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ENCYCLOPEDIA BRITANNICA.

G
Grepreseuta the sound of Gamma, the third letter of the

Greek alphiibet ; but ia the Latiu alphabet, aud in

the alphabets derived from the Latin (including our own),

it holds the place which Z held in the different Greek

alphabets. The history of this remarkable change is well

known. It has beeu already stated (see letter C) that in

the 5th century before our era, the distinction between the

^-sound and the y-sound became lost at Rome : apparently

the surviving sound was y ; but, at all events, the symbol
K went out of use, being retained only in a few familiar

abbreviations, and C (which was the Latinized form of the

Greek V) remained. Thus in the column of Duillius we
find C representing the original surd in caslreis, cepet, kc,
but the sonant in macistraios, leciones, cesei (i.e., ffessit), &c.
WTien, in the 3d century, tlie two sounds were again dis-

tinguislied, two symbols were again required ; but the K
was not taken again to represent the surd ; C, the old
Byrabol for the sonant, was put to that use. A new symbol
was therefore necessary for the sonant y-sound, and it was
found by modifying C into G. This G should then have
replaced C as the third letter of the alphabet, where it

would have stood, as before, between B and D, the sonants
of the lahial and dental classes respectively. But this was
not done. The symbol C was left in its old place with its
new Talus of k The new symbol Q was set in the seventh
place cf the alphabet, which had been vacated by Z, the
representative of a sound not used by the Romans of that
day. G is found for the first time in the inscription on tlie

tomb of Scipio Barbatus. Its invention is attributed to
Sourius Carvilius.

There can be no doubt that the sound o£ G in Latin, as

of T in Greek, was always the sonant guttural—which we
hear in gate, &c. It was not the sonant paUtal, which it

represents in r/em or. gin. This sound began to supplant it

about the Glh century of our era, but only when it preceded

e or i—the two vowels which require a position of the

tongue nearer to the palatal than to the guttural consonants.

We find this change of sound in French and in Italian. In

the Latin part of our vocabulary there is naturally the same

weakening ; whereas, in words of English origin, the

original guttural is generally preserved, even before e or

t, as in get and gizv. Sometimes it has been weakened

at the erd of a word, as in bridge and ridje, which were

10—1

originally h-igg and rigy, and are still so in the north of

England.

It is noteworthy how a (/-sound made its appeavance in

French at the beginning of words wliich originally began

with the w-sound. An example Ls ««£-)>(,, a borrowed word

from the Teutonic; we see it in Old High German as yierra,

a quarrel. The Gauls apparently found a difficulty in pro-

ducing the initial German sound, and (tliere being no

difference in the position of the back of the mouth for g and

v.; except that the passage between the back-palate and the

tongue is entirely closed for g, but left slightly open for iv)

they did not keep the w pure, but sounded a g before it

by unintentionally closing the oral passage for a moment.

The same thing is seen in guerir, which corresponds to

Gothic varjan ; in yarant, which we have in English war-

rant ;
garuir corresponds to Anglo-Saxon warnian. In a

few instances the word so modified seems to have been

originally Latin, as yaUe, a sheath, the Latin vagina.

This French change has led to a curious result in

England. Many wordi were introduced by the Normans

into Ent^land in their French form, which were already

existent"there in their Teutonic form. Thus we have such

pairs as wile and guile, wise and yuise, warranty aud

yuarantee, wayer and gage, and many others. It is strange

that in so many cases each of the pair of words should have

remained in use, and with so little change of meaning.
'

GABELENTZ, Ha>-s Conon ton dee (1807-lS74),Ti,

distinguished linguist and ethnologist, born at Altenburg,

October 13, 1807, was the only son of Hans Kail Leopold

von der Gabelentz, chancellor and privy-councillor of the

duchy of Altenburg. From 1821 to 1825 he attended the

gymnasium of his native town, where he had Matthis (the

eminent Grecist) for teacher, and Hermann Brockhaus anfl

Julius Lobe for schoolfellows.
' Here, in addition to ordinarj^

school-work, he carried on the private study of Arabic aud

Chinese ; and the latter language continued especially to

engage his attention during his undergraduate course, from

1825 to 1828, at the universities of Leipsicand Gotting^n.

In 1830 he entered the public service of the ''•irhy of

Altenburg, where he attained to the rank of privy-connrUlut

in 1843. Four years later he was chosen to fill tfie postof

" landmarschall " in the grand-duchy of Weimar, "ud in

18i8 he attended the Frankfort oarliament, and representefi
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the Saxon duchies on the commission for drafting i.n im-
jjeiial constitutiou for Gcrmnny. In November of thesame
year he became president of the Altenburg miuistr}, but
he resigned office in the following August. From 1 8^1 to

18G8 ho was president of the second chamber of the dachy
of Altenburg; but in the latter year he withdrew entirely

from public life, tliat he might give undivided attenti.in to

his learned researches. He died on his estate of Lemtiitz,

in Saxe-'Weimar, on the 3d of September 1874. In the
course of his life he is said to have learned no fewer ihan
eighty languages, thirty of which he spuke with fluency and
elegance. But he was less remarkable for his power of

acquisition than for the higher talent which enabled him
to turn his knowledge to the genuine advancement of

linguistic science. Immediately after quilting the uni-

versity, he followed up his Chinese researches by a study
of the Finno-Tataric languages, which resulted in the pub-
lication of his J$!emeiis cle la Grammaire Mandchoue in

1832. In 1837 he became one of the promoters, and a
joint-editor, of the Zeilschrift fiir die Kunde dcs Morgcn-
landcs, and through this medium he gave to the world liis

Yersuc/i filler mordivinischen Gravimcdik and other valuable

contributions. His Grimdziige der syrjcitiischen Grammatik
appeared in 1841. In conjunction with his old school
friend, Julius Lobe, the Germanist, he brought out a com-
plete edition, with translation, glossary, and grammar, of

Ulfilas'b Gothic version of the Bible (Lcipsic, 184-3-46); and
from 1847 he began to contribute to the Zeilsckrift der
'deutschen morgeuldndiscken Gesellschaft the fruits of his

researches into the languages of the Suahilis, the Samoyeds,
the Hazar.'.s, the Aimaks, the Formosans, and other widely-

separated tribes. The Beiircije zur Sprackenhuiide (Leipsic,

1852) contain Dyak, Dakota, and Kiriri grammars; to

Ihese were added in 1857 a Gramraatik «. Wvrterhnch der

Jiassiasprache, and in 1860 a treatise in universal gram-
mar (Ueber das Passivnm). In 1864 he edited the

ilanchou translations of the Chinese Sse-shu, Shu-king,

and Shi-king, along with a dictionary ; and in 1873 he
completed the work which constitutes his most important

contribution to philology. Die melaiicsiscken Sprachen nach
ihrem gi-anunatischen Ban nnd Hirer Verivandschaft vnter

sic/i und-niit den malaiisch-pohjnesischeii Sprachen viitersucht

(Leipsic, 1860-73). It treats of the language of the Fiji

Islands, New Hebrides, Loyalty Islands, New Caledonia,

A-c, and shows their radical affinity with the Polynesian

class. He also contributed most of the linguistic articles

in Pierer's Conversations-Lexicon.

GABII, an old, and at one time important, city of Latium,
on the Via Pnvnestina, or road to Pra^neste, between 12 and
1 3 miles E. of Rome. Long before the foundation of Rome,
'Gabii appears to have been ono of the largest of the Latin
cities ; and, according to an old tradition noticed by
Diouysius and Plutarch, Romulus and Remus were educated
there. During the greater part of the regal period of Romo
Gabii maintained its ground, and it only fell into the hands
of Tarquin the Proud through a stratagem contrived by his

r.,in Se.Ntus, who was afterwards slijin by the inhabitants,

when, on the expulsion of his family from Rome, he sought
refuge in the town. After this period Gabii always appears
'.n history as the ally or dependent of its more powerful
Mcighbour, nnd it gradually fell into such a state of decay
r-, to become a proveib of desolation

—

Gaiiis desertior.

i'lie fame of its cold sulphurous waters gave new life to tho
place in tho reign of Tiberius ; nnd tho emperor Hadrian,
vjne of whoso favourite residences was not far distant, at

Tivoli, appears to have been a very liberal patron, building

a town-hou.se (Curia ^lia Awjtisia) and an aqueduct.
After the 3d century Gabii practically disappears from
Iiixtory, though its " bishops " continue to be mentioned in

rcclesiastical docnments till the close of the 9tb. Tho

principal relic of the ancient city Is a ruin("'?mpre (pro-

bably of Juno) on a hill now crowned by thi ims of the

medixval fortress of Castiglioiie. It is a he: tyle struc-

ture of uncertain date, uniting the characteris ' of Greek

and Italian architecture ; but the fragments c ^^ pillars

are not sufficient to show whether it belonged i
t^o Icnic

or tho Corinthian order. Its length is about ? English

feet. Since 1792, when explorations were comn'°<=^'} yJ
tho Prince Borghese, a large number of minor antl^tf'®^

have been discovered at Gabii, and the sites of the forP
and a theatre have been ascertained'. The statues a'^

busts are especially numerous and interesting; besides tf?

deities Venus, Diana, Nemesis, itc, they comprise Marcus
Agrippa, Tiberius, Germanicus, Caligula, Claudius, Nero,
Trajan and Plotina, Hadrian and Sabina, Aurelius An-
toninus, L. Saptimius Severus, Septimius Geta, Gor-
dianus Pius, Ac. The inscriptions relate mainly to local

and municipal matters. In the neighbourhood of Gabii
were valuable and extensive quarries of an excellent build-

ing stone, known as the lapis Gabimis, which was largely

used by tho Romans. It was a hard and comjjact variety

of volcanic tufa, and closely resembled the lapis Albanus,

to which, however, it was superior. The name of ciiicfi.-s

Gabinus was given by the Romans to a peculiar method of

girding the toga, with one end thrown over tho head and
the other fastened round the waist, Vihich was employed by
the founder of a new town, or by the consul v/hen l;e

" declared war in the name of the Roman people, or devoted
himself to death for his country.''

See Ciampini, Monumcnta Vetera (which contains a plan .iinl

elevation of the temple); Gallatti, Oahii antica oittA di Sabina
scoperta, 1757; Fea, Lettere sopra la scoperia dalle rovine dclla eiliii

di Gubio, 1792; Visconti, Monumenfi Gabini della villa l^nciana^
J^ome, 1797, new edition, Milan, 1835 ; Gell, Eoini: and its vicinitif

;

Kibby, Contorni di Jioma; and Canina, Storia e topo'/rajihia di
Itt?ma antica. An interesting comparison of tlie templo of Juno
with the simil.ir building at Aricia was contributed by Abeken to

tho Annali dell, instit. di corr. arch.y Rome, 1S41.

GABLER, Gecko Anbkeas (1786-1853), a German
philosophical writer of the school of Hegel, was born at

Altdorf, in Bavaria, where his father was professor, on the

30th of July 1786. In 1804, when his father was trans-

lated to Jena, he accompanied him to that university, where
lie completed his studies in philosophy and law, and became
ono of the most enthusiastic of the hearers and disciples of

HegeL After holding successive educational appointments
at Weimar, Nuremberg, and Ansbach, he, in 1817, became
one of the masters in the gymnasium at Baireuth. In 1821
Le was appointed rector, and in 1830 general superintend-

ent of schools. In 1827 he brought out the first volume
of a Lehrbuch der philosopliischen Propadeiitik als £iiileilii:i(/

eur Wisscnschaft, in which his design was to give a popular

exposition of the Hegelian philosophy, which he himself

regarded as fitted to give " absolute satisfaction to the

faculties of thinking and knowing." In 1835 he succeeded

Hegel in the Berlin chair. His otlier works were a treati'so

De veree philosop/iiai erga rcligionem Christianam pietate

(183G), and Die HegeVsclie Philosopliie, a defence of the

Hegelian philosophy against Trendelenburg, which was
pnbli.shcd in 1843. He died at Teplitz, September 13,

1853.

GABLER, JoHANN PniLirp (1753-1826), a learned

Protestant theologian of the school of Griesbach and Eich-

liorn, was born at Fraukfort-on-the-Main, Juno 4, 1753.

Ho had already acquired an extensive acquaintance with

the ancient languages and their literatures, as well as with

the philosophy of Wolf and tho theology of Baumgarteu,

when, in his nineteenth year, he entered the university of

Jena as a divinity student. In 1776 he was on the po"nt

of abandoning theological pursuits, when tlio nrrival of

Griesbach inspired hiui with new ardour. After having
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been successively re|)eteut in Giittingen and teacher in the

public schools of Dortmund (Westphalia) and AJtdorf

(Bavaria), he was, in 1793, appointed second professor of

theology in the university of the last-named city, whence

he was translated to a chair in Jena in 1804. At Altdorf

he published (1791-93) a new edition, with introduction

and notes, of Eichhorn's Urgeschicliie ; tins was followed,

two years afterwards, by a supplement entitled Neuer

Versuch iiber die mosaiscJie Scliopfungsgesckickte. He was

also the author of several original worke which were charac-

terized by much critical acumen, and which had consider-

able inHuence on the course of German thought on theo-

logical and biblical questions. From 1798 to 1811 he was

editor of the Theologisches Journal, first conjointly with

Hiinlein, Ammon, and Paulus, and afterwards unassisted.

He died at Jena, February 17, 1826.

GABLONZ, the chief town of a circle in Bohemia, is

situated in a hilly country on the river Neisse, about 6^
miles S.E. of Reicheuberg. It possesses a Catholic and a

Protestant church, a city school, a hospital, and a fine

new town-house. Its principal industry is the manufacture

of glass, the export of which reaches an annual value of

over 6 million guilders. It has also net and cloth factories.

The population in 18C9 was 6752.

GABOON EIVEll, or Rio de GaeIo, caUed OIo'

Mpougwe by the Mpougwe natives, and Aboka by the Fan,

is, in reality, not a river but an eotuary on the west coast

of Africa. It lies immediately north of the equator, disem-

boguing in.O° 21' 25" N. lat. and 9° 21' 23" \Y. long.

At the entrance, between Cape Joinville, or Santa Clara, on
the N., and Cape Pangara, or Sandy Point, on the S., it

has a width of about 18 English miles. It maintains a

breadth of about 7 miles for a distance of 40 miles inland,

when it contracts into what is known more correctly as the

Pvio Olambo, which is not more thau 2 or 3 miles from bank
to bank. Two rivers, the Nkorao or Como and the Mbokwa
or Bokoe, discharga into the upper portion of the Piio

Olambo, both taking their rise in the country of the Sierra

dal Crystal The former, which far exceeds the other in

the length of its course, has its head waters, according to

M. Qenoyer (1862), in that part of the range which is

known to the natives as Anenguenpala, or the " Water-jug."

Mr Winwood Reade reached the rapids in 1862, and Mr
R. B. N. Walker, one of the traders in the Gaboon, has
ascended for about 30 miles up the river, which had still 2

fathoms of water. Captain Burton, who in 1870 sailed up
the Mbokwa as far as 'Tippet Town or Mayyan, a little way
beyond the confluence of the Londo, found it there " some
50 feet broad," with a tidal rise of nearly 7 feet. There
are a great number of other streams that fall into the
Gaboon, but only two are worthy of special mention,—the
Remboa, which, rising like the Nkomo and Mbokwa in the
Sierra dal Crystal, enters the estuary at its south-east corner,

and the Eko or Cohit, which is the largest of the right

hand affluents. Tliough the whole estuary is studded with
islands, reefs, and shoals, none of the islands are of great
extent except Coniquet, or King's Isle, at the mouth of the
Cohit, and Embeneh, or Parrot Island, in the middle of the
cIianneL

The four princiijal tribes in the countrj' of the Gaboon are the
Miiongwa, the Fan, the Bakalai, and the Boulous. The first of
these tiibes, usually called Oahons or GaboKcsc by French «Titcrs,
it distributed along both banks of the " river," occupying the
villages of Kringer, Quabcn, Louis, Libreville, and Glass oil

the right side, and those of Gcorm Town and Denis on the left.

According to Captain liurton, they are. now one of the most
civilized of African tribes, displaying a keen interest in trade,
and great case and urbanity of manner. There are three grades
or quasi-castos among them—1st, those of pure blood, who re-
joice in the_titlo of Ongwd Ntyo or "sons of the soil"; 2d,
the children "of freemen by slaves; and, 3d, the slaves themselves.
iUrrioge is by purchase, and polygamy is the rule, but the women

hold a position of considerable social influence, and maintain a S'^cret

society of their own. The men are excellent makers of canoes, and,
within the present generation, they have learned to build boats of
considerable size after the.European model. From childhood both
eexes are habitual smokers of tobacco or hemp—the tobacco being
imported from America, although it might be readily cultivated in
the country. A baptismal rite, almost identical with the Christian
ceremony, is administered to the new-born child. The language of
the Mpongwa has been reduced to writing by the American mis-
sionaries. As early a3 1847 they published a grammar and vocabu-
lary at New York ; and in 1859 the American Bible Society brought
out a ilpongw^a translation of the books of Proverbs, Genesis, part
of Exodus, and the Acts. The language belongs to the same family
as the Sechwana, the 2ulu, &c., and is characierized, says Captain
Burton, by inflexion, by systematic prefixes, a complex alliteration,

and the almost unparalleled flexibility of the verb, which can bo
niodified in several hundred diffcreut ways. JL Cntteloup describes
it as '* riche, criard, image, et compliquc." It has been adopted by
the Pahouins, the Bakalai, and the Boulous as a kind of commercial
lingua fraTh-M, and bids fair to become the dominant language of
the coast, if it docs not give way before English or French, which
have both become f?miliar in a corrupted form to a large number of
the maritime population.
The Fan, wliose name appears under the various forms of Fanwe,

Panwe, Phaouin, and Paouen, are new comers to the Gaboon
district, having, it is saijl, appeared there for the first time in 18J2.
They are described as of mean height, chocolate complexion, and
remarkably regular features. Their reputation as cannibals is evi-

dently well foimded ; but they seem to partake of human flesh rather
as a ceremonial observance than as an ordinary means of nourish-
ment, and both AV'tnwood Pcadc and Captain Biuton .speak in

favourable terms of their -general charatteristics. _ They are skilful

workers in iron, and nmnufacturc cross-bows which discharge
poisoned darts 40 or 50 yards. Tattooing is practised by both
sexes, and the women often stain the whole body red or yellow. The
tribe has come very little into contact with Europeans, but it is

moving towards the coast, and will probably before long be the
dominant race in the Gaboon.
The Gaboon was early visited by the Portuguese explorers, and it

became one of tlie cliief seats of the slave trade. It was not, how-
ever, tiU well on in tlie present centiuy that Europeans made any
more permanent settlement than was absolutely nece:^ry for the
maintenance of their commerce. In 1839 Captain Bouet of the
*' ilalouino " obtained for France the right of residence on the left

bank, and in 1842 he secured better positions at Louis and Quabcn
on the right bank. The chief establishment, called Lc Plateau, at

Libreville, was founded in 1845, and gradually acquired consider-

able importance. In 1867 the troops numbered about 1000, and
the civil population about 5000, while the official reports about the
same date claimed for the whole colony an area of 8000 square miles,

and a population of 1 86,000. A large building with arcades at Libre-
ville seiTed as Government house, and there were pretty extensive

warehouses, a hospital, and a small dockyard, as well as gardens,

and- a niu-sery for coffee plants and fruit trees. At some little

distance oif a convent was founded in 1844 by Mgr. Bessieux. In
consequence of the war with Germany the colony was practically

abandoned in 1871, and. the establishment at Libreville is now
maintained only as a coaling depot. There are numerous English
trading jiorts along the shores of the estuary, as at GLoss Town and
Olemi; and even when the Freneli influence was at its gi-catest

almost the whole commerce of the Gaboon was in English hands.

The chief articles of export arc ivory and bces\vax ; to which may
bo added caoutchouc, ebony, and camwood. Mission stations are

maintained by French, English- American, German, and Portugiicso

societies.

Sec Bowdltcli, Muiion from Cape Coast Cattle to Aihan'et, Ac, 1819; E. Bo^e^
WlUiiumez, lietcr. jiauliques del cites de I'Afrigue Occidcntale, lSi6; PigiariJ
" Rapjiort aildrfss(5 a M. Montagnles dc la Roquc," in Annates maritimes, 1847;

J- L. Wilbon. Western Africa, 1856; Winwood Rcnde, Savage Africa, 1SC3;

Annates dts Voyages, ISCG; Du Challla, Journey to Ashangotand, 1SC7 ; "Notice
d'uiie Carte." in BuU. de la soc. ggog. 1869; Catteloup. in Rctue maritime et

cotoiiiale, 1874 ; Burton. Ttpo Trips to Ooritla Land^ 1876; Coello'smap in Botetin

de la soc. geogr. de Madrid, 1878.

GABRIEL ^^'-X^}. i.e., man of God, TaPpiyX) is the

name of the heavenly messenger (see Angel) who was sent

to Daniel to explain the vision of the ram and the he-goat,

and to communicate the prediction of the Seventy Weeks

(Dan. viii. 16 ; ix. 21). He was also employed to announce

the birth of John the Baptist to Zechariah, and tJiat of

the Messiah to the Virgin Mary (Luke i. 19, 26); Both

Jewish and Christian writers generally speak of him as

an archangel—a habit which is readily accounted for when
Luke L 19 is compared with Rev. viii. 2, and also with

Tobit xii. 15. In the apocryphal Booh of Enoch (c. ix.) ha

is spoken of as one of " the four great archangels," MichaeL
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Uriel, and Suriel or risphael being tlic other tlircp. His

liime frequently occurs in the Jewish literature of the later

post-Biblical period. Thus, according to the Chaldee para-

phrase of Pseudo-Jonathan, the man who shoAved the way to

Joseph (Gen. xxxviL 15) was no other than Gabriel in human
form ; and in Deut. xxxiv. 6 it is affirmed that he, along

with Michael, Uriel, Jophiel, Jephephiah, and the Metatrou,

buried the body of Moses. In theTargum on 2 Chr. xxxii.

21 he is named as the angel who destroyed the host of

Sennacherib ; and in similar writings of a still later period

he is spoken of as the spirit who presides over fire, thunder,

the ripening of the fruits of the earth, and similar processes.

In the Koran groat prominence is given to his function as

the medium of diviue revelation, and, according to tho

Mahometan interpreters, he it is who is referred to by the

appellations "Holy Spirit" and "Spirit of Truth." He is

specially commemorated in the calendars of the Greek,

Coptic, and Armenian churches.

GAD CI) in Hebrew and Chaldee means "luck";
hence, in the Phceuician aud Babylonian cultus, tho god of

luck, who is mentioned in Isa. Ixv. 11 (where for "that
troop " should be read " Gad "), and whose name appears

in several names of places, such as Baal-Gad (Josh. xi. 17,

xii. 7) ;
possibly also in Dibon-Gad, Migdol-Gad, and

Nahal-Gad. Gad was the name given by Leah, the wife of

Jacob, to the patriarch's seventh son, the first-born of

Zilpah, her maid; see Gen. xxx. 11, where the Hebrew
K'tib is 153, and the K'ri IS N3. The former is

adopted by the LXX, and rightly rendered ev rvxo (Vulgate

fdiciler); tlie latter reading is adopted in the Targums and
Teshito, \yhich translate " luck is come," and by the

Samaritan and Ven., which interpret the expression as mean-
ing "a troop (or army) is come." This last rendering has

doubtless been influenced by Gen. xlix. 19, where the name
is played on as if it were "11"'?, "a plundering troop";
" Gad, a plundering troop shall plunder him, but he shall

plunder at their heels." Of the personal history of Gad
nothing is related. According to Gen. xlvi. IG, he had
sevirn sons when he went down to Egypt along with Jacob

;

and in Num. xxvL 15 these appear as seven families, one of

the names, however, being changed' (Ozni for Ezbon). At
the Exodus the tribe numbered 45, G50 fighting men (Num.
i. 25) ; but they declined to 40,500 during the forty years'

wandering in the wilderness (Num. xxvi. 18). During
the subsequent period tho fortunes of this tribe were very

closely connected with those of the tribe of Reuben. At
the division of the country a portion in tie trans-Jordanic

territory was, at their special request, allotted to them by
Moses (Num. xxxii. 33), aud this arrangement was carried

out by Joshua ; but considerable difliculty arises when the

attempt is made to define the (ircciso limits of the district

thus assigned. It is certain that Gad never extended
further west than the Jordan ; but in different passages wo
find its northern, eastern, and southern boundaries stretched

as far as to the Sea of Galilee, Salkah in the desert, and the

river Arnon respectively. In the book of Numbers (xxxii.

34) tho cities of Gail appear to lie chiefly to the south of

Heshbon ; in Joshua xiii. 24-"S they lie almost wholly to

tho north ;
while other texts present discrepancies that

are not easily reconciled with either passage. That Gad,
at one time at least, held territory ns far south as Pisgah
and Nebo would- follow from I)cut. xxxiii. 21, if the

. rendering of tho Targums, revived by Ewald and Diestel,

were to be accepted—" and he looked out the first part for

himself, because there was the portion of the buried law-

giver ;" it is certain, however, that, at a late period, this

tribe was localized chielly in Gilcad, in the district which
now goes by the name of Jebel Jilad. Possibly some cities

were common to both Reuben and Gad, and nerliaps others

more than once changed hands. Both tribes wure pastoral

and warlike ; but the latter seem.? to hare excelled in bravery
and force of character, and indeed there are ijidications

that the tribe of Reuben had been absorbed, or become ex-

tinct, at a somewhat early date. David's men of Gad (1

Chr. xii. 8) are famous, and Jephthah and Elijah seem to

have belonged to that tribe. It followed Jeroboam in the

great revolt against the house of David ; aud a genealogy,

ai at the time of Jeroboam II., is given in 1 Chr. v. 11-lG,

where tho names are in every case different from those iu

Numbers. The tribe was " carried into captivity " by
Tiglath Pileser in the 8th century B.C. (1 Chr. v. 20 ; comp.

2 Kings XV. 29), and at this point it wholly disappears from
history.

GAD is also the name of a " prophet" or "seer," who was
probably a pupil of Samuel at Naioth, and a companion of

David, to whom he early attached himself. It is not known
to which tribo he belonged. He is first mentioned in

1 Sam. xxii. 5 as having joined David wliile he was "in the

hold ;" aud he afterwards became a member of his regal

court, where he seems to have held an ofiicial position,

being occasionally designated as "the king's seer." He
assisted in organizing the musical service of the " houso of

of God" (2 Chr. xxi.x. 25), and also wrote a "book of the

acts of David," which is referred to in 1 Chr. xxix. 29.

GADAMES, Gu.ujAMEs, or Riiadames, the chief town
of an oasis of the same name, in that part of the Sahara

which belongs to the regency of Tripoli, not far from the

frontier of Algeria. According to Dr Rohlfs, the last

form of the word more correctly represents the Arabic

jirouunciation ; but the other forms are more usual in

European books. The whole oasis is surrounded by a
dilapidated wall varying in height from 12 to 20 feet, and
it requires about an hour and a half to make the circuit of

the enclosure at an ordinary walking pace. In the town
proper the streets are narrow and tortuous, aud they are

usually covered in overhead to keep out the heat. Its

public buildings comprise six mosques and eevcn schools
;

and it is worthy of note that all the inhabitants can read

and write, and that those who cannot pay for their children

are allowed to send them to school free of charge. The
Oadamsi merchants have been known for centuries as

keen and adventurous traders, and their commercial esta-

blishments are to be found in many of the more important

cities of northern and central Africa, such as Kano, Katsema,
Timbu«too. Gadames itself is the centre Qf a large num-
ber of caravan routes, and it is calculated that, on an
average, about 30,000 laden camels enter its markets every

year. At the time of Richardson's visit in 1845 the total

population was estimated at 3000, of whom about 500 were
slaves and strangers, and upwards of 1200 children; but it

now amounts in round numbers to 7000 or even 10,000.

The natives are mainly of Berber descent, although their

blood has from generation to generation been mingled with

that of Negio slaves from various parts of Africa. It is

evident, from the remains that are still extant, that the

oasis of Gadames was formerly inhabited by j)eople whoaa
architecture was of Roman origin ; and it is not unlikely

that the Romans themselves may have been attracted to

the spot by the presence of tlie warm springs which still rife

in the heart of the town, and spread fertibty iu the sur-

rounding gardens. An identification has been made with

Cydamus, a town mentioned by Pliny. See Largeau in

^BulL d<; la soc. (jcogr. He Paris, 1877.

GADARA, an ancient city of Syria, in the Decapolis,

about 6 miles S.I'", of the Sea of Galileo, on the banks of

the Hieromax. The site, now called Um Keis, is marked
by extensive ruin.s, which are quite in keeping with tho

statements of Josephua and Polybius that Gadara was the

capital of Per.xa, and one of the most strongly fortified

places in the country. The walls can etiU bo traced iu a
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circmc o! about s miiea ; one of tna ijru.i,ipal strse'cs—^a

v'ia recta, or straight street—has evidently beetf bordered

on both sides by colonnides; and two theatres are the must

noticeable of the ruined edifices. The cliffs round the town

are full of tombs excavated in the limestone rock, and by a

curious iroay of fate these chambers of the dead are the

only places where a living inhabitant of Gadara is to be

foumi According to Josephus, Gadara was a Greek city,

and it appears at least not improbable that it was a foreign

settlement. The name does not occur in the Scriptures

;

but in the New Testament, the phrase " the country of the

Oadarenes " is used more than once, and there is no reason

to doubt that the vicinity of the town was the scene of the

healing of the demoniacs by the Saviour, recorded in Matt.

viiL, Mark v., and Luke viii. Josephus informs us that

Gadara was captured by Antiochus in 218 B.C., and, about

20 years afterwards, stood a ten months' siege by Alexander

Jannaeus. It was twice taken by Vespasian, though, on
the first occasion, the Jewish inhabitants offered a stout

resistance. At a later period it recovered from the injuries

he inflicted, and was one of the most beautiful and flourish-

ing cities of Syria ; and it was not till after the Mahometan
conquest that it fell again into decay. Its archreon or

prefecture is mentioned in the Midrash Rabba (circa 278)
and other Jewish. writings. According to Dr O. Blau the

town was also known as the Arabian Antioch. To the

literary student it is interesting as the birthplace of

Meleager the anthologist.

See Porter in Journ. of Sacred Literature, vol. vi. ; Journ^ Asia-
tiqite, 1867, p. 191; Zeitsch. d. 2). Mbrj. Ges., 1SG9.

GADDI. Four painters of the early Florentine school

—

father, son, and two grandsons—bore this name.
1. Gaddo Gaddi (1239 to about 1312) was, according to

Vasari, an intimate friend of Cimabue, and afterwards of

Giotto. He was a painter and mosaist, is said to have
executed the great mosaic inside the portal of the cathedral

of Florence, representing the coronation of the Virgin, aad
may with more certainty be credited with the mosaics inside

the portico of the basilica of S. Maria Maggiore, Rome, re-

lating to the legend of the foundation of that church ; their

date is probably 1303. In the original cathedral of St
Peter in Rome, he also executed the mosaics of the choir,

and those of the front, representing on a colossal scale God
the Father, with many other figures ; likewise an altarpiece

in the church of S. Maria Novelhi, Florence ; these works
no longer exist. It is ordinarily held that no picture (as

distinct from mosaics) by Gaddo Gaddi is now extant.

Messrs Crowe & Cavalcaselle, however, consider that the
mosaics of S. Maria Maggiore bear so strong a resemblance
in style to four of the frescos in the upper church of Assisi,

representing incidents in the life of St Francis (frescos 2,

3, i, and especially 5, which shows Francis stripping him-
self, and protected by the bishop), .that those frescos like-

wise may, with considerable confidence, be ascribed to GaddL
Some other extant mosaics are attributed to him, but with-
out full authentication. This artist laid the foundation of
a very large fortune, which continued increasing, and placed
his progeny in a highly distinguished worldly position.

2. Taddeo Gaddi (about 1300-1366, or later), son of
Gaddo, was bom in Florence, and became one of Giotto's
Tuist industrious assistants for a period (as usuaUy. stated)
of 24 years. This can hardly be other than an exaggera-
tion

; it is probable that he began painting on his own
account towards 1330, when Giotto went to Naples.
Tiiddeo also traded aa a merchant, and bad a branch esta-
blishment in Venice. He was a painter, mosaist, and archi-
tect. He executed in fresco, in the BaronceUi (now Giugni)
chapel, in the Florentine church of S. Croce, the Virgin
and Child between Four Prophets, on the funeral monument
at the entrance, and on the walls various incidents in the

legena of .the Virgin, irom tnc Kxpulsion of Joachim from
the Temple up to the Nativity. In the subject of the Pre-

sentation of the Virgin in the Temple are the two heads

traditionally accepted as portraits of Gaddo Gaddi and
Andrea Tafi ; they cannot, at any rate, be portraits of those

artists from the life. On the ceiling of the sam& chapel are

the Eight Virtues. In the museum of Berlin is an altar-

piece by Taddeo, the Virgin and Child and some other sub-

jects, dated 133i ; in the Naples Gallery, a triptych, dated

1336, of the Virgin enthroned along with Four Saints, the

Baptism of Jesus, and his Deposition from the Cross ; in

the sacristy of S. Pietro a Jlegcgnano, near Poggibonsi, an
altarpiece dated 1355, the Virgin and Child enthroned amid
Angels, A series of paintings, partly from the life of S.

Francis, which Taddeo executed for the presses in S. Croce,

are now divided between the Florentine Academy and the

Berlin Museum ; the compositions are taken from or

founded on Giotto, to whom, indeed, the Berlin authorities

have ascribed their examples. Taddeo also painted some
frescos still extant in Pisa, besides many in S. Croce and
other Florentine buildings, which have perished. He
deservedly ranks as one of the most eminent successors of

Giotto; it may be said that he continued working up the

material furnished by that great painter, with comparatively

feeble inspiration of his own. His figures are vehement in

action, long and slender in form ; his execution rapid and
somewhat conventional To Taddeo are generally ascribed

the celebrated frescos—those of the ceiling and left or

western wall—in the CappeUa degli Spagnuoli, in the

church of S. Maria Novella, Florence ; this is, however,

open to considerable doubt, although it may perhaps be
conceded that the designs for the ceiling were furnished by
Taddeo. Dubious also are the three pictures ascribed to

him in the London National Gallefy. As a mosaist, he has
left some work in the baptistery of Florence. As an archi-

tect, he supplied in 1 336 the plans for the piesent Ponte
Vecchio, and those for the original (not the present) Ponte
S. Trinita ; in 1337 he was engaged on the church of Orsan-
Jlichelo ; and he carried on after Giotto's death the work
of the unrivalled Campanile.

3. Agnolo Gabdi, born in Florence, was the son of

Taddeo; the date of his birth has been given as 1326, but
possibly 1350 is nearer the mark. He was a painter and
mosaist, trained by his father, and a merchant as well; in

middle age he settled down to commercial life in Venice,

and he added greatly to the family wealth. He died iu

October 1396. His paintings show much early promise,

hardly sustained as he advanced in life. One of the

earliest, at S. Jacopo tra' Fossi, Florence, represents the

Resurrection of Lazarus. Another probably youthful per-

formance is the series of frescos of the Pieve di Prato

—

legends of the Virgin and of her Sacred Girdle, bestowed
upon St Thomas, and brought to Prato in the 11th century

by Michcle del Dagomari; the Marriage of Mary is one of

the best of this series, the later compositions in which have
suffered much by renewals. In S. Croce he painted, in

eight frescos, the legend of the Cross, begmning with the

Archangel Michael giving Seth a branch from the tree of

knowledge, and ending with the Emperor Heraclius car-

rying the Cross as he enters Jerusalem ; in this picture

is a portrait of the painter himself. Agnolo composed
his subjects better than Taddeo ; he had more dignity

and individuality in the figures, and was a clear and bold

colourist ; the general effect is laudably decorative, but

the drawing is poor, and the works show best from a
distance. Various other productions of this master exist,

and many have perished. Cennino Cennini, the author of

thecelebrated treatise on painting, was one of his pupils.

i. Giovanni Ga-.ui, brother of Agnolo, was also a painter

of promise. He died young. (w. ii. s.)
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OADIi^ TCH, a town of Russia, at the head of a district in

the governmout of Poltava, situated on the elevated banks

of the Grun and the Tsel, 73 miles N.N.W. of Poltava, in

00° 22' N..lat. and 34° 0' E. long. It is a plain wood-built

town, with four Greek churches and two synagogues, deriv-

ing its main importance from its four annual fairs, one of

which, lasting for three weeks, was, up to 1857, held at the

Hermitage of the Transfiguration {Skeet PreubraihensJci).

In 1860 the population was 72G3, 1213 of the number

being Jews. According to W. Strnve's Calendar for 1878,

it was 8425. Gadiatch was the place where the assembly

was convoked by the hetman Vigofski in 1058, for the

publication of the treaty contracted between the Ukrainians

and the Poles. During the hetmanate it had fortifications

of which traces are still extant, ranked as a garrison town,

and was the residence of the hetman. At first it was

included in the military district of Luben, but after 1 C50 in

the district to which it gave its name. Along with 13 large

villages it was bestowed by the empress Elizabeth on Count
Razumofski, but it was afterwards purchased from him by

the empress Catharine II. In 1771 the town and district,

were incorporated with the province of KiefF, and in 1802

they obtained their present position in the government of

Pultowa.

GADWALL, a word of obscure origin,' the common
English name of the Duck, called by LinuKus Anas sh-c/ycra,

but considered by many modern ornithologists to require

removal from the genus Anas to that of Chaulelasmns or

Cteiiorhi/nchns,ol either of which it is not only the typical

but the sole species. Its geographical distribution is almust

identical with that of the common Wild Duck or Mallard

(see Ddok, vol. vii. p. 505), since it is found over the

greater part of the Northern Hemisphere ; but, save in

ludia, where it is said to be perhaps the most plentiful

species of Duck during the cold weather, it is hardly any-

where so numeious, and both in the eastern parts of the

United States and in the British Islands it is rather rare

thau otherwise. Its habits also, so far as they have been
observed, greatly resemble those of the AYild Duck ; but its

appearance on the water b very different, its small head,

flat back, elongated form, and elevated stern rendering it

recognizaljle by the fowler even at such a distance as

iunders him from seeing its very distinct plumage. In
coloration the two sexes agree much, more than is the case

with any of the European Freshwater Ducks {Anatinai)—
one oidy, the Anas marmoraia, excepted ; but on closer

inspection the drake exhibits a delicate ash-coloured breast,

and upper wing-coverts of a deep chestnut, which are wholly

wanting in his soberly clad partner. She, however, has, in

common with him, some of the secondary quills of a pure
white, presenting a patch of that colour whith forms one of

the most readily-perceived distinctive character of- the
species. The GadwaU is a bird of some interest, since it

ia one of the few that have been induced, by the protection

afforded them in certain localities, to resume the indigenous
position they once filled, but had, through the draining and
reclaiming of marshy lands, long since •abandoned. In
regard to the present species, this fact is due to the efforts

of the late Mr Andrew Fountaine, on whose property, in

* Webster gives tho etymolofjy gad iccll = go about well. Dr R. G.
Latham suggests tlmt it is talion from tho svlLiblos qiiedul, of tho
Latin q\u:rqiicdula, a Teal. Tlio spelling ** GadwaU " seems to be
first founa in WiUiighby in 107G, and has been generally nilo[itocl by
lotor writera ; but Merrett, in lCr,7, hai " Gaiklol" (I'inax Itn-um
naiitrafh'Di Urttaiinicarmn, p. 180), saying tlmt it was so called by

. bird-dealers. The .iyuonyni " Orny," given by WiUugliby and U.iy,

is doubtless derived from the general colour of the species, and has its

analogue lu the leelautlic Oru'iad, ap])lied almost indilTertntly, or with
uoino distinguishing epithet, to tho female of any of the Fioshwalor
Docks, anrl e.special!y to both sexes of the present, iu which, as stated
In the text, there u comparatively little diiTereuve of pluci.igoin Drake
ond Duck.

West Norfolk and its immediate neiglibotirhood, ti'e

GadwaU has now, for nearly thirty years, annually bred in

constantly increasing numbers, so that it may again be
accounted, in tho fullest sense of the word, an inhabitant
of England ; and, as it has been always esteemed one of

the best of wild fowl for the table, tho satisfactory result

of its encouragement by this gentleman is not to be
despised. (a. n.)

GAELIC LANGUAGE AND LITERATURE. Until
recently there was doubt as to the family of languages to

which the Gaelic belonged ; indeed, with many scholars tho

impression existed that it belonged to tho Semitic branch,

and that its relations must all be traced among some one or

other of its varieties. This view arose very much from the

neglect with which the language had been treated by
scientific men. Comparative philology is itself a modern
subject of study. Naturally, in its progress, the moro
prominent languages came first, while the moro obscure were
passed over as of comparatively subordinate importance.

The study is one so comprehensive, and requiring so large

an amount of acquirement of various kinds, that it is no
real reproach to modern scholarship that the study of such
languages as the latter should have been postponed iu

favour of that of languages moro generally known. Their

turn, however, gradually came, and no one can complain

now that they have not received the attention of very com-
petent scholars. It is doubtful whether a higher class of

scholarship has been nurtured anywhere than in the study

of the Celtic languages, as exhibited by such men as Zeuss,

Dioffenbach, Ebel, Whitley Stokes, the Chevalier Nigra,

Henri Gaidoz, and otl)crs who have devoted their strength

to their exposition. The result has been the complete

establishment of the fact that this class of languages belongs

to the Indo-European or Aryan stock, and is closely related

to the classical branch of those tongues^

The first who brought real scholarship to bear upon the

question of the family to which the Celtic dialects belonged
was Dr Cowles Pritchard. His Kaslern Ori/jin of the Celtic

Nations is a work of the highest value, distinguished by its

erudition, and the sound judgment it displays. He was one

of the most remarkable men whom Britain has produced in

the field of comparative philology. No doubt it is with the

Welsh he chiefly dealt, but, in discussing such questions as

he had to deal with, it mattered little which of the Celtic

tongues was made use of. Many writers followed Dr
Pritchard, and there is now, as has been said, no question

about the Aryan source of the Celtic languages. It is not

that the words are to a large extent analogous, but the

grammatical structure and the idioms correspond to such

an extent that the question is put beyond a doubt ; while,

with the exception of a few common vocables, there is little

that is analogous between tho Celtic and the Semitic

languages.

Tho territory once occupied by the Celtic race is a ques-

tion of much interest. Now they are confined within well-

known limits. On the European continent they occupy that

part of Franco usually called Brittany, the most westerly

portion of the country terminating in Cape Finisterre. They
occupied this territory so early as tho days of Julius CiBsar,

although it has been said that they were emigrants from

Britain at a later period. The topographical terms given

by Cajsar in describing tho Roman invasion all indicate

th;it the language of the natives of Brittany used then, .:nd

for a long time before, was as mtieh Celtic as it is now.

Opposite to Brittany lies British Cornwall, a region with a

Celtic tongue until about 100 years ago. Tho two Corn-

walls—one in Britain and tho other in France—terminated,

one on each side, tho territory ocoi'.j'icd by the Celt. Tho
diolecta spi)ken in these stood in tho closest relationship.

To tho north of this lies the greatest of all the modem bpc-
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tions of the CimbriaTi Celts. M'ales, occupied by about a

millioQ inhabitants, is nearly Celtic, and uses the ancient

tongue of Wales, Cumbria, and Strathclyde. Across the

6ea from AVales lies the Isle of Man, where the Gaelic

branch of the Celtic held sway, and does to some extent

stiU. In Ireland the Gaelic also prevailed, and is still

spoken by about a million people. And lastly, in the

Scottish Highlands about 300,000 people still use,' less or

more, the old Gaelic tongue of Scotland. Thus Brittany,

Wales, Man, western Iielaud, and the Scottish Highlands

are now the territory of the Celtic languagea That they

once occupied a wider sphere is beyond a doubt. There

are traces of the tongue, in one form or other, to be found

all along southern Europe. Topography is a valuable

source of evidence, and one that will be made to serve pur-

poses it has never served as yet ; and it furnishes us—in

Italy, France, Switzerland, Spain, and Portugal—with relics

which, like animal fossils dug from the depths of the earth,

speak unmistakably of what formerly existed there. How
far the Gaelic form of Celtic speech prevailed it is difficult

to say, or whether it existed alongside of the Cimbric on

the continent of Europe. But the name Gallia is significant

as applied to France ; and it is a suggestive fact that, to

this day, the Bretons call France Gaul, as distinguished

from their own country, and in like manner call the French

language Gallic, as distinguished from the Breton. In

Scotland the Gaelic and Cimbric races -long dwelt together,

distinct and yet nearly related. When they separated,

either as to race or language, is not easily settled. There

are indications on the Continent which rather throw doubt

on the idea maintained by some writers that the divergence

took place after the settlement of the race in Britain, and

farther inquiry as to these indications is essential ere a

satisfactory conclusion can be reached. But within the his-

toric period the two races existed side by side in Scotland,

the Cimbric occupying the region called Strathclyde, with

their separate government and laws, and the Gael at least

occupying the Dalriadic kingdom of ArgylL The people

called by the Romans Picts occupied the north and east of

Scotland. That these were the saico people with the

Dalriadic Scots is somewhat questionable. That they were

closely related to them is beyond doubt, but that they had
linguistic and other peculiarities is manifest. Their topo-

graphy proves it, being different from that of either Ireland

or Argyll, and, so far as the historic relations of both are

concerned, they indicate a state of chronic war. For
centuries there were mutual raids of Scots on Picts, and
Picts on Scots, until finally, under Kenneth MacAlpiue,

king of Dalriada, the Picts were overcome in the year 843,

and thoy and the Scots became united under one monarchy.
The tradition is that the Picts were annihilated,—meaning,
in all likelihood, their power,—and there arose one great

united kingdom. The united jjeople are the ancestors of

the present Scottish Highlanders, and the Gaelic language

has come down from them to us, influenced as to structure

by the dialect spoken and written by the victors.

The Gaelic language, as now in use in Scotland, resembles

closely in its structure both the Irish and the Manx. They
form one family, and yet it has i':3 own distinctive features,

Irish scholars maintain that it is a modern and corrupt

offshoot of the Ifish, and account in this way for these

peculiarities. They say, for example, that the absence of

the present tense in the Gaelic verb is a mere instance of

decay, and proves the modern character of the dialect. But
the Welsh is no modern and corrupt form of Irish, but an
ancient distinct tongue, so far back as history carries

i;3. And yet it wants the present tense, indicating that

this peculiarity is distinctive of some of the Celtic tongues,

and that what is cited as a proof of recency may in reality

Vj a proof of priority. The preagat tense may be called an

Irish addition made to tlie verb in the process of culture.

At the same time it must be allowed that there b a diffi-

culty in proving from any literary remains existing that the

present Scottish form of the language is of great antiquity.

All the literary relics that have come down to us aro

written in what is usually called the Irish dialect. Tha
present tense is in universal use, as well by Scottish as by
Irish writers. This arose from the identity of the Irish and
Scottish churches. The dialect in which all theological

treatises were written was one, and this dialect extended

from the clergy to bards, and sennachies, and medical men.
There is not a page of Gaelic written in any other dialect

before the middle of last century. But as in other coun-

tries there was both a spoken and a written dialect in use,

so in both Scotland and Ireland there appears to have been
a dialect in use among the people as their common speech,

and another used by their scholars,—the former varying

according to locality, and the latter being identical through-

out. Some of the 'features that distinguish the Gaelic

language, partly in common with the other Celtic tongues,

and partly not, are the following ;

—

1. The aspiration of consonants, Tliis is accomplished by the
change of in into v, of b into v, of d into y, of g into a broad y, of

p into /, and s and t into h. As appearing in the initial articula-

tions this presents a peculiar difficulty to the learner of Gaelic. He
has been accustomed, in le.irmng other tongues, to observe the
changes required by inflexion, and other requirements of correct

grammatical structure. But he has not been familiar with changes

in the initial letters of words. In English these letters neror
undergo any change ; but in Gaelic he meets with such changes at

once. He finds mac^ a son, becoming in certain circumstances t-ac,

and he is ready to doubt whether both forms belong to the sameword.
To make the difficulty as little formidable as possible to the reader, tho

authors of the Gaelic orthography fell upon the method of using the

letter A, which, though hardly a letter in Gaelic, and never used to

begin a word, is now used more than any other letter. The Irish

use a dot. Tho use of tho k serves to preserve to the reader tho

original form of the word. Hence viae becomes by aspiration, or

adouciasement as the Fl-ench call it, mkac, pronounced vac. These
initial changes of certain consonants aro made for the purpose of

euphony, to which Gaelic makes large sacrifices, and also for the

purpose of distinguishing gender. An aspiration converts the

feminine into the masculine, and, vice versa. An ceann is the head,

masculine, a' chos the foot, feminine. So a chos is his foot, a cos is

her foot ; a chcann is his head, « cea7in is her head, the pronoun
undergoing no change, although its gender is indicated by the

change. There are other purposes served by aspiration of consider-

able importance. The Gaelic learner makes a large acquisition when
ho masters the' principles of aspiration, and inquirers into the

characters of the language will cease to blame the frequency with

which h appears in Gaelic writing when they come to see how im-

portant a purpose it serves.

2. Another peculiarity of the Gaelic language is to be found, a.*5

already said, in tho want of a present tense in the verb. The
verb " to do " is d^;aji, the theme of the verb being in the impera-

tive mood. There is no tenso expressing simply 1 do, the form in

use being I am doing, tha mi o' dcanatnh. The Irish ?aj deanaim,

I do, but th.it is not the Scottish form of the expression. In thi'?

Gaelic is not only at one with several of the Celtic branches,

but with some of the Semitic tongues. And it has this further in

common with these last, that the future is used to express present

time. This occiu-s frequently in the Gaelic version of the Bible,

where we have an ti a chrcidcas amis a' Mhac, he that will

believe in the Son, for he that believeth. And yet occasionally a.

true present tense appears in Gaelic :

—

an c2uinn tku sini Do
you hear th.itl cluinnidh, I do hear it ; am faic tku sini Do
you see that? chi, I do see it. In those cases and some others

there is no doubt a distinct present tense. The cases are however,

few, and occur in peculiar circumstances.

3. Another feature peculiar to Gaelic is that there is no real

infinitive in the verb. The infinitive in use is a noun which may
appear either in the form of a participle or an infinitive, according

to the effect of the preceding preposition. I am going to strike,

tha mi 'do! do bhualadh, I am going to striking; I am striking, ihct

mi a' bualadh, I am at striking,—the preposition do, to, in the one

case giving the noun the force of an infinitive, and the preposition ag

oT a', at, giving the same noun the force of a participle. The Gaelic

infinitive is thus identical with the Latin gerund, and is one of the

points where the classical and the Celtic tongues meet and touch.

In the article Celtic LirEEATtntB reference is niade

to some of those cases in which the Irish dialect of the
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Celtic differs from Bome of the others. It is unnecessary

here to go over the same ground again. What is distinctive

of the Irish is, for the most part, distinctive of the Scottish

Gaelic. The Gaelic retains the hard or k sound of c.

There is not an instance of a purely Gaelic word in which

the c is pronouiiced soft. There are dialects of Gaelic, how-

ever, in which the c becomes aspirated in the middle or at

the end of a word. Thus mac, a son, is pronounced machd
;

veacadh, sin, is pronounced peachdadh. This peculiarity

does not exist in the counties of Sutherland and Caithness,

where the hard sound of c is retained. The Scottish Gaelic,

in like m^ner, in common with Sanskrit, Latin, German,

and Slavonian, retains the sibilant s, where other dialects

have discarded it. Many words beginning in Gaelic with

t have h as the initial letter in Welsh. It is worthy of

observation, however, that, in the aspirated form of the s

used in inflexion or as indicative of gender, the s assumes

the sound of h in Gaelic. In like manner, words in Gaelic,

as in Irish, can end in s, r, and n. The instances of these

are numerous. So also does the Gaelic, like Irish, retain

a harder form of the articulation than the British, but not

to the same extent ; for huvel, low, in Irish hiivial, is in

Gaelic umhal, approaching in this, sa in many other cases,

nearer to the British form. So the Gaelic preserves letters

where the British loses them, but not to the same extent as

the Irish. For when the Irish has tech, a house, and the

British ii, the Gaelic has both teach and tigh, and for the

most part uses the latter. In addition to this, the Gaelic,

like the Irish, has preserved the declension of its noun,

which cannot be said of the British. Four of the cases are

in constant use, the nominative, the genitive, the dative,

and the vocative in both numbers, the dative plural alone

having almost disappeared from common speech. In the

singular number these cases are distinctly marked

—

cos, a

foot, gen. coise, dat. cois, Voc. a chos. Wherever the language

is well spoken these cases are in daily use, and are lost

only when the language is far on in the process of decay.

Difference between Gaelic and Irish.—The differences

between the Gaelic and the Irish are considerable, and,

though Irish writers maintain the contrary, are not to be

taken as indications of the modern origin of the former.

Without entering on that question, we find a marked dis-

tinction in the use by the Irish of what is called eclipsis,

—

that is, the use of other and softer articulations to eclipse

the harder in the beginning of a word, in some cases, as,

for instance, in the genitive plural of nouua The object

aimed at would seem to be euphony, and in seeking this

object the Irish and the Scottish ear did not altogether

correspond. In Irish, the law as given by O'Donovan is

that m eclipses 5, as ar m-ho, our cow
; g eclipses c, as ar

g-ceart, our right ; n eclipses d, bh eclipses /, n eclipses g, b

eclipses p, d eclipses t, t eclipses s. This system of eclips-

ing runs through the nouns and verba. It is unknown in

Gaelic, if we except the eclipsing of s by t, as an t-suil, the

oye, an t-slat, the rod, and certain words which, in some
districts of the Highlands, suffer eclipsft. In Skye the ex-

pression for the number of men is aireamh nan n-daoine, the

n eclipsing the d. Other instances may be found along the

west coast of Scotland. But eclipsis is, for the most part,

distinctive of the Irish dialect. The Gaelic is further

marked by a greater tendency to aspiration than the Irish.

The sentence cionnas ta tul how art thou? in Irish, is in

Gaelic cionniis tka thu 1 the verb and the pronoun being both

aspirated. Other differences might bo referred to, but one

is prominent, the difference of accent or emphasis. The
tendency of the Irish is to emphasize the final syllable, that

of the Gaelic to emphasize the penultimate. Thus saldck,

dirty, in Irish, is in Gaelic saldch ; Oisin, Ossian, is in

Gaelic Oisidn. This makes a striking difference in the

spokca toDjTue^, aad occasiuos uiio of the rauin diSIcuUics

Irish and Scottish Celts have in understanding each others'

speech.

Advantages and Defects of Gaelic.—The Gaelic lan-

guage, as now existing, has its advantages and its corre-

sponding defects. It is admirably adapted for the purposes

of the poet. In descriptive poetry few languages excel it.

There are some pieces of ancient, authentic, Ossianic poetry

existing that are equal in power and beauty to the composi-

tions of any age or country. Such are the description of

CuchuUln's chariot and horses, and the description of the

swords of the Ossianic heroes. The same is true of more
modern poetic compositions. Macintyre of Glenorchy's

Beinn Douran and Coire Cheathaich are fine Bpecimens of

descriptive poetry—poetical in conception throughout

couched in the choicest language, and with rhythm of un-

failing accuracy. The same may be said of Macdonald's

Oran an t-samhraidh, or Ode to Summer, which is a

remarkable specimen of what the Gaelic is capable of when
used for the description of nature. Other lyrical composi-

tions are also of a high order of merit. Love-songs and
boat-songs abound, and are in many cases full of life and

force; and the numerous songs expressive of clan affections

and animosities display the same characteristics. No lan-

guage is more capable of expressing both love and hate, and
there seems to have been ample scope for both in the past

history of the Highland clans. »,,Within certain limits then,

Gaelic is the language of poetry, extending from the epic of

the Ossianic bards down to the lyric or less aspiring efforts

of lei^ser bards,
_

The language is also admirably fitted for the communica-
tion of religious knowledge. It is in its structure meta-

phorical and emotional, and renders with wonderful pre-

cision and effect the statements of Scripture. The saying

attributed to one of the dukes of Argyll is well known,
that if addressing his sovereign he would choose English,

if addressing the lady of his affections he would choose

French, but if he was addressing his God he would choose

Gaelic. Few of those whose calling it is to teach reli-

gious truth, and who know how to handle the language

with effect, have failed to feel and own that it is incompar-

able for conveying the knowledge of the truth with power.

Perhaps no preachers have surpassed the Welsh in real elo-

quence, and yet some of the Gaelic preachers have not been

behind them. The language has served a great purpose in

the Highlands in connexion with the reHEious life of thi

people.

The defects of the language are to be found chiefly in the

departments of philosophy, science, and art. There it has

either to be rejected or to be supplied from foreign sources.

Indeed in this field it seems to have deteriorated during

the course of several centuries. There are MSS. of the

14th and I5th centuries in existence, in which terms are

employed in connexion with discussions in philosophy,

theology, and medicine that could not now be understood.

The philosophy of Aristotle is well rendered, as are also the

theology of the fathers and the medical disquisitions of the

Arabic writers on medicine. But when modem science

and philosophy, and even theology in some of its depart-

ments, have to be dealt with, the lack of terms renders the

task a difiicult one. It is here that, in the progress of

education, the difliculty of preserving the language lies.

The effect of this want is traceable in common speech, when
English words have of necessity to be used in connexion

with objects, of everyday use. Steamer, train, boiler,

engine, railway, quay, Ac, have just to be introduced from
the Saxon, and presented with a little of the Gaelic tone in

them to suit the Celtic ear. Some writers and speakers do
try to invent Gaelic terms to represent all these and similar

objects, but popular usage rejects them and prefers the

foreign words.



GAELIC
Gaelic LirEKATrRE.—The literatnre of the Scottish

Highlands may be divided iato several branches. The
following outline comprehends more perhaps than is usually

included under that term ; in particular, it appears necessaiy

to give here soma acconot of topographical and personal

names.

Mythohjinj.— VVe hava nrst the mythology of tne race.

Little of this now exists, and it is difEcult to piece the

scattered fragments together. We find the m3"tho!ogy of

the older faith or faiths interwoven in some cases with the

mythology of the Northmect The mythology of the East

appears at some points, and we have giants, fairies, and
witches, some of them firmly believed in to the present day.

Adamuan, in his life of Columba, refers to the magi who
".vore in the palace of the Pictish king whom the missionary

'sought to convert. Who these were, and what was their

treed, is not clearly stated, but all we read of that early

faith, and all that tradition brings down to us, would seem
to indicate that th;-ir worship was a form of suu worship.

The words applied to the cardinal points of the compass con-

vey this impression, the fear shown in many ways of going

against the course of the sun, and certain festivals in which
fire was and b used, would seem to confirm it. The bodies

of the dead are in some cases carried sunwise round certain

objects ou their way to the burial ground ; in fact, words

and practices crop up iu several parts of the country serving

to show that the sun was worshipped. Ralh, a circle, is

used in Gaelic to express good fortune :

—

cha-n'eil rath air,

there is no circle on him,—he is not fortunate,— referring,

no doubt, to the course of the sun. There was a Gaelic

inytiiolugy connected with the Fingalian heroes. Whether
they themselves were mythical or not is debated, but

there was a mythology connected with them. Fingal had
a sword that never required to be used twice ; the Vulcan

of the race could cross a glen with a stride ; Jlanannan, son

of Lir, from whom the Isle of Man is nametj, could clothe

himself in a fog, and so hide himself from his enemy. The
Btjry of Diarmad and the boar and the story of Fraoch
and the be.ast are mythological, the former being the Celtic

story of Achilles, and the latter the Celtic version of the

G.irdeu of the Hesperides. Then there were giants called

-Va Fiantaickean, men of colossal mould. Dun Fliian, the

giant's castle, is a common topographical term. Here is

the description (with English translation) of one of these

heroes :

—

" Tamhull m6r, mac slieann Tamhuil,
Cha ruigeadh a' mhuir inb6r a ruinnse,

Cha tharadh e mach, *s cha tharadh e steach,

*Us 'n uair a bMtheadh e 's a bheul fodha,
Bhitheadh a dhmim a' sgriobadh an atbar."

Great Taval, son of old Taval,'

The o^eat sea wouldn't reach his middle

:

He couldn't get out and ]ie couldn't get in;

And when he lay down on his face,

His bnck would be scratching the sky.

Soma of these tales of the giants attribute to them a

great age. There is one tale in which five generations in

succession are said to exist at the same time, and the

youngest of them a very aged man. The traditional tales

taken down by Mr J. F. Campbell, from oral tradition in

:he Highlands are full oe mythology. Animals in these

play an important part, and are endowed with remarkable
powers. How far this mythology is original, or is borrowed
from the East, is an interesting question. In some of the

Western Isles, the Scandinavian god Odin enters into the

popular mythology, a relic, no doubt, of the Norse occupa-

tion of the territory. Fairies, or the Jaoine sifhe or sith-

\chea7i, fill an important place in the mythology of the

Highlands. The name of these imaginary beings is derived
from their supposed habits. SUh h a common name in

Gaelic for a hill of a peculiar form. As a diminutive it is

s'uhean, tfie word used for green hillocks, which abounol

throughout the Highlands. These hills are supposed to be
the abodes of fairies, who, in consequence, are called (Jaoine

sllhe, or the men of the hillocks. Silh, peace, has no part

in forming the designation, although often said to have.

These beings were the very opposite of peaceful in the

popular belief. It is impossible here to give an account of

the common belief in the Highlands regarding fairies, but

there is a great deal of popular literature taken up with

descriptions of it, and with stories regarding these mis-

chievous and meddling beings. They were fond of carrying

away young children, and substituting young fairies in their

place, to the grief and harassment of the mother. Nor did

they confine their assaults to children, but sometimes carried

men and women to their underground abodes, where they

passed through extraordinary scenes. The Rev. Robert
Kirke of Ealquhidder wrote an account of the fairies which

awakened their anger, and they spirited him away to fairy-

land. He was able to appear in the room at the baptism
of a child born after his removal, when it was arranged

that for his deliverance a knife was to be thrown over his

head at a certain moment. The hour came, but through

some infatuation the party entrusted with the duty failed

in the performance. Mr Kirke was not delivered, and is

believed to be in fairyland to this day. Similar stories ar^

without number, and show how widely exteuded the belief

iu fairies was.

Witchcraft had a large place iu the popular beliefs, and has

not lost it altogether at the present day. It was supposed

possible for a person endowed with this pov.er to inflict

great damage upou an adversary. Milk could be abstracted

from the cows of a neighbour and brought to swell the pro-

duce of the party abstracting it This belief has been the

source of much animosity and strife among neighbour.'!

down to the present time. Clay bodies stuck over with

pins could be formed representing an adversary, and could

be laid in a stream, and as the clay wasted, the body of

the man represented pined until he died. This afforded

ample room for the exhibition of party or personal hatred,

and is not altogether unknown now. The literature ol

witchcraft is of considerable extent, and consists in talcs

and forms of exorcism which are very various, and some of

them very curious. The forms are all in rhyme, and do not

display much of the genius of poetry ; they are usually

made up of appeals to saints and apostles, with the

occasional introduction of the Virgin ilary. Several of

these have been handed down by tradition, and are scat-

tered through various works devoted to Highland lore. Near

the valley of the Spey there recently lived a noted wizard,

who possessed a charmed bridle which exercised a most

powerful influence over all forms of bewitchment. A
clergyman, not far from the residence of this man, was on

one occasion much disturbed by the state of his cows,

which had suddenly ceased to give milk. The neigh-

bours assured the jiinister that it was witchcraft, and that

he ought to send for the man with the charmed bridle,

which, very much against his will, he was induced to do.

The wizard came, and was told by the clergyman that he

had no faith in his witchcraft, but he should very much

like to have his counsel as a man of skill. The so-called

wizard, understanding with whom he had to deal, at once

laid aside all pretension to superhuman power, and asked

the minister where his cows usually fed, saying that they

would go and take a look at the grass. They did so, when

the wizard pointed out a plant, then in flower, which li^

said was, in that condition, most injurious to cows yieldiii.;:

milk. He advised the minister to keep th.e cows away from

that piece of pasture for a fortnight. This was done, ami

the cows recovered. The wizard got his fee aud a promi=i^

that nothing should be said to affect the puWic confideiica;

X. 2
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in his power. This is the kind of witchcraft that has

existed all along, and which has cost many poor helpless

creatures their lives at the stake.

7'opographj.--\ii dealing with the literature of the

Highlands we cannot overlook the topography of the

country. It is to bo regretted that in Scotland we have no

such MS. remains, containing topographical terms with

their origin, as are to be found in Ireland, nor have we any

work on the subject of topography possessed of the slightest

authority. But we have numerous ancient charters con-

taining names of places, and we have what are called the

reloitrs, connected with the succession to property through-

out the country, and these contain extensive lists with the

spelling adopted for the names at dill'erent periods. Those

names belong to different languages. There is apparently

an original language, if not more than one, which is now
lost. Without this assumption there is no accounting for

many of the names applied to natural objects. Then there

is the old Norse and the Anglo-Saxon, the one using loirl,-

for a bay, as in Caithness, and the other for a town, as iu

Roxburghshire ; then there is the British, as in the old

Strathelyde territory, and the Gaelic. The Gaelic, in its

topographical distribution, does not occupy the same field

with that occupied by it a.s a spoken tongue. The spoken

language and the topography of Galloway are quite at

variance ; so with Lewis and others of the Western Isles.

The spoken language of Galloway is Scottish, the topography

is almost wholly Gaelic. The spoken language of Lewis,

Harris, Skye, &c., is Gaelic, the topography is almost

wholly old Norse. But one thing is manifest, that Gaelic

names are distributed over the whole surface of Scotland,

although not in equal proportions. These names contain a

history, could it be evolved. They speak of races distinct

and successive, although their testimony as to dates is

difBcult to read. The county names of Scotland in Gaelic

are suggestive :

—

Shotland SiaUuinn.
Orkney ArcaihK
Caithness GalUhrwhh
Sutherland C'uiaobh.

Koss ii'os.

Cromarty Cromhadh.
Invernesa Inbhcarnaoisc.

Nairn Inbhearnarunn.
Moray Moiihaobh.
Banff Banabh.
Aberdeen Abaircadhain.
Kincardine Cinncchardaina
Forfar Far/air.

Perth Peart.

This list does not include Peebles (which is probably
Celtic), Selkirk, Roxburgh, and Berwick, as there are no
Gaelic terms for them, but in the other cases it will be
seen to what an extent the county names are really Gaelic.
The same is truo of names of parishes, which are, to a
large extent, Gaelic both in the north and in the south.

It is to be observed that the Gaelic topography of Scotland
differs widely from that of Ireland. The Irish sUabh, for

a mountain, rarely occurs in Scotland, where the word in
use chiefly is beinn. It does occur, but the instances are
few-, while the Scottish hen is as rare in Ireland. Baile, a
township, is sufficiently frequent in Scotland, but not so
much so as the Irish Iht/!?/. The word sirafk, for a groat
valley, occurs but rarely iu Ireland ; in Scotland it abounds
over the whole kingdom. The ahers and pits and iiivcrs of

,
Scotland are rare in Ireland, or altogether unknown, while
there is little resemblance in the names of rivers. Tboso
two systems of topography may have originated with the
same peoj le, but in one of the sections there were influences
manifestly at work which were unknown in the other.
Even, in the Iialriadic kingdom of Argyll there are features
which. indicate a marked distinction between the tocography

Fife
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year 1819, by tUe Uev. DoualJ Mackiutosh, and, to form somo

idea of the number of them, it is only necessary to observe

that, under the letter " 1 " alone, tbey reach the number of

382 in the first edition of the book. A large number of

theseproverbial sayings escaped the notice of JJr Mackintosh,

and additions were made in the second edition, while

Bome of the very best are not recorded even yet. Prover-

bial sayings in English are represented by sayings of a

different kind in Gaelic, having the same meaning. " There

is many a slip between the cup and the lip " is represented

by Is le (liiine an ni a slduitjcas e,. ach cha his an ni a

chwjaineas e, " What a man swallows is his own, but not

what he chews." " It never rains but it pours " is repre-

sented by An nair a ihuld a' chalUeach 'n a ruilh, tlieid i

'n a dcann-r aith,
'•' When the old woman takes to running,

she run.s with a will." " Sour grapes "

—

Mionnan a' bhaird

ris a' chaisteal, cha Hid mi j'hiin do'ii ehaisleal bhreiiii, cha

leid, cha leiy iad ann mi, "The bard's oath to the castle,

' I wont go to the vilo castle ; no, they v.-on't let me in."
"

The Gaelic proverbs are full of interest, and add much to

the power of either speech or writing when skilfully used.

iSyeulacIidan, or Tales of Fiction.—These at one time

abounded in the Highlands, and had much in common with

the tales collected and published by Grinun and Dasent,

from the Gerznan and the Norse. Untd lately, these talcs

were entirely oral, and were little known beyond certain

portions of the West Highlands. Recently they have been

collected, translated, and edited, with peculiar care and skill,

by Mr J. F. Campbell, in four Svo volumes. This is a

real addition to Gaelic literature, and Mr Campbell has laid

every friend of that literature under obligation. One real

service it has done in preserving for us admirable specimens

of the most idiomatic and popular forms of tho Gaelic

langaage. We have it there as used by the tellers of

popular tales among tho people for generations. Whence
many of these tales have come it is hard to say, but tales

have been collected in the small islands south of Barra,

whero the people seldom tread the soil of even their main
island, containing ideas and forms of thought which never

could have originated there, and the preservation of w-hich,

in such a locality, is a remarkable fact. Are they relics of

a higher civilization existing in ages long gone by ! It is

reni'irkablo that the Thomas tho Rhymer of Lowland
tradition is well known in the traditions of tho Highlands,

and that stories of him related on the borders in broad

Scotch are related in tho Highlands in Gaelic as tales of

great antiquity.

Clan Histori/.—A portion of the literature of the Gaelic

Celt consists of clan history. The clan system does not

seem to be very ancient. In all probability it dates from
the period when the Gaelic kingdom of Scotland ceased to

exist. It has been already said to date from the era of

charters. But the two eras are pretty nearly identical.

Down to the reign of Malcolm III. the Gaelic kingdom
appears to have been to a large extent homogeneous. There
were no elements in it but what were Celtic, as it never

really embraced within it the Scandinavian sections. Then
tho land was governed by its maorm&rs and loiseachs, men
who represented tho central governing power. It would
seem that when, in the reign of David I., the kingdom
became largely Anglo-Saxon and Anglo-Norman, the Gaelic

people became estranged from their native kings, and
gathered themselves in sections under the sway of their own
cliiefs ; and hence came chiefs and clans, instead of a king
and his subjects forming a united nation. The change was
a serious one for the Gaelic people, as they never became
again what they had been before. Clan names appear at

au early period, and in some form or other must have
existed before the time of the Saronized kings ; but not

one of the great clans of Highland history—the Macdonalds,

the Macleans, the Campbells, tho Macleod.s, the Mackenzics,

the Mackintoshes, or others—appears at aU. In the book of

Deer, supposed to be of the llth or 12th century, the

names of two clans—the clan Morgan and the clan Canan—

•

appear; but it is very questionable whether these represent

any clan existing now, although clan Morgan is said to be
the old name of the Mackays of Strathnaver. But the

names in that interesting record are for the most part purely

patronymic, and do not indicate any connexion with existing

clans. The fact is that, till very recently, the clan name was
confined to the chief, as records of old deeds and processes

at law serve to show.

Tho Gaelic historical literature of one kind or another is

of considerable extent, and consists of relics, written and
traditional, of the old sennachies or family historians. In
certain sections of tho country the local traditions are full

of the stories of old feuds, and, though not to be implicitly

relied on, contain usually an element of truth. In Suther-

land the feuds of the Sutherlands and the Mackays, in Lewis

those of the Mackenzies and Macleods, in Skye the feuds

of the M'Leods and the itacdonalds, in eastern Inverness-

shire those of the Mackintoshes and Cummings, in

Lochaber those of the JIackiutoshes and the Camerons, in

Perthshire those of the Campbells and the Macgregors, and

others in other quarters are largely related. Native

accounts of the clans were sometimes committed to writing,

a specimen of which appears in the transactions of thelona
Club. For a good deal of what is historical regarding the

Highlands, recourse must be had to the Irish Annals, whidi

occasionally refer to events occurring in Scotland.

JIS. Literalure.—The written Gaelic literature was at

its earlier period so mixed up with that of Ireland that it

is not easy in every instance to distinguish- them. The
early church of both countries.w^ one, and the early litera-

ture was the offspring of the early church. The veiy fir.st

notices we have of the church, whether among tho mission

institutes of Ireland or in lona, indicate the existence and
extensive cultivation of a native literature. The trauscrip-

tiorror translation of portions of tho Scripttires is shown to

have been one of the frequent exercises of the early mis-

sionaries, and they all learned to write the same dialect and

make use of the same letters. Many of the JISS. written

in lona may be credited to Irebnd, and vice versa ; and

writings found in Continental libraries maybe presumed to

have been the work of Scottish as truly as of Irish writers.

The early treatises, and glosses U[ion Latin treatises, on

theological and other sulyects still existing in the early

Gaelic dialect are numerous, and have afforded materials

for the acute and masterly criticism of Zeuss, De Nigra,

Stokes, and others ; and these are accompanied by treatises

on grammar, history, medicine, astrology, metaphysics,

poetry, and similar subjects, w^hich are of much interest.

Most of these remains are found in the collections in Trinity

College, Dublin, and in the library of the Irish Royal

Academy; but there are numerous remains in the Edinburgh

Advocates' Library, which prove at least that there were in

Scotland persons who valued and collected this literature.

There can be no doubt that there were many contributors

to it as well.

The earliest specimen of Gaelic writing, which can be

pronounced to be Scottish beyond any question, is the Book

of Deer, said already to be a work of the llth or 12th

century. The book itself consists of portions of the New
Testament written in Latin. The Gaelic portion consists

of historical references, with notices of grants of land

bestowed on the old monastery of Deer, in Aberdeenshire.

These references and notices are, for the most part, written

on the margin. They show that, at the.time the book was

written, the Gaelic language was used, both for speaking and-

writini, in the district around Deer, where it is now un-
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knowc except in the topograpiiy. There is not a sharlo of

diflfereiice between the language of the Book of Deer and the

language of the Irish writings of the same age. The

following specimen of the notices of grants of land may be

interesting :

—

Donchad mac mec bead mec hided Jurat achad

madchor docrist acits drostan acusdocholuimnille insore gobrdd

malechi ueuscOmgell acusgille crist mac finguni inndienasi

iiilesles, ttc. " Duncan, son of MacBeth, son of Idid, gave

Achad Madchor to Christ, and to Drostan, and to

Columcille, in freedom for ever; Malechi, and Comgall,

and Gilchrist, son of Fingon, witnesses in proof of it." The

notice of grants continue in similar form, being records kept

within the monastery of what had been given. The Book

of Deer is a work of much interest to the Gaelic scholar,

and kis best thanks are due to the Spalding Club and the

iate Dr John Stuart for the excellent volume they have

published, containing all that is interesting in the original,

with a full and learned account of it.

Of the period immediately after the Book of Deer there

are several MS. remains of Scottish Gaelic writing in

existence. There is the Glenmasan MS. in the Edinburgh

Advocates' Library, inscribed with the date 1238, and con-

taining several interesting fragments. Here we find the

famous lay of Deirdre or l3arthula, connected with the story

of the softs of Uanoth. The whole character of this MS. is

identical with that of the Irish MSS., and yet it is mani-

festly a Scottish work. There are lives of saints preserved";

one of these, in the Advocates' Library, is the life of St

Findchua. Mr Skene, in his Chronicles of t/te Picts and

Scots, gives transcripts of several importaut MSS., as the

Duan Albanach, or poetical accounts of the. Scottish kings,

recited by the royal bard at the coronation of Malcohu

Kenmore. This was copied from an Irish MS., but is

manifestly a Scottish composition. The bards of both

Ireland and Scotland often crossed the Irish Channel, and

their works were well known on both sides of it.

The 14th and 15th centuries were a period of revival of

literature over the whole continent of Europe, and the Celts

of Great Britain and Ireland felt the impulse. This was a

period of much writing both in Ireland and in Scotland. The
remains that exist are of a varied kind, and are numerous,

especially those of the 15th century. Of this century is

the only Gaelic charter that we possess, which is printed,

with a translation, in the National Records of Scotland.

Of tliis age also are numerous medical MSS. Some of

these belonged to the famous family of Beatons, hereditary

physicians to the Lards of the Isles, and contain accounts

of such remedies as were believed at the time to have

efficacy in the cuVe of disease. Others are metaphysical

treatises, while others deal with what were looked upon as

the greit and important mysteries of astrology. Of this

period also are most of the WTitten genealogies that remain.

Tlie remarkable thing is the extent to which the Gaelic

language bears the marks of cultivation at the time. In
both meilicine and metaphysics words are found to express

the most abstract ideas, which could not be understood by
th^ modern Highlander. As hiis already been said, some
of these writings are translations from Arabic writers, as

Averroe^, Aviccnna, lacobus de Forlivio, and others. "The

state of learning at the time in the Highlands was not

behind that in the rest of the kingdom. The clergy and
tlie physicians, and even tlie bards, were possessed of real

learning, and have left evidence of it.

The 16th century was the period of two important addi-

tions to Gaelic literature. The first of these was what is

called " The Dean of Lismore's book, " a collection of

poetical pieces, and an obituary, chiefly of the M'Grogor
chiefs, made about the year 1512. The work has recently

been transcribed, translated, and edited, with notes by the

'Ilev. Dr M'Lauchlon, and an, introduction and.additiynal

notes by Mr W. F. Skene. The work is one which has

helped to settle several interesting questions connected

with Gaelic literature. It makes clear that, down to the

period of the dean of Lismorc of 1512, there was much in

common between the Celtic scholars and bards of Ireland

and those of Scotland, while the latter were ettiking out a

course for themselves, in layiug aside the Irish letter and

orthography, and in using the Saxon letter and an ortho-

graphy almost purely phonetic. The dean of Lismore's book

is a substantial addition to the literature of the Gael.

The same century furnished us with another important

addition in the translation of the prayer-book usually called

"John Knox's Liturgy" into Gaelic, by John CaisweH, the

bishop of the Isles. This is tho first Gaelic book that ever

was printed, and bears the date of 1567. There was till

very recently only one complete copy of this work in exist-

ence, tliat in the library of the duke of Argyll ; but now
the book has been reprinted, edited by Dr .M'Lauchlau,

who has given an English translation, and such notices of

the life of Carswell as very scanty materials would permit.

This book is printed in the Roman letter. The publication

of Carswell's Gaelic prayer-book would seem to indicate

that at the time of its publication the Highlanders could

read Gaelic, and that they were familiar with the dialect

thtn in use among scholars both in Scotland and Ireland.

Of the 17th century not many remains exist. Calvin's

Catechism was published about the beginning of the century,

probably translated by Carswell, and published long .after

his death. A copy is now hardly to be found. But two
important contributions were made towards the close of the

century. The one of these was the metrical translation of

the Gaelic Psalms, executed both by the synod of Argj'll

and the Rev. Robert Kirke of Balquhidder ; and the other

was an edition, in the Roman letter, of Bedell's Irish Bible

for the use of the Highlanders of Scotland. The first fifty

of the psalms by the synod were published in 1659, and the

whole psalter was completed in 1G9-1. Kirke published his

version in 1084. Both are liighly creditable performances,

and Kirke is entitled to special commendation, inasmuch as

the Gaelic language was acquired by him after he was settled

in the Highlands. Kirke's version of the Irish Bible for

the use of the Highlanders was published in 1090. The
New Testament is that of O'Donnell. This work is accom-

panied by a glossary mcluding the words in the Irish Bible

not generally in use in the Highlands. The book was for

a time used in Highland churches, but the Irish Bible, in

the Irish letter, W'as well known and read iu the Highlands

—

both in churches and in families.

The ISth century was productive of large additions to

Gaelic literature, partly due to an awakening of religious

life, partly to the Jacobite rising, and partly to the progress

of literary culture. In the beginning of the century Lhuyd
produced Ids Vocabulary, accompanied by a few interesting

Gaelic compositions from the Highlands. -
. About the same

time, the synod of Argyll executed a translation of the

Confession of Faith and Larger and Shorter Catechisms.

These were published in 1725. M'Donald's Vocabulary

appeared in the year 1741. It is the first attempt at any-

thing like a vocabulary of tho Gaelic. ' It is of little value

except as being the first book in which tho orthography

approached to that of the modern Gaelic. During this

century several famous Gaelic bards flourished. M'Donald,
tho author of the Vocabulari/, filled the countiy with

Jacobite and other songs. The former are of a violent

ch'aracter, indicating keen partisanship with the exiled

Stuarts. M'Intyre of Glenorchy, commonly called Duncan
Ban, flourished about the same period, and, though he we a

a Jacobite at first, this appeared less in his compositions

than in JI'Donald's. His hunting and other descriptive songs

ore admirable. M'Kay or Calder, usually called Rob Donn,
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the Reay bard, flourished about the same time, and has left

numerous admirable pieces of Oaelic poetry. Others were

also successful composers, such as William Ross of Gairlooh,

and the religious poet of the Highlands, Dougal Buchanan.

And towards the close of the century was published GiUies's

Collection of Oaelic Poetnj, one of the best collections we

possess, containing, as it does; many authentic pieces of

Ossianic poetry taken down when the old clan system was

still in force in the Higlilands to a larger extent than now.

But the 18th century was distinguished by two works of

special interest, in different departments. The first of these

was tlie Gaelic translation of the Bible, and the second was

Macpherson's Ossian. The former was executed chiefly by

the Rev. James Stewart, of Killin, and his son the Rev. Dr
John Stewart, of Luss,—two eminent scholars, who had all

the soundness of judgment necessary for such a work. This

translation of the Bible his been most popular- in the High-

lands and throughout the British colonies where the Gaelic

is still spokeu. The Gaelic learner cannot do better at the

outset than master the Gaelic Bible. Macpherson's Ossian

appeared about the same time, but not in Gaelic. It

appeared first in English dress. This was the only mode
of making the general public acquainted with it. Mac-

pherson's first small volume of fragments appeared alto-

gether in English ; it would have been well if both' the

original and the translation had been published simultane-

ously. The only part of the Gaelic that was published

before 1813 w.is what is called a " Specimen of the Original

of Temora," given with the other poems in English in 1762.

The opinions with regard to the authenticity of Macpherson's

Ossian are as various as ever, and yet considerable progress

has been made in the discovery of truth, which all parties

are prepared to acknowledge. It has been established that

poems ascribed to Ossian have been known and written

down in the Highlands for 300 years, that many of them

have been handed down by tradition, that these were

fragments referring to certain important events in the history

of the Gaelic race, and that there was nothing to make it

improbable that such poems as those translated by
Macpherson could have existed. Further, it is clear that

the Highlanders at once, whether they knew the pieces or

not as given by Macpherson, recognized them as in a style

familiar to them, and as relating to persons and events with

which they were familiar. That ifacpherson found materials

for his work in the Highlands is beyond a doubt, and it

seems quite as manifest that he used very considerable

liberties with them in order to serve his object of producing

a great Gaelic epic poem or poems. In 181S the full

Gaelic version was printed, long after the death of James
Macpherson. The Poems of Ossian, as collected, and trans-

lated, and edited by ^Macpherson, are a valuable and inter-

esting addition to Gaelic literature, and enter largely into

the history of the modern literature of Europe. The Saxon

may have his doubts about Ossian, and may have little

scruple or delicacy in stating them, but the Gael knows
more about Ossian than he does about Milton, and is more
familiar with his heroes than with those of Homer.
The 19th century has seen many large contributions to

the literature of the Gaelic Celt. It has shared in the

general progress of learning, and with this it has risen in

the estimation of the scholars of Europe. Grammars and
dictionaries have been compiled; magazines of various kinds

have been started and carried on for a time with much
vigour ; collections, such as Mackenzie's Beauties of Gaelic

Poetry, have been made; and such provisions have been laid

up for the future as to secure an ample supply of

materials for the scholars of a coming age. That appears

to b« the special work laid upon the scholars of the present

time. They have to collect materials and commit them to

writing, and to describe the peculiarities that are distinctive

of a living language, for the use of those who hereafter can

only study it as existing in books, where emphasis, and tone,

and accent are altogether unknown, and where the com-

ments and expositions of living men, familiar with the

language and the literature from their childhood, are alto-

gether awanting. For that the Gaelic language is in a stal;:

of decay is manifest to the most ordinary observer. And
the decay is twofold, being both within and without.

Within, the vocabulary is waning, and English words are

coming into use. Gaelic idioms arc in like manner disap-

pearing, and English idioms replacing them; while from

witbout, under the influence of education, immigration,

steamboats, railways, and other' modern devices, English is

rapidly finding its way into the land, and pushing the

ancient tongue out of it. AVhen this process is completed,

a change will befall the people too, for there is no doubt

that there is a close relation between the character of a

language and the character of the people who use it ; so

that, when the Gaelic disappears, many of the features dis-

tinctive of the Highland character will disappear along

with it. In some respects this will be cause of regret ; in

others perhaps it will not.

At the close of the article Celtic Litekature a list is given of^

the existing JIS. remains of Gaelic literature. It may interest

readers and aid students of Gaelic to furnish liere a list of some of

tlie more important printed books in the language. They are as

follows ;-^

Fragments in Report of Highland Socidy on Ossian; Fragments^

in Chronicles of Picis and Scoti; Tlu; Book of Bar; The Book of'

the Dean of Lismmc ; Carsewell's Prayer Hook ; Bedell's and
O'Doneli's Bible; The Gaelic Psalter, various editions; The Con-

fession of Faith, and Catechisms ; Lhuyd's Focntif/«ry ; M'Donald's

Vocabulary; Ossian's Poems; Smith's S<a?^ Dana; Gillies's Collection

of Poems; Maedonald's Poems; M'Intyre's Poems; Eob Bonn's
Poems; Uougal Buchanan's Hymns; Jl'Callum's Collcetiou of.

Poetry; The Gaelic Bible; Stewart's Collection of Poems; Turner's

Collection of Poems; Hacrcd Poetry of the Xort'h, edited by Kose;

The Bcantics of Gaelic Poctry,'i,Vl\en-Ae; Grant's Hymns; M'lntosh's

Gaelic Proverbs ; Stewart's Gaelic Grammar ; Munro's Gaelic Gram-
inar; Highlaml Society's Gaelic Dictionary; Armstrong's Gaelic

Dictionary; 5I'Al[iin's ijaelie Dictionary; Highland 2'ales, c'>]lected

and edited by J. F. Campbell ; Lenhhar na Fcinn, by J. F.

Campbell; An Duanairc, by D. C. Jl'Pherson ; An Teaehilaire

Oaclach, by Eev. DrM'Leod; An Fhiauis, hy Rev. Dr M.ackay ;

An Gaidheal, a magazine; numerous translations fj-om the English,

chiefly religious works;' Connell's Astronomy; M'Kenzie'.s History

of Scotland; besides many others. (T. M'L.)

GAETA, at one time the " Gibraltar of Italy," a strongly-

fortified seaport town in the province of Caserta, at the^ex-

tremitv of a peninsula forming the N.W. boundai-y of the

Gulf of Gaeta, with a station on the railway 40 miles N.W.
of Naples. The citadel occupies the heights of the pen-

insula, and the town stretches below in a long thin line.

To the east lies the harbour, one of the safest on the whole

coast, with a depth of about 15 feet. The principal build-

ings are the cathedral, the churches, the conventual build-

ings (of which the most noteworthy are those of the Fran-

ciscans and the Benedictines), the hospital, and the found-

ling asylum. In the cathedral, which was founded or

partially built by Barbarossa, are several objects of historical

interest :—the body of St Erasmus (the St Ermo or Elmo,

whose " fires" are familiar to the Mediterranean sailor); the

standard presented by Pope Pius V. to Don John of Austria,

the hero of the battle of Lepanto ; and a bajitismal font

from the ruins of Fornjia', which had formerly been an altar

to Bacchus, and still bears the Greek inscription SoXwiW
\9-qvaxo'; hroiijae. Among the larger remains of Eoman
Gaeta are a temple and an aqueduct ; and the circular Torre

d'Orlando, which crowns the height above the citadel, is, in

reality, the sepulchre of L. Munatius Plancus, as is distinctly

proved by a well-preserved inscription. The suburbs of

Gaeta, called Castellona, Mola di Gaeta, and Del Borgo, are

larger than the town itself, and form a separate commune

I under the name of Formia (see Foemia). The population
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of the town in 1871 was 7193, and of tho commune, which

includes Anatola, 18,385

Gaeta is iJontiDed with Cuieta, a town of great antii[uity, about

wliose origin and nP-nici very dilFerent accounts aro oilfrcd by tlio

various Greek and lloman ^vriters. Virgil makes it tlie burial-placo

of Caieta the nurse of iEneas, while Strabo connects tho name with

a Laconian word signifying a cavern. In Cicero's time the harbour

of Caieta was a jjortiis cclcbcrrimus ct plenissiuius navium, and it

was afterwards greatly imjirpved by Antoninus Pius. As a town,

the-Roman Caieta does not appear to have attained to any great

development or importance. On the fall of the AVcstcrn empire it

bcoamo a n-public, or free town, under the Hyzantino government,

aud it was also tho residence of tlie imperial pr;etor for Sicily. A
considerable increase of its population and power resulted from the

destruction of tho neighbouring town of Formias by the Arabs, in

850. In the 9th century Pope Jolin VIII. bestowed the fief on

Pandolf, count of Capua; bnt in 877 Duke Uocibilis called in the

.issistanco of tho Araljs against tho Capuans, and in the course, of

tlio 11th century we find tho people of Gaeta exorcising tl.cir rights

for the election of their dukes. At a iHer period the fief became

an apanage of the princes of tho snccessive dynasties of Naples.

Tho capture of the town by Pedro, brother of the king of Aragon,

in 1-136, was followed by the erection of tho fortress to which so

much of its subsequent importanco was due. Ferdinand the

Catholic and Charles V. both added to the strength of its defences.

In 1707 the citadel was taken by storm by the Austrian general,

Daun, after a three months' siege; and in 1731 it was forced to capi-

tulate, after a five montlis* siege, by* the allied anny under Cliarles,

afterwards king of Naples. In 1806 it was brilliantly defended

.against the Frencli, under Massena, by Prince Louis of llesscn-

I'hilippsthal, who was, however, severely wounded and obliged to

leave the fortress to its fate. Pope Pius IX. found an asylum m tho

governor's palace at Gaeta in 1848, and remained there till Sep-

tember 1349, In ISGl it afforded a last point of defence for

Francis II. of Naples, who capitulated lo the Piedmodtese on 13th
February. Gaeta has given the name of Gaetani to a famous
Italian family, about whose original connexion with the town there

are, however, various accounts; and Antonio di Gaeta, ono of the

groat Benedictine missionaries to Africa in the 17th century, bears

the mark of his origin.

See Rosetto, Jlreve descrizltme. deife ease pilt noCaliti di Oufta, icpiintcd by
Antonio Rulifone, at Niiples. 'a ICDO ; " Gcbcliictito von Gaetu," in Ociter, niiiit.

X:ilscliH/f, 19-23.

G/ETULIA, or the land of tho Gieluli, an ancient

district of somewhat uncertain limits in northern Africa.

It may be roughly said to liavo been bounJud on the N. by
.Mauretania and Numidia, E. by tho country of tho Gara-

mantes, S. by tho basin of the Niger, and W. by the

Atlantic ; bnt the frontiers must have been of a very un-

certain and shifting character. The Gajtuliaus, who, accord-

ing to a tradition mentioned by Sallust, were ono of the two
great aboriginal races of northern Africa, appear to have

retreated inland before the encroachments of the Numidiaiis

and Mauretanians, but continued to make incursions over

u wide stretch of country. Ethnograpliically, they were
quite distinct from tho negro races, and indeed probably

belonged to tho great Berber race, which still forms so

iinportaiLt an clement in tho population of North A'frica.

T'lieir southern tribes having mingled with negro tribes,

acquired the dLstinctivo title of Melano-Gjetuli or Black

Goctulians. A warlike, roving people, they bestowed groat

attention on the rearing of liorses, and, according to Strabo,

liad 10l),000 foals in the course of a year. They were clad

in skins, lived on llosh and tho milk of their cows, mares,

and camels, and took almost no advantage of the valuable

jn-oductions of tlieir country. It was not till the Jugurthine
war that they became familiar to the liuinans ; bnt after-

wards their name occurs with great frequency in Latin
poetical literature, and, indeed, the a'ljeclive G;utulian be-

came little more than a synecdoche for African. Allusions

.
are more particularly made to Oietnlian purple, which was
obtained from the murex of the African coast. In the

Jugurthine War some of the G;etuli.an tribes assisted tlio

Numidian king with a contingent ofhuiso; but during tho

civil war C;csar found among them very serviceablo allies

in his contest with Juba. Augustus, having made Numidia
.a Koman province, affected to assign a portion of tho

C;utulian territory to Jub.a aa a compensation ; but the

GaDtulians rose in revolt and massacred the rioinau residents,'

and it was not till a severe defeat had been inflicted on them
by Cos.sius Lentulus that they colisented to recognize their

gratuitous sovereign. By his victory Lentulus acquired the

title of Gffitulicus. Ibn Said in tho middle of the 13th
century, Ibn Khaldun at the end of the 14th, Leo Afri-

canus in tho beginning of the 16th, and lilarmol about

sixty years later, are all quoted by M. Vivien de St Martin

in his Le Xord de VAj'rique, 18G3, a^ mentioning a

mountainous country called Gozuh', Gutzula, or Gudzula
in the south of Morocco. He is disposed further to iden-

tify the Gietulians with the Gocl'da, who, according to Ibn

Said, occupied the iiiaritime portion of the great desert,

and aro referred to by other Arabian geographers as the

Djoddala ; and it is even po.ssible, hs thinks, that their

name survives m that of the Ghedala between Cape Blanco

iind the Lower Senegal on the one hand, and that of the

Beui Ouechtula in the Algerian province of Bougie on the

other.

GAGE,TuoMAs (1720-1787), governor of Massachusetts,

second son of the first Viscount Gage, was born in England

in 1 720. He entered the army at an early age, became lieu-

tenant-colonel of the •14th regiment of foot in 1750, was
made major-general and governor of Montreal in 17G1, and
in 17G3 succeeded Amherst in the command of the British

forces in America. In 1774 he was appointed goveinor of

Massachusetts, and in that capacity was entrusted with

carrying into effect the Boston Port Act. In this political

crisis, by his hesitancy in adopting measures against the

leaders of the insurrectionary party, and contenting him-

self with fortifying Boston, he enabled the Americans to

mature then- plans in cotriparative security. The battle at

Lexington, in which a detachment sent by him, on the 18th

April 1775, to destroy the cannon and ammunition at

Cuncord was defeated, inaugurated the American revolu-

tionary war. On the 12th June he jiroclaimed martial law,

and proscribed Samuel Adams and John Hancock, offering

pardon to all the other rebels v.ho should return to their

allegiance ; bnt tho result of these measures was at once to

exasperate and encourage the Americans. Although Gage
gahied tho nominal victory of Bunker's Ilill (June 17), he

was unable to raise the siege of Boston ; and being shortly

afterwards superseded by General Howe, he sailed for

England. He died in 1787.

OAGERN, Hans Ciieistopii Ern'st, B.vr.oN vox
(17CG-1852), a German statesman and political writer, was

born at Kleinniederhcim, near Vv'orms, January 25, 17G(I.

After completing his studies at the universities of Leipsic

and Gottingen, ho entered the service of the prince of

Orange-Nassau, whom in 1791 ho represented at the im-

perial diet. He was afterwards appointed ambassador to

Paris, where he remained till the decree of Napoleon, for-

bidding all persons bom on the left side of tho Rhine to

serve any other power than France, compelled hira to resign

his office. Ho then retired to Vienna, and m 1812 he
endeavoured to promote insurrection against Napoleon
in Tyrol. On the failure of this attempt he left An.^tria

and joined the headquarters of the Prussian army. When
tho prince of Orange became king of tho Netherlands, BaKui
Gagern was appointed his prime minister, and in 1815 he

represented him at the congress of Vienna, and succeeded

in obtaining for the Netherlands a considerable aggrandise-

ment of territory. From ISIG to 1818 ho continued to be

Nctherland ambassador at the German diet, where, while

endeavouring to promote German unity, he also advocated

the adoption of measures which should secure the independ-

ence of the .individual states. In 1820 he retired with -a

IJcnsion to his estate of llornau, in Hesse-Darmst-idt ; but,

as a member of the first chumboi' of tho states of the giand

duchy, ho continued to lake an active bharo in the pi'onio
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tioB of measures for the welfare of his eountry. He retired

from public life in 1848, and died at Homau, 22d October

1852. Three of the sons of Baron Gagem have attained

considerable eminence—one as a soldier, and two, who are

still living (1879), as politicians.

His principal works are

—

DU JlcsuIUttc dcr SiUcngcschMtc, 6

vols. .1808-1822; Z>ic KatioTuilncschichte dcT Dculschcn, Vienna,

I8I2'; 2il ej. in 2 vols., Frankfort, 1825-26; Mcin Anthcil an

tier Politik, i vols., Stuttgart, 1823-33; Kritik dcs Volkcrrcchts,

Leipsic, 1840 ; and Civilisation, Lfipsic, 1847.

GAILLA.C, the capital of an arrondissement in the

department of Tarn, France, is situated on tile right bank

of tlie Tarn, 12 miles W. of Albi. It possesses two

churches of the 13th century, a communal college, 3

hospital, a theatre, and a military prison. Its industries

include the manufacture of wine casks, leather, brandy,

bricks, ami various kinds of coarse cloth ; and it has a con-

siderable trade in corn, vegetables, dried plums, and wine,

the white and red wines of the arrondissement having a

high reputation. Gaillac was in existence in the 7tli

•century. It was captured by the English in 12S0, and its

archives were taken to London. Even at that time it was

Ifamed fcr its wines, which, under the name of Yin du Coq,

were exported to England and Holland. The population

in 187(5 w.is 6099.

GiilLLARD, G.AJ5RIEL Hexri (1726-1806), a French

historian, was born at Ostel, Picardy, in 1726. He was

educated for the bar, but after^finishiug his studies adopted

the literary profession, ultimately devoting his chief atten-

tion to history. In 1801 he was chosen a momber of the

French Academy, and he was also one of the original

members of the Institute. For forty years he was the

intimate friend of the minister Malesherbes. He died at

St Firmiu, near Chap.tilly, 13th February 1806. Gaillard

is painstaking and impartial in his statement of facts, and
his style is correct and elegant, tut the unity of his narra-

tive is somewhat destroyed by digressions, and by his

method of treating war, politics, civil administration, and
ecclesiastical affairs under separate heads.

His most important work is iiis Hlstoire de la rivalite de la

France ct de VAngletare, in 11 vols., 1771-1777; and among his

other works may be mentioned Essai de rlUtoriquc fran^aise, d
Pusage dcs jeuncs dcinoiscUcs, 1745, often reprinted, and in 1822
with a Ufe of the author; Hisfoire dc Marie dr.Bourgognc, 1757;
Histoire de Frani^ois /., 7 vols. 1776-1779; Histoirc dcs grandcs
qucretles cntre Chnrles V. ct Frant^is /., 2 vols., 1777; Histoire

de Charlemagne, 2 vols., 1782; Histoire dc la rivalite dc la France
et de VEsvagnt, 8 vols., ISOl ; Dictionnaire kistoriqi'.c, 6 vols.,

1789-1 80i, making part of the EiznfclopMic mithodiquc ; and
Melanges lilteraircs, containing Uogcs on Charles V., Henry IV,,
Descartes, CorneiUe, La Fontaine, ilalesherbes, and others.

GAINSBOROUGH, a market-town and port of Lincoln-

shire, is situated on the right bank of the Trent, 21 miles

above its junction with the estuary of the Humber, and
16 miles N.W. of Lincoln. It consists chieily of one long
well-paved street running parallel to the river, which is here

crossed by a fine stone bridge of three arches. The parish

church, a fine building in the Grecian style, was rebuilt in

1748, with the exception of the old tower, which belongs
to the llth century. Holy Trinity church, built in 1843,
has annexed to it an ecclesiastical district taken out of the

old parish of Gainsborough. The old hall, supposed to

have been partly built by John of Gaunt, is a curious oak-

timber framed building, forming three sides of a quadrangle,

and having a tower 78 feet high. It has been restored,

and part of it converted into a corn exchange and assembly
rooms. Gainsborough possesses a grammar school (founded
in 1589 by a charter of Queen Elizabeth) and other schools,

a iown-hall, a county court-house, n literary institute, a

temperance nail, a savings-bank, and aproviaeut dispensary.

Ship-building is carried on, and there are manuiactories of

iinseed cake, ropes, malt, and tobacco, with breweries and

iron and brass foundries. Vessels of 200 tons burden rau

come up to the iovm. The population in 1871 was 75G4,

and since that date has been rapidly increasing.

GAINSBOROUGH, Thomas (1727-1788), a painter

famous for the truth and elegance of his portraits, and for

the simple beauty of his landscapes, was bom at Sudbury,

Suffolk, in the year 1727. His father, who carried on the

business of a woollen crape-maker in that town, was of a

respectable character and family, and was noted for his

skill in fencing ; his mother excelled in flower-painting, and

encouraged her so'n in the use of the penciL There were

nine chDdren of the marriage. At ten j-eara old, Gains-

borough had sketched every tine tree and picturesque

cottage near Sudbury, and at fifteen, having filled his task-

books with caricatures of his schoolmaster, forged his

father's handwriting to get 3 holiday, and sketched the

portrait of a man whom he had detected in the act of rob-

bing bis father's orchard, he was allowed to follow the bent

of his genius in London, under such advantages as Haynian,

the historical painter, and the academy in St Martin's

Lane, could afford. Three years of study in the metropolis

were succeeded by two years of idleness in the country.

Here he fell in love with Margaret Burr, a young lady of

many charms, including an annuity of .£200, married her

after a short courtship, and, at the age of twenty, became

a householder in Ipswich, his rent being i£6 a year. The

annuity was reported to come from Margaret's real (not her

putative) father, who was one of the exiled Stuart princes, or

else the duke of Bedford. At Ipswich, Gainsborough tells

us, he was " chiefly in the face- way," though his sitters were

not so numerous as to prevent him from often rambling

with his friend Joshua Eirby (president of the Society

of Artists) on the banks of the Orwell, from painting many
landscapes with an attention to details which his later works

never exhibited, or from joining a musical club, and enter-

taining himself and his fellow-townsmen by giving concerts.

But as he advanced in years ho became ambitious of

advancing in reputation. Bath was then the general resort

of wealth and fashion, and to that city, towards the close

of the year 1759, he removed with his wife and two

daughters, the only issue of their marriage. His studio in

the circus was soon thronged with visitors ; he gradually

raised his price for a half-length portrait from 5 to 40

guineas, and for a whole-length from 8 to 100 guineas.

Among his sitters at this period were the authors Sterne

and Richardson, and the actors Quin, Henderson, and

GarricL Jleanwhile he contrihuted both portraits and

landscapes to the annual exhibitions in London. He
indulged his taste for music by learning to play the

viol-di-gamba, the harp, the hautboy, the violoncello.

His house harboured Italian, German, French, and Eng-

lish musicians. He haunted the greenroom of Palmer's

theatre, and painted gratuitously the portraits of many
of the actors. He gave away his sketches and landscapes

to any one who had taste or assurance enough to ask

for them; and in the summer of 1774, having already

attained a position of great prosperity, he took liiS depar-

ture for the metropolis, and fixed his residence at Schomberg

House, Pall Mall, a noble mansion still standing, for which

the artist paid £300 a year.

Gainsborough had not been many months in London ere

he received a summons to tlie palace, and to the end of his

career he divided with West the favour of the court, and

with Reynolds the favour of the town. Sheridan, Burke,

Olive, Blackstone, Hurd, were among the number of those

who sat to him. But in London as in Bath his landscapes

were exhibited, were commended, won the good opinion

of W alpole the fastidious and TVolcot the surly, and were

vear after year returned to him, ' till they stood," says Sir

Wmiam Becchey, " ranged in long lines from his hall to his
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painting-room." Gainsborough was a mcmljer of the Royal

'Academy, but in 1784, beiiij; dissatisfied with the position

assigned on the exhibition-walls to his portrait of tlie three

princesses, he withdrew that and his other pictures, and he

never afterwards exhibited there. In February 1788, while

witnessing the trial of Warren Hastings, he felt an extra-

ordinary chill at the baclc of his neck ; this was the begin-

ning of a cancer (or, as some say, a malignant wen) wliich

proved fatal on 2d August of tlie same year.

Gainsborougli was tall, fair, and handsome, generous,

impulsive to the point of capriciousness, easily irritated,

not of bookish likings. The property which he left at his

death was not large. One of his daughters, Mary, had

married contrary to his wishes, afid was subject to fits of

mental aberration.

Gainsborough and Reynolds rank side by Bids as the

greatest portrait painters of the English school. It is

difficult to say which stands tlie higher of the two,

although Reynolds may claim to have worked with a nearer

approach to even and demonstrable excellence. In grace,

spirit, and lightness of insight and of touch, Gainsborough

is peculiarly eminent. His handling was slight for the

most part, and somewhat arbitrary, but in a high degree

masterly ; and his landscapes and rustic compositions are

not less gifted than Lis portraits. Among his finest works

are the likenesses of Lady Ligonier, the duchess of

Devonshire, Master Buttall (the Blue Boy), Mrs Sheridan

and MrsTickell, Orpin the parish-clerk (National Gallery),

the Hon. Mrs Graham (Scottish Nationqi Gallery), his own
portrait (Royal Academy), Mm Siddons (National Gallery)

;

also the Cottage Door, tlie Market Cart, the Return from

Harvest, the Woodman an 1 his Dog in a Storm (destroyed

by fire), and Waggon and Horses passing a Brook (National

Gallery^. He made a vast number of drawings and sketches.

la 1783 Philip Thicknesse, lieut. -governor of I.andguard Fort,

who had been active in promoting Gainsborough's fortunes at

starting, but was not on good terms with liim when he left liath,

gave^to the world A Sketch of the Life and Paintinga of Thomas
Gainsborough ; in 1829 Allan Cunningham published a memoir of

him in his Lives of the Painters; and in 1856 there appeared A Life

of T/utmas Gaijisborough, P. A,, by G. W, Fulcher.

GAISSIN, Gaictn, or Haiscin, a town of Russia, at the

head of a district in Podolia, 178 miles E. of Kamenetz
PoJolski or Podoliau Kamenetz, in 48° 39' N. lat. and
29° 23' E. long., near the river Sop, a tributary of the Bug.

With few exception!?, the houses are built of wood, and the

inhabitants are mainly supported by agriculture. Among
the public buildings are an orthodox church, a synagogue
and four Jewish chapels, and a town hospital. In 1860 the

population was 10,100, of whom 1363 were Jews. In the

St retershurg Calendar for 1878 the total is given as 9417.

Gaissin dates from about 1600 : in one of the Acts of 1615
it is stated that Heyszyn or Gaissin was founded with royal

privilege by the ban Swierski about 15 years before. In
1659 King John Casirair of Poland bestowed it on Maximus
Buliga the Zaporogian chief. It obtained Magdeburg rights

ill 1744 or 1745; and in 1796, -after the incorporation of

Podolia with Russia, it was made a district town.

GAIUS, a celebrated Roman jurist. Of his personal

history very little is known. It is impossible to discover

even his full name, Qaius or Cains being merely a personal

name (praenomen) very common in Rome. From internal

evidence in his works it may bo gathered that ho flourished

in the reigns of the emperors Hadrian, Antoninus Pius,

Marcus Aureliua, and Commodus. Hie works were thus

composed between the years 130 and 180, at the time

when the Roman empire was most prosperous, and its

government the best. Most probably Gains lived in some
provincial town, and hence we find no contemporary notices

of his life or works. .'Vftcr his death, however, his writings

were recognized as of great authority, and the omperor

Valentinian' named him, 'along with Papinian, Ulpian,

Modestin, and Paulus, as one of the five jurists whose
opinions were to be followed by judicial officers in deciding

cases. The works of these jurists accordingly became most
important sources of Roman law.

Besides the Institutes, which are a complete exposition

of the elements of Roman law, Gains was the author of a
treatise on the Edicts of the Ifarjistrates, of Commentaries

on the Trvelve Tables, and on the important Lex Papia
Poppoea, and several other works. His interest in the anti-

quities of Roman law is apparent, and for this reason his

work is most valuable to the historian of early institutions.

In the disputes between the two schools of Roman jurists

he generally attarhed himself to that of the Sabinians, who
were said to be followers of Ateius Capito, of whose lite we
have some account in the Annals of 'Tacitus, and to advo-

cate a strict adherence as far as possible to ancient rules,

and to resist innovation. Many quotations from the wor'.;s

of Gains occur in the Digest of Justinian, and so acquired a

permanent place in the system of Roman law ; while a-

comparison of the Institutes of Justinian with those of

Gains shows that the whole method and arrangement of the

later work were copied from that of the earlier, and very

numerous passages are word for word the same. Probably,

for the greater part of the period of three centuries which
elapsed between Gaius and Justinian, the Institutes of the

former had been the familiar text-book of all students of

Roman law.

Unfortunately the work was lost to modern scholars,

until, in 1816, a manuscript was discovered by Niebuhr at

Verona, in which certain of the works of St Jerome were

written over some earlier writings, which proved to be the

lost work of Gaius. The greater part of the palimpsest

has, however, been deciphered by various German scholars,

and the text is now fairly complete.

This discovery has thrown a flood of light on portions of

the liistory of Roman law which had previously been most
obscure. Much of the historical information given by
Gaius is wanting in the compilations of Justinian, and, in

particular, the account of the ancient forms of procedure in

actions. In these forms can be traced " survivals " from the

most primitive times, which provide the science of compara-

tive law with valuable illustrations, which may explain the

strange forms of legal procedure found in other early systems,

Another circumstance which renders the work of Gaius

more interesting to- the historical student than that of

Justinian, is that Gaius lived at a time when actions were

tried by the system of formula;, or formal directions given

by the praetor before whom the case first came, to the judex

to whom he referred it. Without a knowledge of the terms

of these formute it is impossible to solve the most interest-

ing question in the history of Roman law, and show how
the rigid rules peculiar to the ancient law of Rome were

modified by what has been called the equitable jurisdiction

of the pr^tors, and made applicable to new conditions, and
brought into harmony with the notions and the needs of a
more developed society. It is clear from evidence of Gaius

that this result was obtained, not by an independent set of

courts administering, as in England until recently, a system

different from that of the ordinary courts, but by the mani-

pulation of the formula. In the time of Justinian the

work was complete, and the formulary system had disap-

peared.

The Institutes of Gaius are divided into four books—the

first treating of persons and the differences of the status they

may occupy in the eye of the law ; the second of things,

and the modes in which rights over them may be acquired,

including the law relating to wills ; the third of intestate

succession and of obligations ; the fourth of actions and

their forma.
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There are several cavefuDy prepared editions of the Institulcs ; the

firsf wks that of Goscheii, published in 1820. During the next

fifty years more tliaii tweiity new editions ajipeared. A list of

these, and of the various tteatLsos on Gains, is given in the preface

to Boclving's edition. The most complete English edition is that

of Mr Poste, which includes beside the text an . ^gUsh translation

and copious commentary. A comparison of the early forms of

actions mentioned by Gains with those used by other primitive

societies will be found, in Sir H. Maine's Sarbj LislHutiojis, cap. 9.

For further information see M. Glasson, itudc mr Gains ct sc.r Ic

jus Tcspoiidcndi.

GALABAT, Gallabat, or Metejime, a town in the

frontier district of Egypt and Abyssinia, near one of the

western sub-tributaries of the Atbara, about 100 miles W.

of Gondar, in 13° N. lat. and 36° E. long. Most of the

houses are built in the Abyssinian style, with conical roofs

of grass, and the place would be of little importance if it

were not the staple market for the exportation of Abyssinian

produce across the Egyptian frontier. Beeswax, coffee,

cotton, and hides are ths principal articles of legitimate

trade ; but as recently at least as 1873 the traffic in slaves

was quite as important a department of its commerce. The
town and district form a small ethnographical i.'.and, being

peopled by a colony of Tokrooris from Darfur, who, finding

the spot a convenient resting-place for their fellow-pilgrims

on their way to Mecca and back, obtained permission from

the king of Abyssinia to make a permanent settlement. They
are an industrious race, and grow a considerable quantity of

cotton. When Sir Samuel Baker was at Galabat in lS62,

the sheikh refused to recognize the authority of the viceroy

of Egypt ; but when De Cosson passed through in 1873,

the Egyptians had a camp, with a strong stone wall, on the

top of a hill commanding the town, and acted as masters

ef the place. The population of the town and district,

which have an area of about 40 square miles, is estimated

at 20,000. Galabat is the proper name, and Metemme is

really the native word for a capital.

GALANGAL, formerly written " galingale," and some-

times "garingal," )7«jo(?i(j galang(e (Arabian, Kkolhijan
'^

German, Gidijanlumrzel ; French, Racine de Galanga), is an
aromatic stimulant drug. Lesser galangal root, radix

galangw minoris, the ordinary galangal of commerce, is the

dried rhizome of Alpinia officinarum, Hance, a plant of

the natural order Ziiigiberacerw, growing in the Chinese

island of Hainan, where it is cultivated, and probably also

in the woods of the southern provinces of China. The
plant is regarded by Dr Hance as closely allied to, but as

perfectly distinct from, the A//>i>ua calcarata of Roscoe, the

rhizome of which is sold in the bazaars of some parts of

India as a sort of galangal. Its stems attain a length of

about 4 feet, and its leaves are slender, lanceolate, and light

green, and have a hot taste ; the flowers are ebracteate,

white with red veins, and in simple racemes ; the roots form
dense masses, sometimes more than a foot in diameter ; and
the rhizomes grow horizontally, aud are | inch or less in

thickness. The drug occurs in short, cylindrical, or some-
what tuberous, often forked pieces, which have .a fibrous

structure, and oxternaUy are reddish-brown and marked
with fine longitudinal striations, and with transverse rings

showing the points of attachment of scales or leaves, and
internally are of a light-browni, becoming darker at the

centre. It has a warm, aromatic taste, resembling that of

mingled ginger and pepper. On analysis it yields, among
other constitutnts, nuiuh starch, an essential nil of the

composition CioHj^.H^O (Vogel), and a crystalline body,

icimp/erid (Brandes). Greater or ^ava galangal, tridij:

galanyte tiuyoris (French, Galanr/a de I' hide), the rhizome

' Apparently derivwl from the Cliitiese Kau4umO'Kianri, i.e.,

K»u-liang ginger, the term applied by the Chinese to galangal, after

the prefecture Kau-cliau fn in Canton province, formerly called Kan-
liaog (see F. Porter Smith. Contrib. to the Materia ilrdica . . . oj

China, p. 9. 1871).
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of Alpinia Galanga, Willd., is a drug rarely now imported
into Europe. It is mentioned by Marco Polo (ed. Yule, ii.

p. 217) and Garcias da Horta as a product of Java, and the

latter distinguishes it from the Chinese or lesser galangal,

from which it is known by its larger size, orange-brown
exterior, and feebler and less aromatic odour. The seed-

capsules of Alpinia Galanga are believed to be what are

termed "galanga cardamom.?," which have the properties

of cardamoms and ginger combined, and in China are used

for various medicinal purposes. (See H.mbury, Science

Papers, pp. 107-9, and 252, 253, 1876 ; and F. P. Smith,

op. cit.) Galangal seems to have been unknown to the

ancient Greeks and Romans, and to have been first intro-

duced into Europe by Arabian physicians. It is mentioned
in the writings of Ibn Khurdadbah, an Arabian geographer

who flourished in the latter half of the 9th century, and
" gallengar " (galingale or galangal) is one of the ingredients

in an Anglo-Saxon receipt for a " wen salve" (see O.

Cockayne, Saxon Leechdoms, vol. iii. p. 13). Jn the Middle
Ages, as at present in Livonia, Esthonia, and central

Russia, galangal was in esteem in Europe both as a medi-

cine and a spice, and in China it is still employed as a
therapeutic agent Its chief consumption is in Russia,

where it is used as a cattle-medicine, and as a .flavouring

for liqueurs. By the Tartars it is taken with tea (see

Hanbury, op. cit., p. 374). The exports of galangal from
Shanghai, in China, amounted in 1869 to 370,000 Jb,

value .£3046, 16s. 9d. Chinese or lesser galangal was in

past times commonly known as " Cyperus Babylonicus,"

from its resemblance to the tubers of plants of the genus
Cyperus, which apparently served as a substitute for it^ (cf.

Fuchs, Op. Diilactica, pars ii. p. 28, 1604, fol.; and
Avicenna, ed. Plempii, lib. ii. p. 297, 1658, fol.). Gerarde

(The Ilerhall, p. 28, 1597) terms the species Cypetus longns
" English galingale."

See Pharm. Journ., scr. i., vol. xiv.
i>. 241, and ser. iii., vol.

ii. p. 248; ^QYeim^ Materia Medica, ii., pt. i., p. 257, 4th eJ.,

1857; 0. Bevg, Anatomischcr Atlas zur FharjtmzeutischoL jraaren-

ki.ndc, p. 37, taf. xix., Berlin, 18B5; H. Yule, The Book of Ser
Marco Polo, vol. ii. pp. -381, 182, Sic, 1871 ; H. F. Hance, "On
the Source' of the* Itndix Galavgce viivoris of Pharmacologists,"
Journ. Linn. Soc, Botany, vol. xiii., 1873, p. 1; PUickiger and
Hanbuiy, Pharmncograpltia, 1874, and the above quoted ScicTicei

Papers of the latter author, pp. 370-375 ; Bentley aud TriirfbD,

Medici juil Plants, pt. xxxi., tab. 271 ; and Histoire dcs Drogues.
vol. ii., 7th ed., 1876.

GALAPAGOS ISLANDS, an archipelago' of fiye larger

and ten smaller islands, situated in the Pacific Ocean exactly

under the equator, about 500 or 600 miles W. of Ecuador.

They were discovered about the beginning of the 16th

century by the Spaniards, who gave them their present

name from the numerous galdpcujo or giant tortoises they

found there. The larger members of the group, several of

them attaining an elevation of 3000 to 4000 feet,-'are

Albemarle (75 miles 'long and- 15 broad), Narborough,^

Indefatigable, Chatham, and James Islands. The total

area is estimated at 2250 square miles.

The extraordinary number of craters, a faw of them still

active, " in size from mere spiracles to huge caldrons several

miles in circumference," to be foimd throughout the islands,

gives evidence that the archipelago has been the result of

volcanic action. It stands in veiy deep water, and Mr
Darwin thinks that it has never been rearer to the mainland

than it is now, nor have its membei-s been at any time

closer together. None of the islands are inhabited, with

the exception of Charles, Chatham, and Albemarle, which,

since 1829, have been used by the Goveruin'ent of Ecuador

» Alexander Neck.am, .an EngpsU pnthor (1157-1217) says of

"cyperus," in his poem De Landibus Dlvinoe Sajpientiie (seaWnght's

edition of hia woi-ks, p. 473, London, 1863) —
" Hydropicus laudat cyperum,.^vulnns, stomar,has'(iae,

Humor siccandus, calculus, atque lien '*
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as a penal eettlemont for political offenders, who find an

easy subsistence on the bananas, Indian corn, and sweet

potatoes which readily grow in the black fertile mud of the

higher parts, and on the large herds, now become wild, of

cattle, swine, and goats. The principal settlement, founded

by General Vilamil in 1832, is situated in Charles Island,

and bears the name of La Floreana, in honour of Floris, the

president of Ecuador. At one time it contained 200 or 300

inhabitants; but when the United States steamer "Hassler"

visited the Galapagos in 1871, there were little more than

a dozen. In 1872 about 2000 cattle had perished in the

island. The archipelago was formerly a frequent resort of

vessels in quest of tui-tle ; and it is still visited by parties

from Guayaquil in quest of a species of moss, which is Bent

to the English market under the name of orchilla.

Though the islands are under the equator, the climate is

ftot intensely hot, as it is tempered by cold currents from the

Antarctic Sea, which, having followed the barren coast of

Peru as far as Cape Blanco, bear off to the N. W. towards and

through the Galapagos. Very little rain falls, except

daring the short season from November to January. The
clouds indeed hang low, and the nights are misty, but this

bsnefits those districts only which attain a height of over

800 or 1000 feet and enter the moist upper air; so that

there alone, and chiefly on the side from which the winds

oftenest blow, is there anything like a luxuriant vegetation.

The low grounds are entirely parched and rocky, present-

ing merely a few thickets of Peruvian cactus and stunted

shrubs, and a shore as uninviting as it well can be.

The" greatest interest attaches to the study of all the

oceanic islands, for the elucidation of the origin and
development of their fauna and flora has an important bear-

ing on the question of the genesis of species. The
Galapagos archipelago possesses in this respect a rare

advantage from its isolated situation, and from the fact that

its history has never been interfered with by any aborigines

of the human race, and that it is only very lately that the

operations of man or of animals introduced by his means
have disturbed, and that to a very limited extent only, the

indigenous'life. Many of the more remarkable animal and
vegetable forms are confined to one islet of the group, and
are represented on the others by allied but different species.

Of the indigenous gigantic tortoises there are five species

at present known, each of which is an inhabitant of a

different island, and it is believed that many others have
become extinct. There are two species, one terrestrial, the

other marine, of a peculiar genus of lizard. Nearly all the

land birds are peculiar to the archipelago, and of these

more than half belong to peculiar genera. The flora of the

Galapagos is most remarkable ; it differs by upwards of one
half of its species froiathat of the rest of the globe. .Both
the fauna and flora indicate affinity with the South
American continent ; and the peculiarities of their distribu-

tion can be explaiued only by the supposition that species

were transported to the islands by some accident at very

rare and remote intervals, and have become changed through
natural selection under the new 9ondition3 to which they
have been exposed. That there should be so few species

common to the different islands is accounted for by their

separation from each other by deep channels scoured by
rapid curreots, the direction of which, and of the winds,

rarely violent in this region, does not favour inter-migratioa

Many of the islands are yet but imperfectly known.
For more detailed inform.ition the following norks may bo con-

sulted :—Danviii, Voi/nge of tht Bcnglc; 0. Salvin, "On the avi-
J;iuna of the Galapagos Archip.," Trans. Zool. Soc., part i-t., 1876,
p. m ; Sir J. D. Hooker, "On the Vegetation of the Gal. Arch.,"
Trans. Lin. Soc, vol. xx. p. 235; Dr A. Giinthor, "Description
of the living arid extinct races of Gigantic Tortoises of the hala-
pagoa Islands," P/iil. Traus., vol. cLkv. p. 251; A. K. 'WaUace,
Ucoifrajihical Disliibiilion of Animals; Villavicoucio, Oeogmjia dc
la ihj). ,hl Ecuador, 1S53.

GALASHIELS, a parliamentary burgh and manufactur-

ing town of Scotland, built on both sides of the river Gala,

about a mile above its confluence with the Tweed, and
33 miles south of Edinburgh. It is situated partly in

Koxburgh.shire and partly in Selkirkshire, but for all

judicial purposes it is held, by special Act of Parliament

passed in 18C7, as entirely within the county of Selkirk.

The " forest-steading of Galashiels " is first mentioned in

histoiy shortly after the beginning of the 15th century,

when it was the occasional residence of the Douglases, who
at that time held the office of keeper of Ettrick forest. In

1599 it was erected into a burgh of barony, when it con-

tained 400 inhabitants. For the next 200 years Galashiels

remained a mere village, -as the population in 1778 had only

grown to COO. At that time, however, we find its inhal>

itants engaged—though in a limited way—in those manu.
factures by which it has since so greatly prospered. There
were 30 looms and 3 waulk (or fulling) mills ; and tha

cloth manufactured was a coarse woollen texture which sold

at from Is. Gd. to 2s. a yard. In 1790 the quantity of

wool used annually was 2916 stones, and the value of goods

manufactured was about .£1000. In the same year the

first factory was erected, and advantage taken of the Gala

water as a motive power ; and from this time forward the

woollen trade in Galashiels underwent steady progress, until,

in 1879, tha town contains about 20 factories with 100 seta

of carding engines, nsing annually 220,000 stones of woo),

and producing goods to the value of £750,000.

The wool chiefly used is imported from Australiaand tha

Cape of Good Hope. The manufacture was at one time of

a more diversified character thaa now, and embraced tweeds,

shawls, tartans, &c., but it is now almost exclusively devoted

to the production of tweeds. The Galashiels manufacturera

have long been united in a corporation called by their name,-

which was instituted in 1777, and of which the minutes
during the whole intervening period are still preserved. In

addition to its woollen trade Galashiels has also a large

skinnery, capable of manufacturing into leather 35,000 skins

per week. In recent years the external aspect of the town
has been very much improved by the erection of several

handsome public buildings, and the introduction of a better

style of architecture for shops and dwelling-houses. It was
made a parliamentary burgh in 1868, and unites with

Hawick and Selkirk in returning a member to parliament.

Municipally, it is governed by a provost, four bailies, and
ten councillors. In 1876 an Act was passed for the exten-

sion of the burgh and the introduction (since effected) of s

water supply. As significant of the rapid growth ot

Galashiels it may be mentioned that, while in 1851 the

population was only 5921, in 1871 it was 9678, and that

of the extended burgh is now estimated to be nearly

15,000; while the annual assessable rental, which in 18fi4

was £21,000, is now £49,000.

GALATIA, afterwards called also Gallo-Grxcia, in

ancient geography, an inland division of Asia Minor,

bounded on the N. by Bithynia and Paphlagonia, E. by
Pontus, S. by Cappadocia and Lycg,onia, W. by Phrygia.

These boundaries, however, varied at different periods in the

history of Galatia. The river Halys flowed in a northerly

direction through the centre of the province, the eastern half

of which was watered by tributaries of that stream, while

the Sangarius and its aflluents traversed the western half

Galatia originally'formed a part of the extensive province

of Phrygia ; Sfter its separation it was occupied by three

Gallic tribes, who still continued distinct in the time of

Strabo—the Trocnii, who dwelt in the east, the Tectosages

in the centre, and the Tolistobogii in the west Each of

these tribes was subdivided into four parts, aad these were

ruled over each by a tetrarch of its own. The power of

the tetrarchs was limited by a senate -oi 300, before which
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also all capital cases were tried. Slinor offences came
under the cogni7ance of tbe tetrarchs and special judges

appointed by them. Tbe three tribes all spoke the same
tongue ; and though in course of time they became

Hellenized, their original language was still in use among
them as late as the time of Jerome.

The physical characters of Galatia are in great measure

similar to those of the adjoining provinces of Phrygia and

Lycaonia, the whole region being an elevated plateau or

table-land, no part of wliich is less than 2000 feet above the

sea, while the greater part exceeds 3000 feet in elevation.

The southern portion, towards Lycionia, is the most level,

and is an almost perfect plain, passing gradually into the

expanse of salt desert which occupies the frontier lands of

the two provinces. The rest of the country consists for

the most part of vast undulating downs, affording excellent

pasture for sheep and goats, and capable of producing good

crops of corn, though at present in great part uncultivated,

and almost wholly devoid of wood. Towards the frontiers

of Bithynia it becomes more broken, and is intersected by

numerous valleys, as well as by several detached ranges ot

liills, none of them, however, attaining to any considerable

height or importance. The lofty range of the Ala-dagh

(6000-7000 feet), though frequently termed the Galatian

Olympus, is not properly included within the limits of the

province, but forms in part the natural boundary which

separates it from Bithyuia. From its elevated position, the

climate of Galatia is naturally one of considerable extremes

of heat and cold ; and while the summers are burning hot,

the winters at Angora are more severe than at Paris, and

the snow often lies on the ground for a month together.

The only towns of importance in Galatia were Tavium,

the capital of the Trocmi, a small town which speedily fell

into decay ; Ancyra, the capital of the Tectosages, which

under the Romans became the capital of the counti-y, and
has ever since retained its importance as one of the principal

cities of Asia Ninor (see Angoea) ; ami Pessinus, the chief

town of the Tolistobogii, where a splendid temple was conse-

crated to Agd'stis, the mother of the gods, the divinity who
was worshipped at Rome under the title of Rhea or Cybele.

Galatia took its name from a body of Gauls wlio invaded Asia

Minor about the year 277 B.C. They had formed part of the army
which invaded Greece under Brennus, but having quarrelled with
that commander, had left his standard, and marching into Thrace
tinder generals of their own choice, advanced to Byzantium, whence
they were invited by Nicomedes, king of Bithynia, to cross into

Asia, and help him in his struggle against his brother Zipstes.

After performing the required services, they turned their arms
against their employer, and ravaged the western half of Asia Minor.
Their success allured other hordes of their countrymen, who readily

took service with the Asiatic kings in their wars against each other.

No Oriental prince was fonnd able to check them, until Attains,

king of Pergamus, defeated them in a great battle, 239 B.C., and
compelled tliem to settle in that part of the country which after

them was called Galatia. They still remained independent, how-
ever, and proved a formidable foe to the Romans in their wars with
Antiochus. It was found necessary to direct a special army against
them, under Cn. Manlius, and the result of the campaign (189 B.C.)

was their complete subjugation to the power of Rome. Galatia was
not at this time reduced to a Roman province, but the Gauls wore
EtiU allowed to retain their own government under their tetrarchs.

This system, however, gradually gave way, and the whole country
passed under the authority of one ruler. The first of these sole

tetrarchs was Deiotarus, a contemporary of Cicero and Caesar, who,
in return for the assistance which he gave the Romans in their ware
against Mithridates, was rewarded with a part of Pontus and Armenia
Minor, and was styled king by the senate. It w.ts afterwards
united with Lycaonia, Isauria, and several adjoining districts, under
a king named Amyntas, at whose death, in 25 B. c. , Galatia became
a Roman province. Theodosius the Great subdivided it for pur-
poses of government into Galatia Prima, of which Ancvra was the
capital, and Galatia Secunda, with Pessinus for its chie^ town.
The antiquities of Galatia have in recent times been made the

subject of special investigation by a French commission composed of

MM. Pcrrot, GuiUaume, and Delbet, and the result of their labours
published in 2 vols, fol., Paris, 1872 ; but with the exception of
those of Angora, they are not of much general interest.

GALATIANS, Epistle to the. Origin.—Although
" Galatia," as a united kingdom under Am3-ntas, included

Pisidia, as well as portions of Lycaonia and Pamphylia, and
when constituted a Roman province was further enlarged so

that itextendedfromTaurusto theEuxine (PtoL,v. 1), it may
with safety be taken for granted that the name is never used
in the New Testament except in its older colloquial sense as

equivalent to " Gallogrsecia " or "Eastern Gaul " (raXXia ij

iwa, Appian, De Bell. Civ., ii 49), the country of those Galli

(FA-^Tcs, ToKarai, KcXrai) whose migrations and final terri-

torial limits have already been indicated in the pre/:eding

article.' On this assumption, the history of the formation
of the Christian " churches of Galatia" is very obscure. It

is obvious enough, from the epistle itself, that they had been
planted by Paul ; but when, or under what circumstances,

we are nowhere explicitly informed. In the Acts of the

Apostles we road that, accompanied by Silas, he set out on
what is generaUy known as his second missionary journey
soon after the council of Jerusalem, which may be dated
approximately as having occurred about the year 52 a.d.^

After having traversed " Syria " and " Cilicia," strengthen-

ing the churches, they "passed through Phrygia and the

region of Galatia [ttjv TaXaniajv yfwpav), being forbidden

of the Holy Ghost to preach the word in Asia ; and after

they were come to Mysia, they assayed to go into Bithynia,

but the Spirit of Jesus suffered them not."^ The language
here emjiloyed, even if, as Wie^sler argues, it implies that

preaching was engaged in, can hardly be said to suggest of

itself that churches had been formed on the route, but
rather appears to hint at a forced and rapid marcli.

Acts xviil 23, however, indicates that "disciples" at

least had been made, and it is well known that in the

narrative of the Acts many important passages in the

eventful public life of the apostle have been passed with

even less explicit allusion. Combining then the meagre
facts which that narrative in this instance affords with

inferences derived from incidental expressions made use of

in the epistle itself, we conjecture the apostle to have been
detained by ill-health (see Gah iv. 13, "because of bodily

weakness"), probably in the western district of Galatia

(that of the Tolistobogii), though not at the capital PessiniE!

itself, but nearer the borders of Asia and Mysia ; and there,

in the Trpocrcvxai or synagogues, to have addressed his

message to Jews,'* proselytes, and as many of the native

^ See Strabo, xii. p. 566 (where the wonls are t^p vvt^ TaXar'av

(fol TaWoypmKlap Keyofiiinii'); and compare Pliny (ff. Jf., v. 25),

who continues to distinguish Lycaonia from Galatia. The later

historian Memnon also incidentally mentions that the Galatae had
taken possession of tV *'^*' raAarfaj' Ka\ov^4vriv. Renan {Saint

Pauly p. 48) and, latterly, Hausrath {NTliche ZeitgeschichU^ ii.

258), however, uphold the theory that Paul when he uses the word
Galatia intends the Roman province, and that by the Galatians we ai-e

to imderstand chiefly the Christians of Antiocb, Iconium, Derbe,

.

and Lystra. Their arguments are dra^vn from the ordinaiy usus

loquentli of Paul (by Asia, Macedonia, Achaia he invariably means tbe

provinces be.aring these names); from the analogy of 1 Pet. L 1, where

all the districts mentioned happen to he " provinces" ; from such con-

siderations as the inaccessibility of Galatia proper; from inferences

based on Acts xviii. 23, Gah ii. 5, and other texts ; and from the

admittedly perplexing fact that imless the churches of Derbe, Lystra,

&c., be regarded as Galatian, we are left in ignorance of the names,

localities, and histories of the churches addressed. But, as has been

seen, the ancient usus loqueiidi appease on the wh61e to have dis-

regarded the Roman division of provinces in this case at least ; more-

over, Iconium was never a part of the Roman Galatia; and in any

case there would have been an inappropriateness in addressing

Lycaonians and Pisidians by a title so rich in ethnological and

historical snggBstion as that of " Galatians " is.

" The full consideration of the chronology of this period of sacred

history must be postpoaed to the article PAn..
' So Acts xvi. 6, 7, according to ttie oldest texts. See Lachmann,

Tischendorf, Tregelles.

For the fact of the prevalence of Jews in Galatia reference may be

mad', to the Monumentum Ancyianum (Joseph.. Ant., xn. 6. 2; i^.

xii. 3, 4); compare 1 Pet. i. 1.
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pagan population as could be iiuUiced to hear. Tim
Galatiana, althouj^h iu tUfiir intercoiu-se witji one auother

they, Btill continued ,to make use of thuir ancicut dialect,

were- quite able to understand tlio then almost universally

diffused Greek;'- and some of them, both Jews and
Gentiles," almost immediately began to reci.'ive Paul's

doctrine with favour and even with enthusiasm (Gal. iv.

14). How long this visit continued we are not told; but

most of the chronological evidence goes to show that it

cannot have lasted more than six months, and that it pro-

bably came to an end within a much sho)ter interval.

Eesuming the journey by Mysia and the Troad, Paul and
Lis companion preceded to " Macedonia " aud " Achaia,"

spendiag in the latter province at least eighteen mouths, and
, -finding no oppottunity of revisiting Galatia for a space of

at least three years. During this interval several causes

must have beea quietly but constantly working with a

tendency to alienate the Galatiau converts from the new
"gospel of the uncircumcision" (ci'a-y-ye'Aioi' rijs uKpo/Juo-Tias,

iL 7), and induee them to that conformity with certain

parts of Jewish ceremonial which was even at that time
described by the word " Judaizing" {lovSailtLir, Gal. ii. 14).

Even among tho^e whose leanings were towards the spiritual

religion of the Old Testament, Jewish habits of thuiking
and feeling could never fail to assert themselves with con-

siderable strength; and there-were also elements peculiar to

the old pagan religion of the district which were fitted to pre-

dispose even the heathen miud towards that cePemonialism
and " making a fair show in the flesh " (tuTrpocrMTrijo-at cV

a-apKi) which the apostle deprecated.^ How or when these
tendencies had first begun to manifest themselves iu the
way of deliberate rebellion against the teachings which Paul
had left behind him, can only be a matter of pure conjec-

ture ;; but it would appear that,'even if the revolt had been
originated by Palestinian Jews, it had at least been fomented
by other agitators who were Gentiles by birth (v. 12; vi.

13) ; nor dote it seem improbable that they had begun their
work very soon after the tinie of the apostle's first visit.

The second visit, mentioned in Acts xviii. 23, which must
have taken .place about 55 A.D., and have occupied very
little time, appears to have been on the whole a pleasant
one ; the apostle was still received with due respect (iv.

12, 18), and may well have left Galatia with the impression
that the disciples had been "strengthened" by him, and
that they " were running well " (v. 7)." But shortly after
his departure tidings reached him that, though the inlluence
of the Judafzers had for the time been neutralized by
his presenc3,'it had bcguu to reassert itself with greater
force than ever almost immediately after he had gone, and
that his disciples had been so "bewitched" that, after
/'having begun iu the spirit," they were now endeavouring
to be "made perfect by the flesh." He also learned that
the reactionary doctriucs had been supported by a suggestion
that ha himself was no teacher of independent authority,
but merely a subordinate, and that a treacherous oue, of the
original apostles and pillars of' the church, whose " gospel "

was emphatically "of the circumcision.". Immediately on
receipt of rtiis intelligeueB, he wrote the present epistle.

'"

Conlenis.—U consists of three parts, iu which the
personal, the doctrinal, and the prajctical elements respect-

' SeeJerome's otlea-rimiiid Prol. in Epist. Oal, '.'^Galatos, cxce'plo
«ermone Gt-ieco quoi omnis oriens loquitur, pi-opviam lingiiam eaiidc-rii
kabere quam Treviro3."*"Pliilologist3 have hardly any doulit "at tlie
essentially Celtic character of this dialect; though piany Germ.in
Ihoologiana still maintain it to have been Teutonic. See Lightfgot
{GaUitians)-- \nA Grimm in tho Studicn u. Kriliken for 1876..-"

^

- * Tliat tliere ^ero any Jews among Paul's converts here hiCt SWrne-
Mtnes been doubted, but unreasonably. See Gal, iii. 23 25- iv. 3.
Jt seems probable, however, that the Geutilcs were in.tho majority. ..'

' Galatia, and particularly Pessinus, -was famed for iU worship of
Cybels.

, Sto Livy, xnx\id. 18; Strabo, lii. p, 667.

ivcly predominate. (1.) After an expression of surprise
at the, instability di.«played^by his Galatian converts, the
author proceeds to establish the diviucncss of, his mcs.sa^d
by an historical proof of the wholly divine character of his
commission to bo its qiessonger. Ho urges that he hud
received his apostleship directly from 0od ; and that, far

from proceeding from men, it had been tardily, and so far

reluctantly, acknowlcdged.Dy them only after it had become
atl altogether patent aud uudcuiablo fact. His first visit

to Jerusalem had been three years after his conversion. If

it had not resulted in his recognition as on a footing of

equality with the apostles, it at least had not led to his

taking anjuposition of subordination ; while on his .';ecou4

visit to Jerusalem he had met the apostles and deliberated

with them on terms of undisputed parity. On the third oc-

casioii of his coming iuto contact with an apostolic person
so distinguished as Peter, he had openly withstood him and
vanquished him in argument, thereby even establishing

a superiority. (2.) fie- proceeds to state and defend the

doctrine of justification by faith in the crucifiod Christ.

After alluding to it as a truth already cst.ablished iu their

Christian consciousness (iii. 1-5), he proceeds to show that

the same* truth had beeu embedded in the whole Old
Testament revelation, aud was capable of being deduced
from the entire -efiurse of the past history of tho church.

The religion of Abraham had been ,a religion of faith, and
his justification had not been a justification by works (iii.

G-18). The law which came later is misunderstood if it

be regarded as superseding the promise wjiich had been
the foundation of the religion of the patriarch. Its relatipn

to the promise was manifestly of a subordinate and tem-
porary kind. To regard it as having been otherwise would
be as absurd as to suppose that a Hagar aud an Ishmacl

could ever have taken that place in the funily which
belonged of inalienable right to Sarah aiid ,t5 Isaa»(iii.

19—iv. 31). (3.) He exhorts to a continuance in the life

of faith which is also the life of freedom, and .Warns against

any relapse under the yoke of Judaism (v. 1-12). He
explains that Christian freedom is a freedom conditioned

by morality (v. 13—vi. 10), and concludes wijllla recapitula-

tion and the benediction.

Genuineness, Date, aud Place.—Th6~genuin'eness of this

epistle has never been disputed. The eisteroal .".vidence is

remark'ably clear and continuous, while the internal has

^.een such as to satisfy even the most negative school of

ffibdern criticism.* Its autographic character; also, is

inferred by many, including-^fiilgenfeld, Holzmann, and
other moderns, ,from the expression used in vi. 1 1 ; but it

is at least possible that the word lypaipa may refer only to

vi. 11-18. The question as to its date has given occasion

for considerable diversity of opirjion. It has been seen that

the apostle wrote immediately-'after he had heard of the

change that hiad come over the Galatiau churches, atfd

that Uiis change occurred " soon " (Ta;(€'u),s) after his second

visit; These facts favour a date not much later than 55

A.D. ^Furfcjier, a cAnparison of the epi-stle to the Galatiana

with those to the Ivomans and Coriathians results, on the

whole, in favour of the opinion that it was the earliest of

the four, or at all events not much later than the latest, irt

other words, not later than 59 A.D.--^ It is prqbably idle to

attempt to fix the date much more precisely,
j^.
The reference

ill 1 Cor. xvi. 1, which may mean either that friendly rela-

tions with tho Galatians had been until then uninterrupted,

or that they had been already restored, have determined tlie

critics, according to. the interpretation adopted, in placiiiw

it cither early iu the Ephesiah sojourn or late iu ftm

Corinthian. "The majority of the moderns is in fa\^juf-ot

the former date (55-57 A^O.), but the latter still cofitmues

* llic only disaentinj; voice lias beeu that of Bouer (1851).
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to find supporters. Reference has already been made to the

theory of Eenan.and Hauarath, which leads t]jem to assign

this epistle to the period of the second missionary journey.

Apart from the considerations which have been indicated in

8 preceding note, this view is open to the objection that it

raises new and gratuitou3 difficulties in connexion with the

history and chronology of the Acts ; it has accordingly

met with comparatively little acceptance. According to

soma older writers, such as Michaelis, Koppe, Borger, the

supposed absence of any reference to the council of Jeru-

salem implies a very early date ; English readers, on the

Other hand, are familiar with the statement derived from
some of the later Greek MSS., and supported by the Syriac

and Arabic versions, as well as by the weighty authority of

Eusebius, Jerome, and Theodorot, that the epistle was
" written from Rome." This view has been advocated in

modern times also by C. Schrader; but the general verdict

will probably continue to be, as it has for some time been,

adverse to a theory which would group this among the

letters of the captivity rather than among those of an
earlier period.

On the relation of Galatians to the book of the Acts of

the Apostles, see vol. i. pp. 124, 125.

Literature.—^OT an interesting and detailed account of the
patristic commentaries on this epistle reference mAy be made to an
excursus by Bishop Lightfoot (Saint Paul's Epistle to l/ie Galatians,

1865, 2d ed. 1874). Those belonging to the Reformation period
are sufficiently well known, particularly Luther's, Calvin's, and
Beza's. Of modem English commentaries the most exhaustive ia

that of Dr Lightfoot, already referred to ; but those of EUicott
(1854), Jowett (1855), and AJford (1857) are also of great value.

jn Germany one of the latest is that of Wieseler (Commentar liber

den Galatcrbrief, 1859); and among those who preceded him in this

field, Winer (Pauli ad Qalatns Epistola lat versa et perpetua anno-
latione illustrala, 1829, 4th ed. 1859), TJsteri {Comm. ii. d. Galater-

brief, 1833), Riickert (1833), Olshausen (1840), Da Wette (1845,
8d ed. 1864), Meyer (1851, 5th ed. 1870), Hilgenfeld (1852), and
Ewald {Die Sendschreiben dcs Aposteh Paulus itbersHzt und erkldrt,

1867) are all worthy of particular mention. Windischmann's
Commentar (1843) is an able and learned exposition from the
Roman Catholic point of view. See also Holsten (Inhalt u. Gedan-
kengang del Br. a. d. Galater, 1859), Hofmann {Die heilige Schri/t
Neuen Testaments zusamtnenhangend ausgclcgt, 1863), Brandes (D.
Ap. P. Sendschreiben a. d. Galater, 1869), Sanday (vol. ii of Com-
mentary ed. by Bp. EUicott), and Venn (On the Epistle to the Gala-
tians, 1878). Much help in the interpretation of the epistle is

to be derived from the various works on the apostle Paul and the
apostolic period of church history ; also from those on New Testa-
ment Introduction, such as Hilgenfeld's (Einl., 1875) and Bleek's
{Einl., 1875). (J. S. BL.)

GAIiATDfA, a town of Italy, in the province and
circondario of Lecce, on the road from Otranto to Taranto.

It still preserves its ancient walls and towers, and possesses

an interesting Franciscan church and monastery (St
Catharine's), founded in the 14th century by Raimondo
Orsini del Balzo, prince of Taranto. The frescos with
which the church is richly decorated are of no small his-

torical value. For a long time the inhabitants were attached

to the Greek Church. In 1871 they numbered 7873.
GALATZ, or Galacz, a town and port of Roumania,

principality of Moldavia, chief town of the district of

Covurlin, on the left bank of the Danube (there 2000 feet

wide), between the mouths of the Pruth and Sereth, about
85 miles from the Sulina mouth of the Danube, and 130
miles N.E. of Bucharest, with which it is connected by
rail, lat. 45° 26' 12" N., long. 28° 3' E. Galatz is said to

have got its name from a colony of the same Galatians who
invaded Asia llinor in 278 B.C., though this seems doubt-

ful The town stands on a level plateau, and consists

of two portions, an old and a new. The former, which
is nearest to the river, is irregularly and badly built, with
crooked streets paved with wood, some of them being
regular sewers. This part of the town is liable to be flooded,

and, as in the greater part of Roumania, the sanitary con-

ditions are bad. The new town, which has rapidly extended

during the past few years, is built on the rising ground
towards the north-west It is partly paved, is much more
open and comfortable than the old town, and contains most
of the public buildings, consulates, ic. Galatz is now
to a considerable extent lighted with gas, and some time

ago a regular system of water-works was commenced to

supply the town with purified and filtered water. There

are several Roman Catholic and Greek churches, educa-

tional institutions, a hospital, a quarantine building, (tc

In the church of St Mary is the tomb of JIazeppa,

said, however, to have been rifled of its contents by the

Russians. Galatz is the seat of the international com-

mission instituted by the treaty of Paris, 1856, to insure

the free navigation of the mouths of the Danube ; and
by the treaty of Berlin, 1878, Roumania is to be repre-

sented on this commission, which exercises its duties

as far as Galatz independently of all territorial rights.

Galatz has been a favourite place for crossing the Danube
with military expeditions since the time of the Roman
emperors, though during the war of 1877-78 the Russians

did not adopt it except for parties of reconnaissance.

There are very few striijtly Roumanian industries carried

on at Galatz. There are several flour-mills, saw-mOls, and
breweries, extensive cooperage works, and soap and candle

manufactories to a small extent ; light wines are also mada
Galatz is an important free port, and shares with Ibraila

most of the trade of the lower Danube. The navigation of

the Sulina mouth of the river has so improved that steamers

of 850 tons can sail up to Galatz. There are French,

Austrian, Russian, and British steamboat companies that

carry on a regular trade with Galatz, and attempts have

been made by the municipality to construct solid stono

wharfs. For the traffic generally much inconvenience is

felt from want of adequate quay and warehouse accommoda-
tion ; but now that Roumania is an independent state, im-

provements may be made in tliis and other directions. A
considerable proportion of ships unload at Sulina and send

their cargoes up to Galatz in lighters. The river is gene-

rally frozen over for a few weeks during winter.

The staple article of export from Galatz is grain of various kinds,

of which large quantities are grown in all the districts situated on
the Danube. In 1876 281 sailing ships, 157 steamers, and 873
lighters, of an aggregate tonnage of 258,391 tons, cleared from the

port of Galatz. . The Ughters had a total of 102,564 tons, while

of the remainder 13 sailing ships and 70 steamers of 49,779 tons

were British. In the same year the principal articles of export

were—wheat, 313,678 qrs. ; maize, 423,775 qrs. ; bariey, 160,443

qrs.; oats, 421,457 qrs.; rye, 167,840 qrs.; flour, 391,667 cwt.;

fir planks, 766, 869 ; besides considerable quantities of linseed, rape

seed, beans, and small quantities of millet, wool, hides, cheese, and
dried prunes. Of wheat 8000 qrs. went to Britain and 19,549 to

Holland; maize, 71,500 qrs. to Britain, 21,000 to Malta; rye,

58,485 qrs. to Holland; bariey, 37,347 qrs. to Britain. The total

value of exports from Galatz in 1876 was £1,215,621, being a con-

siderable increase over 1875. There does not seem to be any retpm
of exports by rail, though Galatz is now connected with the general

European railway system. The imports for 1876 were valued

roughly at £1,760,000, among which manufactured goods figured

at £354,000; sugar, £117,000; coal, £112,000; iron, £80,000;

caviare, £66,000; oil, £65,000; rice, £58,000; cofi'ee, £32,000;

leather, £28,000; sacking, £29,000; soap, £26,000. Galatz is to

cease to be a free port on 13th January 1880, after which import

duties will be imposed. Constant steam communication is main-

tained between Galatz and Constantinople, and regular lines of

steamers sail from London, Liverpool, and Hull. There is a British

consulate at Galatz. The population in 1873 was estimated at

80,000 ; if this is correct, it has more than doubled itself in ten

years ; it was only SOOO in 1835.

GALEA, Seevhts Sulpicius (3 B.C.-69 A.p.), a Roman
emperor. He came of a noble family, being sixth in

direct descent from the great orator of the same name,

though unconnected either by birth or adoption with the

line of the first sis Cassars. He owed his elevation to the

growing power of the praetorians and the discontent of the

provincials, weary of Nero's rule, and beginning to assert
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their independence. As Tacitus justly remarks, the deatn

of Nero divulged that secret of the empire, that emperors

could be made elsewhere than at Rome. From the little

we know of his earlier years he appeurs as a young man of

remarkable gifts and even fascination—a strange contrast

to his weak and unlovable old age. His biographer,

Suetonius, relates that both Augustus and Tiberius pro-

phesied to him his future rise. The story is improbable,

though in part borne out by Tacitus, and rests on the

authority of a credulous gossip, who inserts an omen or a

prodigy at every turn of his hero's fortunes'; but it helps to

show, what we learn from other sources, that while st;ll a

youth he was regarded as one who was capable of great

things. He res'.sted the solicitations of the empress

Agrippina, and refused the rich legacy of Livia Augusta.

Rising through the various grades of office to the consulship

in 33 A.D., he acquired a high and well-merited reputation

both as a general and an administrator in the provinces of

Gaul, of Africa, and of Spain, which he successively held.

For the first half of Nero's reign he lived in retirement, till,

in 61, the emperor bestowed on him the province of

Hispania Tarraconeusis.

The first years of his rule were marked by rigorous dis-

cipline and stript justice, which sometimes degenerated into

crueltj'. We are told how he nailed the hand of a cheating

money-changer to his bench, and how, when a guardian

who had murdered his ward appealed to his Roman citizen-

ship, he allowed him the honour of a higher gallows. It is

true that during the later period of his administration he
was indolent and apathetic, whether it was that he sought
to elude the jealousy of Nero, or, as is more probable,

felt the growing infirmities of age. Yet his career, taken

as a whole, shows the justice of the common judgment, as

reported by Tacitus, that all would have pronounced him fit

for empire had he not been emperor indeed. In the spring

of 68 Galba was holding an assembly at New Carthage
when the news reached hira of the insurrection in Gaul. The
appeal of Vindex urging him to assume the championship
of the oppressed human race placed Qalba in an awkward
dilemma, and his decision was prompted not so much by
ambition as by fear of Nero, whom he knew to be plotting

his death. The fall and suicide of Vindes renewed his

hesitation, when the news that Nymphidius Sabiuus, the
prefect of the prs^torians, had declared in his favour, and
by large promises in his name carried the troops with him,
revived his spirits. Before, he had only dared to call him-
self the minister of the senate and Roman people ; he now
assumed the title of Ccesar, and marched straight for Rome.

At first he was welcomed by the senate and the party of

order, but he was never popular with the soldiers or the
people, and he soon forfeited the regard even of his few sup-
porters. He was ruined by his virtues no less than by
his vices. To the pr^torians who claimed their promised
largess he replied that he chose his soldiers and would
not buy them. The mob was disgusted at the moroseness
and niggardliness of a prince who hated all display, and
rewarded a popular singer with- a paltry present of five

denarii. But the respectable classes had graver causes of
discontent. They soon found that the government wac
wholly in the hands of three favourites—two of them
officers, and one a freed man who had followed Galba from
Spain. Thus the worst abuses of the last reign were revived,
without any of its brilliance and gaiety.

Galba was first made aware of the general discontent by
an outbreak among the legions of Germany. He sought to

avert the rising storm by an act which, if better timed and
performed in a more popular way, might have saved him.
He adopted as his coadjutor and successor Piso Fru^i
Licinianus, a man in every way worthy of the honour. The
speech in which he announced to Piso his election haa a

genuine ring, and convinces us that his choice was wise and
patriotic ; but by the populace it was attributed solely to

fear, and the praetorians were indignant at it because un-

accompanied with the usual donative. When the elements
of a revolution are all in train a leader is not far,to seek.

Salvius Otho, a disappointed candidate for the office of Piso,

entered into communication with the discontented proe-

tarians, and was by them adopted as their emperor. Two
soldiers from the ranks undertook to transfer the empire of

Rome, and actually transferred it. Galba, on his way to

meet the rebels, was met by a troop of cavalry and
butchered near the Lacus Curtius. A common slave severed

the bald head from the body, and thrusting it inside his

toga presented the bloody offering to Otho. Thus perished,

unwept and unpitied, a man who, had he died a proconsul

instead of an emperor, woula have left as fair a fame as any
Roman of the first century.

GALBANUM (Hebrew, CheWenah; Greek, xa^ySayi;), a

gum-resin, believed to be the product of Ferula galhanijliia

,

Boiss. et. Buhse, and F. rubricaulis, Boiss., indigenous to

Persia, and perhaps also of other umbelliferous plants.

From the stems of these it is said to exude as a milk-white

juice, which is rendered yellow by exposure to light and air.

It occurs usually in hard or soft, irregular, more or less

translucent and shining lumps, composed of agglutinated

drops or tears, or occasionally in separate tears, and is of

a light-brown, yellowish, or greenish-yeUow colour, and haa

a disagreeable bitter taste, a peculiar, somewhat musky
odour, and a specific gravity of 1'212. Exposed to cold, it

becomes brittle, and may be reduced to powder (Fereira).

To separate the vegetable and other impurities commonly
present in it, galbanum is melted at 100° C., and strained.

On analysis 100 parts yield aoouc 05 of lesin soluble in

ether and alkaline liquids, 20 to 25 of gum, and about 7 of

volatile oil. The last furnishes a colourless crystallizable

substance, itmhelliferone, CgHuOj, which may be recognized

by its formation of a blue colour with ammonia, destroyed

by acids. Galbanum oil has been shown by J. Kachler

(see Journ. Chem. Soc, xxiv., 187i,' p. 258) to contain a
colourless limpid oil, boiling at 160° to 165° C., and ablue
oil, of boiling point 2-iO° to 250° C, varying in quantity with

the temperature of distillation, which is isomeric with oil

of turpentine, and identical with the oil of Matricaria

Chamomilla, L. Galbanum is one of the oldest of drugs.

In Exodus XXX. 3-i it is mentioned as a sweet spice,

to be used in the making of a perfume for the taber-

nacle. Hippocrates employed it in medicine, and Pliny

(N'at. Hist., xxiv. 13) ascribes to it extraordinary curative

powers, concluding his account of it with the assertion that

"the very touch of it mixed with oil of spondylium is

sufficient to kill a serpent." By Arabian and Persian

authors it was termed barzud, the plants producing it being

known as kinneh and nafeel (Royle, Man. of Mat. Med.).

Avicenna extols the drug for its emmeuagogue, diuretic, and

various other virtues, and as an antidote " for all poisons."

In Chinese writings galbanum, 0-yu, is not met with as

a distinct drug (F. Porter Smith). It is now administered

for its antispasmodic, expectorant, and stimulant properties.

As an antispasmodic it is considered, inferior to asafoetida,

but superior to ammoniacum, which, however, is more effi-

cacious as an expectorant in asthma. Galbanum (German,

MuUerharz) has been supposed to have a stimulating efi'ect

upon the uterus, and has been given, combined with salts

of iron, in amenorrhea', and also is recommended in hysteria

and neuralgia accompanied by uterine affections. It is an
ingredient in the pilula asafcetidce composita of pharmacy,

and in a plaster, emplasirum galbani, which h.vs been found

serviceable in cases of indolent tumours and chronic arthritic

swellings. Galbanum is imported to some extent from the

Levant, but chiefly from India, through Bombay.
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See Waring, Manual of Practical Therapeutics, Sded., 1871, p.

811; Fliickiger and Hanbury, Pharmacographia, p. 285, 1874;

Bentley and Trimen, Medicinal Plants, No. 128.

GALE, THEopHaus (1628-1678), a distiuguklied

divine, was born in 1628 at King's Teignmouth, in Devon-

shire, of which place his father was vicar. In 1617 he was

entered at Magdalen College, Oxford, where ho took his

B.A. degree in 1649, and M.A. in 1652. In 1650 he was

made fellow and tutor of his college. He remained five

years at O.'dord, discharging actively the duties of tutor,

and was then appointed to a church at Winchester, After

the restoration he refused to submit to the Act of Unifor-

mity, and was ejected from his parish. In 1662 he accepted

the post of tutor to the sons of Lord Wharton, whom he

accompanied to the college of Caen, in Normandy. He re-

turned to England in 1 665, and spent some years in literary

work. The latter portion of his life he passed in London
as assistant to the Kev. John Rowe, a dissenting minister,

who had charge of an important church in Holborn. Gale

succeeded Rowe in 1677, and died in the following year.

His principal work, The Cuurt of the Gentiles, wliich appeared in

parts in 1669, 1671, and 1676, is a strange storeliouse of miscellaneous

philosophical learning. It resembles the Intellectual System of

CuJworth, though very inferior to that work both in general con-

struction and in fundamental idea. Gale's endeavour is to prove

that the whole philosophy of the Gentiles is a distorted or mangled
reproduction of Biblical truths. Just as Cudworth referred the

Deraocritean doctrine of atoms to Moses as the original author, so

Galo tries to show that the various systems of Greek thought may
be traced back to Biblical sources. Like most of the learned works
of the 17th century, the Court of the Gentiles \s chaotic and unsys-

tematic, while its erudition is rendered almost valueless by the

complete absence of any critical discrimination. The other writings

of Gale are^

—

The Idea of Jansenism, 1669 ; Theophilus, or a Dis-

course of the Saint's Amity with God in Christ, 1671 ; Anatomy of
Infidelity, 1672 ; Idea Thcolorjice, 1673 ; Philosophia Gcneralis, 1676.

GALE, Thomas (1636-1702), an eminent classical

scholar, was born at Scrnton, Yorkshire, in 1336. He was
educated at Westminster School and at Trinity College,

Cambridge, of which he became a fellow. In 1666 he

was appointed regius professor of Greek, in 1672 head-

master of St Paul's School, in 1676 a fellow of the Royal

Society, and also prebendary of St Paul's, and in 1697 dean

of York. He died at York in 1702. Gale published a

collection of Opuscula HIt/ihologica, Ethica, et Physica, and

editions of several Greek and Latin authors, but his fame
rests chiefly on his collection of old works bearing on early

English history, entitled Huiorice Anglicance Scriptores and
Historice Briiannicee, Saxonicee, Anylo-Danicm, Scriptores

XV. He is the author of the inscription on the London
Monument in which the Enmaii Catholics aro accused of

having originated the great fire.

GALEN", Christoph Bernhard van (1600-1C78),
prince-bishop of Miinster, was descended from a noble

family in AVestphalia, and was born 15th October 1600.

After attending the Jesuit college at Miinster, and the

universities of Cologne, Mainz, Louvain, and Bordeaux, he
was engaged in several diplomatic missions. Subssq^uently

he became colonel in the army of the elector Ferdinand of

Bavaria, and took part in campaigns against the French and
Swiss. On the death of Ferdinand he was chosen prince-

bishop of Miinster, but scarcely had he succeeded in restor-

ing the internal prosperity of his territories, and freeing

tlicm from foreign invaders, when an insurrection arose in

the city which he was unable completely to subdue till 1661.
In 1664 he was chosen, along with the margrave Frederick
of Baden, joint" administrator of military^affaixa.of the
Rhenish alliance in its war against tte Turks. After the
peace that followed the victory of St Gotibuid, hp concluded
an alliance with Charles II. of England against the >J ether-

lands; but through the intervention of Lonis XIV. an
arrangement was made in 1666 by v.hich the king of the

Netherlands vacated all the territories of Galen, with

the exception of the town of Borkelo. In 1G72, in con-

junction with France, Galen renewed hostilities against

the Netherlands, but in the same year suffered a severe

defeat at Coevorden, and although, along vrith the French

general Turenne, he afterwards obtained several successes,

he concluded a peace in 1674, by which he resigned all the

advantages he had gained. In the following year he

entered into an alliance with the king of Denmark and the

elector of Brandenburg against Charles XI. of Sweden,

and in 1676 captured Stade, the capital of the duchy of

Bremen, after which he took possession of that duchy and
of several places in the duchy of Verden. Subsequently he

became involved in a war with East Friesland, and only

consented to evacuate that territory on payment of a large

sum of money. He died at Ahaus, 19th September 1678.

The Vie de Christophe Bernard de Galen, &vequc de Miinster, was
published at Eouen in 1679 ; J. Ab. Alpen's De vita et rebus gcstis

Ch. Pern, de Galen appeared at Koesfeld in 2 vols, in 1694, an
abridgment of this work at Munster in 1790, and a more extended
abridgment at Ulm in 1804; and Tucking's Gesehiehie des Stifts

Miinster untcr Galen was published at Miinster in 1865.

GALEN, or Galenus, Claudius, called Gallien by
Chaucer and other writers of the Middle Ages, the most

celebrated of ancient medical writers, was born at Pergamus,

in Mysia, about 130 a.d. His father Nicon, from whom
he received his early education, is described as remarkable

both for excellence of natural disposition, and for mental

culture ; his mother, on the other hand, appears to have

been a second Xanthippe. In 14G Galen commenced the

study of medicine, and in about his twentieth year he left

Pergamus for Smyrna, in order to place himself under the

instruction of the anatomist and physician Pelops, and of

the 'peripatetic philosopher Albinus. He subsequently

visited other cities, and in 158 returned from Alexandria

to Pergamus. In 164 he went for the first time to Rome.
There he healed Eudemus, a celebrated peripatetic philo-

sopher, and other persons of distinction ; and ere long, by

his learning and unparalleled success as a physician, earned

for himself the titles of " Paradoxologus," the wonder-

speaker, and " Paradoxopoeus," the wonder-worker, thereby

incurring the jealousy and envy of his fellow-practitioners.

Leaving Rome in 168, he repaired to his native city, whence

he was soon sent for to Aquileia, in Venetia, by the

emperors Lucius Verus and Marcus Aurelius. 'In 170 he

returned to Rome with the latter, who, on departing thence

to conduct the war on the Danube, having with difficulty

been persuaded to dispense with his personal attendance,

appointed him medical guardian of his son Commodus. In

Rome Galen remained for some years, greatly extending his

reputation as a physician, and writing some of his most

important treatises. It would appear that he eventually

betook himself to Pefgamus, after spending some time at

the island of Lemno.s, where he learned the. method of

preparing a certain popular medicine, the " terra lemnia
"

or "sigillata." Whether he ever revisited Rome is un-

certain, as also are the time and place of his death. Ac-

cording to Suidas, lie died at the age of seventy, or in the

year 200, in the reign of Septimius Severus. If, however,

we are to trust the testimony of Abul-faraj, one of his

Arabian biographers, his decease took place i« Sicily, when

he was in his eightieth year. Galen was one of the most

versatile and accomplished writers of his age. He com-

posed, it is said, nearly 500 treatises on various subjects,

including logic, ethics, and grammar. Of the published,

works attributed to him 83 are recognized as genuine, 19

are of doubtful authenticity, 45 are confessedly spurious,

19 are fragments, and 15 are notes on the writings i)f

Hippocrates. , ^
Galen, who in his youth was carefully trained in the

Stoic philosophy, was an unusually, prolific writer on logic.

Of the numerous commentaries and original treatise?, a
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catalogue of which is given in his work De Propriis Libris,

one only has come down to us, the treatise on Fallacies in

dictio'ne (I'epi ru>v Kara T^y Xi^iv <TO(pio-fj.dTu>y). Jlany

points of logical theory, however, are discussed in his

medical and scientific writings. His name is perhaps

best known in the history of logic in connexion with the

fourth syllogistic figure, the first distinct statement of which

was ascribed to him by Averroes. There is no evidence

from Galen's own works that he did make this addition to

tho doctrines of syllogism, and the remarkable passage

quoted by M. Minas from a Greek commentator on the

Analytics, referring the fourth figure to Galen, riearly shows

that the addition did not, as generally supposed, rest on a

new principle, but was merely an amplification or alteration

of the indirect moods of the first figure already noted hy

Theophrastus and the earlier Peripatetics.

In 1844 M. Minoides Minas published a work, avowedly

from a MS. with the superscription Galeiius, entitled

FaXiji'ov Ela-ayuiyri AiakeKTiK-q. Of this work, which con-

tains no direct intimation of a fourth figure, and which in

general exhibits an astonishing mixture of the Aristotelian

and Stoic logic, Prantl speaks with the bitterest contempt.

He shows demopstratively that it cannot be regarded as a

writing of Galen's, and ascribes it to some one or other of

tlie later Greek logicians. A full summary of its contents

win be' found in the 1st voL of the O'cschichte der Loijik

(591^10), and a notice of the logical theories of the true

Galen in the same work, pp. 559-577.

There have been numerous is3ue3of the wliole or parts of G.ilen'a

works, among the editors or illustrators of which may be mentioned

Jo. Bapt. Opizo, N. Leonicenus, L. Fuchs, A. Lacuna, Ant. Musa
Brassavolus, Aug. GadalJinus, Conrad Gesner, Sylvius, Cornarius,

Joannes Montanus, Joannes Cains, Thomas Linacie, Theodore
Goulston, Caspar Hoffman, Rene Chartier, Haller, and KUhn. Of
Latin translations Cbonlant mentions one in the l.^ith and twenty-
two in the following centnry. The Greek text was edited at Venice,

ih 1525,' 5 vols. fol. ; at Basel, in 153S, 5 vols. fol. ; at Paris, with
Latin version by Rene Chattier^ in 16.39, and in 1679, 13 vols, fol.;

and at Leipsic, in 1821-33, by C. G. Kuhn, considered to be the best,

20 vols. 8vo. An epitome in English of the works of Hippocrates
and Galen, by J. R. Coxe, was published at Philadelphia iu 1846.
\ Further details as to the life and an account of the anatomical
knowledge of Galen will be found in the art. An.vtomy, vol. i.

pp. 802-804. See also Rend Chartier's Life, in his edition of

Galen's works; N. F. J. Eloy, Didionnuire Historique dc la
Mldccinc,s. v. " G.alion," torn, i., 1778 ; F. Adams's "Commentary"
in his Medical Works of Paulus jEginda, London and Aberdeen,
1834; J. Kidd, " A Cursory Analysis of the Works of Galen, so far

ts they relate to Anatomy and Physiology," Trans. Provincial ilcd.

aiiH Siirri. Assoc, Vi., 1837, pp. 299-336; C. V. D.aremberg, Ux-
vosiiion des C'mnaissances de Galicn S7ir VAnatomic, la Physiologic,

" l%P^thologie du Sijstime Ncrvcvx (Thfese pour le Doctorat en
«>l?ti.ceine), Paris," ISll ; and J. R. Gasquet, *' The Practical
rteaicine of Galen and his Time," The British and Foreign Medico-
Chirkrgical Jiev., vol. xi., 1867, pp. 472-188.

GALENA, a city of the United States, the capital of Jo
Davie,ss county, Illinois, is situated on the P'ever or Galena
river, 6 miles alwve its junction with the Mi3sis.sippi, and
on the nortliern division of the Illinois Central Railroad,
180 miles AV.N.W. of Chicago. The city winds around
tho bn.se of rocky limestone bluffs, which spring rather
abruptly from the river on both sides, and the streets rise

above one anotlier, and are connected by flights of steps.

It is the commercial depi'it of an extensive and fertile dis-

trict, but owes its prosperity chiefly to the species of lead

from v/hich it takes its name, and the mines of which sur-

round it in all directions, underlying, more or less den.sely,

an area of over 1,500,000 aires. In these mines copper is

also found in combination with the galena. In tho earlier

years the produce of tho mines found its way by water to
St" Louis, but in 1829 the first load, 3000 lb, was conveyed
overland to Chicago. In 184G the yield reached its highest
ootntof 50,000,000 a; in 1852 it was 40,000,000; and
iiri877 only 3,300,000. This diminution is due to the
absence of the expensive ai){.Iiance3 necessary for deep

mining. Meanwhile zinc ore has been discovered, of which
12,000,000 S) were miued in 1877. The lumber piroduce

is also considerable, averaging 7,000,000 feet annually.

The principal buildings are the German-English normal
school, the high school, and the building in which ate

included the custom-house and post-office. Galena has an
iron-foundry, flour-mills, woollen mills, saw and planing

mills, besides furnaces and manufactories for lead, zinc, cop-

per, and furniture. Mining commenced in 1820, and in 1822
the United States began to grant leases of the mineral lands.

The first street was laid out in 1826; village government
was legalised in 1837, and a city charter granted in 1839.

Population in 1850, C004 ; in 18G0, 8196; and in 1870,
70l9, of whom 2473 were foreigners.

GALESBURG, a city of 'the United States, the capital

of Knox county, Illinois, is situated at the junction of the

Bnrlington and Peoria branches of the Chicago, Burling-

ton, and Quincy Railroad, 163 miles W.S.W. of Cliicago,

and is the centre of a farming district of great fertility.

It has several extensive manufactories of agricultural im-

plements, besides carriages and waggons?, and also contains

the machine-shops and car-works of the railroad com-

pany. It is the seat of two colleges, Knox College (Con-

gregational), founded in 1841, and Lombard University

(Universalist), founded in 1852, to both of which female

students are admitted. Population in 1860, 4953; and
in 1870, 10,158, of whom 3136 were foreigners.

GALIAKI, pEnDiNANDO (1728-1787), one of the most
celebrated, if not one of the soundest, political economists

of Italy, was born at Chieti on the 2d of December 1728.

For his early education and opportunities of advancement

in life he was less indebted to his parents than to his

uncle, Monsignor Celesfiuo Galiani. By his care, and at

his expense, Galiani received the best education which Naples

and Rome could then furnish, becoming qualified for an

ecclesiastical career at a time when a clever abb^ might hope

to fill with profit and reputation important offices in the

state as well as in the church. Galiani gave early promise

of distinction as an economist, and even more as a wit. At
the age of twenty-two he had produced two works by which

his name became widely known far beyond the bounds of his

own Naples. His taste for economic studies had been

developed in the society of such men as Genovesi and
Intieri, and prompted the composition of his Truiiato delta

Monela, in which many aspects of the question of exchange

are set forth, always with a special reference to the state of

confusion then presented by the whole monetary system of

the Neapolitan Government. Galiani's fame as a humorist

dated from the appearance of the liaccolla in Morte del Boia,

a work as popular in Italian literary circles during the last

century as the liejected Addresses and Jion Gaultier Ballads

have been in our own. In this volume Galiani parodied

with exquisite felicity, in a series of discourses on the death

of, tlie public hangman, tho style of the most pompous and

pedantic Neapolitan writers of the day. Galiani's political

knowledge and social qualities now pointed him out to the

discriminating eye of Charles III., and his liberal minister

Taiiucci, as one eminently fitted to serve the Government as

a diplomatist in France. He w^s therefore attached in the

character of secretary to the Neapolitan embassy at Paris.

Thither he repaired in 1759, at a time when a change in

the relations between the courts of Paris and Vienna was

about to exercise an influence on the course of the Seven

Years' War, when the diff'erent Bourbon courts were engaged

in a common action against the Jesuits, and when economic

science held a foremost place in the .speculations of {he most

eminent French writers. Galiani is chiefly remembered by
posterity by tho part which he took in these economic dis-

cussions. His Dialogues sur Ics hies, though published after

his return to Naples, produced rn its appearance a great
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impression, and has again and again furnished to future

controversialists arguments more specious than solid against

the liberty of exporting corn. The criticism of Voltaire,

that Galiani's volume united the wisdom of Plato and tlie

wit of Molifere,' will not be accepted as a decisive judgment

on the merits of the treatise ; but it may be viewed as a

tolerably fair test of tlio regard in which it was held by

Galiani's contemporaries. Galiani returned to Naples after

a ten years' residence in Paris, where his reputation as a

wit had long surpassed that of an economist or a state.=man.

Until his death at Naples, on October 30, 1787, he kept up

with his old Parisian friends a correspondence, of which the

tone on his side can only be compared to the wailing and

howling sent forth by Ovid during his banishment to tlie

shores of the Euxine. Absence from Paris was with him

the synonym of social and literary death.

To the common editions of Galiani wliicli arc found in great

Sublic libraries must be added the essay recently publisbcd at

[aples, VAbate Galiani, by Alberto Marghieii, 1S78, and tJie

copious extracts from his correspondence with Tanucci, likewise

published very recently in the new series of Viesscux's L'Archivio

iltorico, Florence, 1878.

GALICIA, in German Galizien, and in Polish Ilalicz, a

crown-land of Austria which comprises the old kingdoms of

Galicia and Lodomeria, the duchies of Auschwitz and Zator,

and the grand-duchy of Cracow. Towards tlie N. and E.

it has an ei^tensive and irregular frontier conterminous

with the . Russian empire ; in. the S.W. it meets the

Hungarian territory along the ridge of the Carpathian

Mountains ; its western borders, which are of small ex-

tent, touch both Austrian and Prussian Silesia ; and in

the S. it is bounded by the province of Bukowina, which
was separated from it in 1849. As its area is 30,290
square miles, or more than 10,000 square miles greater than

that of Bohemia, it is the largest of all the crown-lands of

Austria. The population in 18G9 was 5,418,016, which
showed an increase since 18.')7 of 785,150. Of the whole
2,Ge0,518 were males, and 2,757,498 females. The density

was greatest in the circles of Biala, Tarnow, and Cracow,
and least in the circle of Kadworna. In 187G the total

was 6,000,326.

About a third of the whole area of Galicia is occupied by
tlie Carpathians, and the greater proportion of the remainder
consists of the terraces by which the mountain system
gradually sinks down to the great eastern plains of Russia.

Only a very small district near the Vistula can properly be
described as lowland. The two most prominent summits
of the. Galician Carpatliians are tlio Babia Gora or

Women's Mountain, 5648 feet above the level of the sea,

and the Waxmundska, 7189. Of the famous massif of

the Tatra, hardly a fourth is within the Galician bound-
aries.

By its rivers Galicia belongs partly to the basin of the

Baltic and partly to the basin of the Black Sea. The
Dunajec, the San, and the Prcmsza, tributaries of the

Vistula, are the navigable streams of the western region
;

and tlio Dniester, which is the principal river of the east,

is navigable as far as Czartoria. There are few lakes in the

country except mountain tarns ; but considerable morasses
exist about the Upper Dniester, the Vistula, and the San,
and the ponds or dams in the PoHolian valleys are estimated

to cover an area of 208 square miles. Of the 35 mineral

springs which can be counted in Galicia, the most fre-

quented are Konopowka, south of Tarnopol, and Lubian and
Sklo, west of Lemberg. The last is a good example of the
intermittent class. The Galician climate is exceedingly
severe, the range of temperature being nearly 145°. In

July and August the mean temperature is 66' or 67°

Fahr. ; in March it is 32° or 33°. Winter is long, and the
snowfaU, which oftens begins in the early part of October,

ia very abundant At Cracow the annual precipitation is

about 23 inches, and at Lemberg about 28. Rather more
than 6 per cent, of the surface of Galicia is unproductive.

Forests occupy upwards of 4 million acres, but they are so

badly managed that in some districts straw has to be used

as fuel; 1,550,128 acres are devoted to pasture, 8,486,358
are under tillage, 'and 3,007,024 are under gardens and
meadows. Barley, oats, and rye, are the prevailing cereals

;

but wheat, maize, and legumiuous plants are also cultivated,

and hemp, flax;, tobacco, and -hops are of considerable im-

portance. In 1873 the whole crop of cereals amounted to

9,878,563 bushels; and there were 2,016,326 bushels of

pulse, and 65,581,331 bushels of potatoes. In 1869 the num-
ber of horses in the crown-land was 69.'i,610 ; of asses and
mules, about 2000; of cattle, 2,070,572 ; sheep, 966,763;
goats, 35,825 ; and swine, 734,572. The stocks of bees

were upwards of 257,490, and the yearly produce of honey
and wax is about 18,300 and 7166 cwt. respectively. In

West Galicia there are mines of coal, ironstoue, and zinc

ore ; and in Eastern Galicia a certain quantity of lignite is

obtained. The iron ore is poor, containing only 10 or 11

per cent, of metal ; and in 1873 the out-put did not exceed

108,546 cwt. Salt is procured both from mines and from

salt-springs in sufficient abundance to make it an article of

export to Russia. The great factory at Kalusz for the

making of potash was closed in 1875, the company having

failed ; and the exploitation of the rich petroleum springs

of East Galicia langviishes for lack of capital Cracow is

the centre of the iron manufacture, but it is of compara-

tively small development. Tile works are very numerous
;

stoneware is produced in a few establishments; and the

glass woAs number about 15. In 1874 there were 237

breweries, 598 distilleries, and 3746 mills,—no fewer than

3524 of the mills being driven by water and 172 by wind.

Cigars are manufactured at Monasteryska and Winniki,

Cracow, Jupielnica, and Zablotow. The textile industries

are for the most part very slightly dov.eloped, but t,he linen

trade employs 11,255 looms. Railway traffic is rapidly

increasing. There is a large transit trade down the river

Dniester to Russia by means of light boats built at

Zuravero, Halicz, Marianpol, kc, which are usually broken

up for firewood when they reach Odessa ; and all the

navigable streanis, both north and south, are used for the

transport of wood from the forests. Large quantities of

Galician timber thus find their way to Dantzic, Stettin,

Hamburg, and Berlin. The country is divided into the

eight districts of Lemberg, Zloczow.iTarnopol, Stanislawow,

Sambor, Przemysl, Tarnow, and Cracow, which altogether

comprise 74 administrative circles. There are in all 83
towns, 230 market vill.agcs, and 11,000 hanjlets, the most

populous places being Iicmberg, 87,109 ; Cracow, 49,835 ;

Tarnow, 21,779; Tarnopol, 20,087; Brody, 18,'890;

Kolomiya, 17,679; Drohibiez, 16,888; Przemysl, 15,185 ;

Stanislau, 14,479 ; ^Sambor, 11,749, Jaroslau, 11,1G6;
Rzeszow, '

J0,090 ; and Sniatyn, 10,305. The chief town

is Lemberg, which is the seat of the royal imperial lieuten-

ancy or K. K. Statthalterei. According to the laws of

1861 the diet of Galicia consists of the three arclibishops

(those of the Roman Catholic, the Greek Catholic, and

Armenian Catholic Churches), the three Roman Catholic

bishops, the rectors of the universities of Lemberg and
Cracow, 44 representatives of the larger landowners, i
representatives of the capital, 3 representatives of the

chambers of trade and industry, 16 from the towns and
industrial centres, and 74 from the rural communes.. Sixty-

three members are sent to the imperial diet, of whom 20
represent the landowners, 13 the towns, 27 the rural com-

munes, and 3 the chambers of trade, &c. The two principal

nationalities in Galicia are the Poles and the Ruthenians

—

the former predominating in the west and the latter in the

east. The Poles who inhabit the Carpathians are distiu-

X — A.
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guished as Goralians (from gor, a mountain), and those of

the lower regions as Maznres and Cracoviaks. The
Kuthenian highlanders bear the name of Huzulians'^

Galicia (or Halicz) took its rise along with the neighbouring,

principality of Lodomeria (or VkuUmir) in the course of the 12tn

tentury—the seat of the ruling dynasty being Halicz or Halitch, a

town in the present district of Stauislawow at the confluence of the

Lukev with the Dniester. Disputes between the Galician and
Lodomerian houses led to the interference of the king of Hungary,

Uela III., who in 1190 assumed the title of Rex Oalali<v, and

appointed his son Andreas lieutenant of the kingdom. Polish

assistance, however, enabled Vladirnir the former possessor to expel

Andreas, and in 1193 Roman, prince of Lodomeria, made himself

master of Galicia also. On his death in 1205 the struggle between

Poland and Hungary for supremacy in the country was resumed

;

bat in 1215 it was ananged that Daniel, son of Roman, should be

invested with Lodomeria, and Koloman, son of the Hung.irian king,

with Galicia. Koloman, however, w.a3 expelled by Mstislaif of

X^ovgorod ; and in his turn Andreas, Mstislaffs nominee, was
expelled by Daniel of Lodomeria, a powerful prince, who by a

flexible pohcy'succeeded in maintaining his position. Though in

1235 he had recognized the overlordship of Hungary, yet, when
he found himself hard pressed by the MongoUan general Batu, ho
called in the assistance of Innocent IV. and accepted the crown of

Galicia from the hands of a papal legate ; and again, when Inno-

cent disappointed his expectation, he returned to his former con-

nexion with the Greek Church. On the extinction of his line in

1340 Casimir III. of Poland incorporated Galicia and Lemberg; on
Casimir's death in 1370 Louis the Great of Hungary, in accordance

with previous treaties, became king of Poland, Galicia, and Lodo-
meria; and in 1382, by the marriage of Louis's daughter with
Ladislaus II., Galicia, which he had regarded as part of his Hun-
garian rather than of his Polish possessions, became definitively

assigned to Poland. On the first partition of Poland, in 1772, the
kingdom.of Galicia and Lodomeria came to Austria, and to this was
added the district of New or West Galicia in 1795; but at the
peace of Vienna in 1809 West Galicia and Cracow were surrendered
to the grand-duchy of Wars,aw, and in 1810 part of East Galicia, in-

cluding Tarnopol, was made over to Russia. This latter portion was
recovered by Austria at the peace of Paris, and the former came
b.ack on the suppression of the independence of Cracow in 1846.
Within the sliort period since 1860 great advances have been made
in many ways in the development of the natural resources of the
country and in the- education of the people ; and the general
prosperity of the kingdom i3 evidenced by the rapid growth of
several of its larger towns.

See Lin de tilienbacll. " Description du bassin de la GaUcie et de la Podolic."
in Mdmoirei da la society g^ologique dt France^ tonia 1., m^in. ir., 1933-34;
Schmedes, Oeogr.-statUt. Uebet-sicfU Oaliziens, Lemberg. 1869; Llpp, Verkehrs-
wtd H'tndchverhaltniase Galizient. Prague, 1870; ZchUcke, "Die polit. und
socialen Zustonde Galiziena," in Unsere Zeit, 1870; " Die Ruthener in Gftlizieii."
In Die OJobm, 1870; Pilat, Statist. Mittheil. iiber die Vtrtialtniae Oalizifni,
Lemberg, 1874; Ortsrfpertorium det Konigreictu Galitien ujid Lodomtn^
(offlcinl), Vienna, 1874; Zellcko, " l)ie deutschcn Kolonien In Galizicn," in Im
yeuf^ Reifti, 1S76; Kclb in JahrUricItt der K. Ofot. Reich:- Aiutfdl, 1876;
"Cultiirfortschritte in Galiaien," in Dai Ausland, 1S76. Remarkable altclches
of Galician life hare been given by Sachcr-Masoch, wlioae works are well knon-ii
Ui France and Geimany, X rich llteratiire on the subject exists in Polish.

GALICIA (Qallaecia or CallEecia, KaXXaiKia, KakaiKta),

an ancient kingdom, count»liip, or province in the N.Vr.
angle of Spain, now divided into the provinces of Coruiia,

Lugo, Orense, and Pontevedra, lies between 41° 51' and 43°
¥!' N. lat., 6° 50' and 9° 16' W. long., and is bounded on
the N. and W. by the B,iy of Biscay and the Atlantic, on
the S. by the Portuguese provinces of Entrs Douro e Minho
and Traz os Montes, and on the E. by Leon and the
Asturias. Tho greatest length is about 125 miles, greatest

breadth 115 miles; area, 11,222 square miles
;
population

(1867), 1,937,792. Galicia is traversed from E. to W. by
a continuation of the groat Pyronean and Cantabrian chain

;

and its surface is further broken by two spurs from that
eystom, wliich, running in a south-westerly direction, en-

close the basin of the Mino. The average elevation of tho
province is considerable, and tho maximum height (6593
feet) ia reached in tho Pcna Trevinca on tlie east border of

Orense. Tho principal river is the Mifio (Portuguese,
Minho ; Latin Minius ; so named, it is said, from tho

minium or vermilion found iu its bed), which, rising near

Mondoiiodo, within 20 miles of the northern coast, after a
cour.se of 170 miles "in a south and south west direction,

enters the Atlantic near the port of La Guardia, It is

navigable b^ cmali voaeels on tho lower part of ita oouran.

Of the numerous affluents of the Mifio, the most important
aro^on the left the Sii, wUch rises among the lofty moun-
tains between Leon and Asturias, and' on the right the Tea,

which rises on the eastern flank of Monte Fano. Among
other rivers having a westerly direction may be mentioned
the Tambre, the Ulla, and the Lercz or Ler, which fall intj

tho Atlantic by estuaries or rias called respectively Ria
Murosy Noya, Ria Arosa, and Ria Pontevedra. The rivers

of the northern versant, such as the Euuie, the Juvia, and
tlie Jlero, are, like those of the Asturias, for the most part

short, rapid, and subject to violent floods. Tlie coast-line

of Galicia, extending to about 240 miles, is everywhere bold

atid deeply indented, presenting a large number of secure

harbours, in this respect forming a marked contrast to the

neighbouring province. The Eo, which bounds Galicia on
the east, has a deep estuary, the Rivadeo, which offers a
safe and commodious anchorage in 3 fathoms water at ebb-

tide. Further to the west is Vrvero Bay, 1 mile wide and
i in length, affording good anchorage throughout, with from

G to 8 fathoms of water. The Ria del Varquero y Vares

is of a similar character ; while the harbour of Ferrol (see

Feekol) ranks among the best in Europe. On the opposite

side of Betanzos Bay (the ^cyas Xtfiriv or Portus Magnus of

the ancients) is the groat port of Coruiia (see Cokunna).
The principal port on the western coast of Galicia is that

formed by the deep and sheltered bay of Vigo, which is

navigable for vessels of 500 tons to a distance of 16 miles

from tho ocean ; but there are also good, roadsteads at

Corcubion under Cape Finisterre, at Marin, and at Carril.

The climate of the Galician coast is mild and equable, but

the interior, owing to the great elevation (the town of

Lugo is upwards of 1900 feet above the sea level), has

a wide range of temperature. The rainfall is exceptionally

large, and snow lies on some of the loftier elevations for a
considerable portion of the year. The soil is on the whole

fertile, and the produce very varied. A considerable

quantity of timber is grown on the high lands, aud the rich

valley pastures support large herds of cattle, while the

abundance of oak and chestnut favours the rearing of

swine. In the lowland districts good crops of maize, wheat,

barley, oats, and rye, as well as of turnips and potatoes, are

obtained. The fruit also is of excellent quality and in great

variety, although the culture of the vine is limited to some
of the warmer valleys in the southern districts. The
dehesas or moorlands abound in game, and fish are plentiful

in all the streams. The mineral resources of the province,

which are considerable, were known to some extent to the

ancients. Strabo speaks of its gold and tin, and Pliny

mentions the gemma Gallaica. Mines of lead, tin, copper,

aud iron pyrites continue to be wrought, though under

considerable disadvantages, and chiefly by foreign capitalists.

Galicia is also remarkable for the number of its sulphur and
other warm spring-s, the most important of which are those

at Lugo and those from which Orense is said to take its

name (Aquas urentes).

Ethnologically the Galicians (Gallegos) are allied to the

Portuguese, whom they resamble in dialect, in appearance,

and in habits more than the other inhabitants of the

peninsula. The men are well known all over Spain, and

also in Portugal, as hardy, honest, and industrious, but for

the most part somewhat unskilled, labourers ; indeed the

word Gallego has come to be almost a .oynonym in Madrid

for a "hewer of wood and drawer of water." Agriculture

engages the greater part of the resident population, both

male and female ; other industries iire little developed; and

tho fisheries are not extensive. There are a few linen and

cotton factories in the larger towns. The principal exports

aro live cattle, preserved meats, eggs, bones, mineral ore,

fish oil, salt fish (especially sardines), chestnuts and other

nuts, grain (cspooially mp.ize), and potatoea. T!ie firet-meit
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tioned item is the most considerable ; the exports to

England from Coruna alnne laving mounted in 1875 to

17,000 liead, at an average value of £15. The chief im-

ports are coal, iron, tobacco, and manufactured goods.

Apart from the few carreteras reales or royal roads, which

are, as elsewhere in the Peninsula, unexceptionable, the

means of internal communication in Galicia are decidedly

defective. The only railways are those betwixt Lugo and

Coruiia (fil miles), and betwixt Santiago and Carril (24 i

miles). Another line, from Vigo to Orense, has been in

course, of construction for some time, and it is also proposed

to connect Lugo with Astorga. Galicia has 10 cities and

115 towns. The eipital is Santiago, which is also an arch-

bishopric, with a population of 29,000. Lugo, Ti^, Mon-

donedo, Orense, are also episcopal sees. The largest city is

Coruna, the seat of the audiencia (population about •10,000).

The others are Ferrol, Vigo, Betanzos, and Pontevodra.

Gallsecia, the country of the Calkici or Gallaici, seems to have

been very imperfectly known to tlie earlier gcogiapliers. Accord-

ing to Eratosthenes the entire population of tlie peninsula were at

one time called GalatK. The region properly called by their name,

bounded on the S. by the Douro and on the E. by the Navia, was

first entered by the lloman legions inider Decius Junius Brutus in

137-6 B.C. (Livy, Iv., Ivi., Ej>U.); but the final subjugation cannot

be placed earlier than the time of Augustus. Under the Antoniues,

possibly even under Hadrian, Galhccia and Asturia were erected

into a separate Provincia Caesaris, having been regarded previously

as merely a portion of I.usitania. On tlie partition of Spain, which
followed the successful invasions of the Suevians, Alans, and Van-

dals, Galtecia fell to the lot of the first-named (411 A.D. ). After an

independent subsistence of nearly 200 years, the Snevian kingdom
was annexed to the Visigothic dominions under Ijcovigild in 590.

In 713 it was occupied by the floors, who in turn were driven out

of it about the year 734 by Alphonso I. of Asturi.ia and his bi'other

Froela. Duiing the 9th and 10th centuries it was the subject of

dispute between more than one count of Galicia and the suzerain,

ana its coasts were repeatedly ravaged by the Norsemen. "When
Ferdinand I. diWded his kingdom among his sons in 1063, Galicia

was the portion allotted to Gareia, the youngest of the three. Ten
years afterwards it was forcibly reannexcd by Garcia's brother

Alphonso, and thenceforward it remained an integral part of the

kingdom of Castile or of Leon. The honorary title of count of

Galicia has frequently been borne by younger sons of the Spanish
sovereign. In the patriotic struggles of 1808 the junta of Galicia

took an important part. For administrative purposes the ancient

Erovinee has since 1S33 been divided into four, namely, Coruna,

ugo, Orense, and Pontevedra.

GALILEE (roXiXatd, V?;), the most northerly of the

three provinces into which Palestine was at the Roman
period divided, was bounded on the E. by the Jordan, on
the S. by Samaria, on the W. by the Mediterranean, on the

N.W. by Phcenicia, and on the N. by the Leontes, the

extreme length being about 60 miles, the extreme breadth

30, and the area 1000 square miles. The Galilee thus

defined, however, though doubtless the Galilee of Herod's

tetrarchy and of later centuries, was hardly that of ordinary

parlance at the beginning of the Christian era. Josephus
Jdmself, while substantially giving these boundaries (IS. J.,

ill. 3, 1, and elsewhere), yet incidentally in one place speaks

of Lfpper Galilee as cpnstituting the whole of Galilee proper
(Aitt. XX 6, 1), and elsewhere in giving Xaloth (Iksal) and
Dabaratta (Debflrieh) as boundary towns, seems to exclude

from Galilee the plam of Esdraelon. In the early period

of the history of Israel, the word 7v3 or ^VV^'j meaning a

circle, was hardly a proper name at all, but was applied to

several districts with cx)nsiderable generality. Thus in

Tosh. xiii. 2 and Joel iv. i reference is made to the
" borders " or " coasts " (Geliloth) of the Philistines. In
Josh. xxii. 10, 11, however, the "Geliloth" of Jordan
means the plain of Jordan referred to iu Ezekiel xlvii. 8 as

"the eastern Gelilah" (compare Josh, xviii. 7); while in

Josh. XX. 7, xxi. 32, liag-Galil denotes the north portion
of the territory of Naphtali westward of Merom, where
Kadesh, one of the six cities of refuge, lay. Here were
situated the twenty "worthless" cities which Solomon gave

to Hiram (1 Kings ix. 11 ; 2 Chr. viii. 2) ; and here, not-

withstanding the conquests made successively by Joshua,

sever*! of the judges, David, and Solomon, the populatioa

seems to have retained a prevailingly ethnic character;

for even in Isaiah's time " the land of Zebulun and

the laud of Naphtali " is called " Galilee of the Gen-

tiles" (Isa. ix. 1). After the deportation by Tiglath Pileser

(2 Kings XV. 29), in which it is to be presumed that chiefly

Israelites were carried away, this ethnic character would

mo.st probably be intensified and extended rather than

diminished either in area or in amount ; and already in the

time of the Maccabees, accordingly, we find the word appar-

ently used in a considerably wider sense than in earlier

times (1 Mace. v. U, 15, x. 30; cf. Tob. i. 2). The later

extension of the designation cannot be more particularly-

traced, but we know with considerable exactness what the

limits were at the time of the Talmudists. The southern

boundary was defined by the towns of Bethshean (Beisan),

Ginaea (Jenin), Caphar'Utheni (Ivefr Adan), and by the

ridge of Carmel ; on the east the Jordan formed the limit;

while on the west and north the line ran from Carmel to

Accho (Akka), and thence ascended eastwards by a great

valley just south of Achzib (ez Zib) extending 8 miles, past

Kabartha (el Kabry), Gathin (J'athiin), and Beth Zanita

(Zuoinita), to Gelila (Jelil), where it turned north near

M'alia, probably the Melloth which Josephus notices as on

his boundary (B. J., iii. 3, 1). From Melloth it ran 12

miles north to Kania and Aiya (probably Kanah and 'Aiya),

and then appears to have run east along a high ridge by

Berii and Tirii (Berias and Tireli), and thence, alter a

course of 5 miles, it trended north-east by Tifni (Tibnin),

Sifneta (Safod el Battikh), Ailshitha ('Atshith), and Aulam

(Alraon), arriving thus at the deep gorge of the Leontes.

Turning east it passed Migdol Kherub (el Khurbeh) and the

"hollow of Ayun" (Merj 'Ayun), past Takra (unknown)

to Tortalga ('' the snowy mountain," or Hermon), and to

Kisrln and the bounds of litir— that is, to CiEsarea PhilippL

(now Banias), and thus to beyond Jordan. The bouudary

between Upper and Lower Galilee was natural, being marked

on the east by the town of Caphar Hananya (Kefr 'Anan),

situated at the foot of the high ridge which formed the

actual line ;
Bersobe, on the same boundary (Josephus, B.

J., iii. 3, 1), is not as yet known.

Zomer Galilee.—The whole of Galilee presents country

more or less disturbed by volcanic action. In the lower

division the hilLs are all tilted up towards the east, and

broad streams of lava have flowed over the plateau above

the sea of Galilee. In this district the highest hills are only

about 1800 feet above the sea. The ridge of Nazareth rises

north of the great plain of Esdraelon, and north of this again

is the fertile basin of the Buttauf, separated from the sea-

coast plains by low hills. East of the Buttauf extends the

basaltic plateau called el Ahnia ("the inaccessible"), rising

1700 feet above the sea of Galilee. North of the' Buttauf

is a confused hill country, the spurs falling towards a broad

valley which lies at the foot of the mountains of Upper

Galilee. This broad valley, running westwards to the coast,

is the old boundary of Zebulun—the valley of Jiphthah-el

(Josh. xis. 14). The great plain of Esdraelon is of trian-

gular form, bounded by Gilboa on the east and by the ridge

which runs to Carmel on the west. It is 14 miles long

from Jenin to the Nazareth hills, and has a mean measure-

ment of 9 miles east and west. It rises 200 feet above the

sea, the hills on both sides being some 1500 feet higher.

The whole drainage is collected by the Kishon, which runs

through a narrow gorge at the north-west corner of the

plain, descending beside the ridge of Carmel to the .sea.

The broad valley of Jezreel on the east, descending towards

the Jordan valley, forms the gate by which Palestine is

entered from beyond Jordin. Mount Tabor standi isolated
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in ths plain at the north-east corner, and rather further

£Outh the conical hill called Neby Duby rises between Tabor

and Gilboa. The whole of Lower Galilee is well watereJ.

{The Kishon is fed by springs from near Tabor and from a

copious stream from the west side of the plain of Esdraelon.

Korth-WBst of Nazareth is Wady el Melek, an open valley

full of springs. The river Belus, just south of Acre, rising

in the sea-coast marshes, drains the whole valley of Jiphthah-

eL On the east the broad valley of Jezreel is full of

magnificent springs, many of which are thermal. The

plains of Esdraelon, and the Buttauf, and the plateau of el

Ahma, are all remarkable for the rich basaltic soil which

covers them, in which corn, cotton, maize, sesame, tobacco,

millet, and various kinds of vegetable are grown, while

indigo and sugar-cane were cultivated in former times. The

Nazareth hills and Gilboa are bare £(nd white, but west of

Nazareth is a fine oak wood, and another thick wood

spreads over the northern slopes of Tabor. The hilLi west

of the great plain are partly of bare whits chalk, partly

covered with dense thickets. The mouutains north of the

Buttauf are rugged and covered with scrub, except near the

villages, where fine olive groves exist. The principal places

of importance in Lower Galilee are Nazareth (10,000

inhabitants), Sepphoris (now Seffiirieh), a large village

standing above the Buttauf on the spurs of the southern hills,

and Jenin (En Gannim), a flourishing village, with a palm

garden (3000 inhabitants). The ancient capital, Jezreel

(Zerin), is now a miserable village on a precipitous spur of

Gilboa ; north of this are the small mud hamlets, Solam
(Shunem), Bndilr (Endor), Nein (Nainf; on the west side

of the plain is the ruin of LejjQn (the Legio of the 4th

century, which was then a place of importance). In the

hills north of the Buttauf is Jefat, situated on a steep hill-

top, and representing the Jotapata defended by Josephus.

Kefr Kenna, now a flourishing Christian village at the foot

of the Nazareth hills, south of the Buttauf, represents the

probable site of Caua of Galilee, and the ruin Kana, on the

north side of the same plain, represents the site pointed out

to the pilgrims of the 12th and 13th centuries.

Upper Galilee.—The mountains are tilted up towards the

sea of Galilee, and the drainage of the district is towards

the north-west. On the south the rocky range of Jebel

Jermilk rises to 4000 feet above the sea ; on the east a

narrow ridge 2800 feet high forms the watershed, with

steep eastern slopes falling towards Jordan. Immediately

west of the watershed are two small plateaus, covered with

basaltic debris, near el Jish and Kades. On the west are

rugged mountains with deep intricate valleys. The main
drains of the countrj- are—first, W^dy el ' Ayun, rising north

of Jebel Jermuk, and running north-west as an open valley,

and secondly, Wady el Ahjar, a rugged precipitous gorge

running north to join the Leontes. The district is well

provided with springs throughout, and the valleys are full

of water iu the spring time. Though rocky and difficult.

Upper Galilee is not barren, the soil of the plateaus is rich,

and the vine flourishes in the higher hills, especially in the

neighbourhood of Kefr Birim. The principal town is Safed,

perched on a white mountain 2700 feet above the sea. It

has a population of about 9000, including Jew.s, Christians,

and Moslems. It is one of the four sacred cities in Pales-

tine revered by the Jews, to which nationality the majority'

of the inhabitants belong. Among the smaller towns we
may notice Meirim, near Safed, a place also much re-

.vered by the Jews as containing the tombs of HiUol,
Slunirani, and Simon bar Jochai. A yearly festival of ninst

curiou'i character is here celebrated in honour of these rabbis.'

The site of Hazor, one of the chief to\nis of Galilee in

TUblu time;;, has also been lately recovered. It \va< situated,

according to Josephus, above the Lake Semechonitis (Bahr
«1 Hflleli), and the name Hudireh, identical with the Hebrew

Hazor, has been found by the survey party in 1877 apply-

ing to a mountain and plain, near an ancient ruin, in the

required position. The little village of Kades represents

the once important town of Kadesh Naphtali (Josh. xLx.

37). The ruins are here extensive and interesting, but
belong apparently to the Greek period.

The population of Galilee is mixed. In Lower Galilee

the peasants are principally Moslem, with a sprinkling of

Greek Christians round Nazareth, which is a Christiaa

town. In Upper Galilee, however, there is a mixture of

Jews and Jlaronites, Druses and Moslems (natives or

Algerine settlers), while the slopes above the Jordan are

inhabited by wandering Arabs. The Jews are engaged in

trade, and the Christians, Druses, and Moslems iu agricul-

ture ; and, the Arabs are an entirely pastoral people.

The principal products of the country are corn, wine, oil,

and soap (from the olives), with every species of pulse and
gourd.

The antiquities of Galilee include cromlechs and rude
atone monuments, rock-cut tombs, and wine-presses, with

numerous remains of Byzantine monasteries and fine

churches of the time of the crusades. There are also re-

mains of Greek architecture in various places, but the most
iniviresting buildings are the ancient synagogues. These have

not been found in other parts of Palestine, but in Galilee

eleven examples are now known. They are rectangular, with

the door to the south, and three rows of columns forming

four aisles east and west. The architecture is a peculiar and

debased imitation of classic style, attributed by architects

to the 2d century of our era. The builder of the examples

at Kefr Birim, el Jish, and Meirtln is known to have been

the famous Simeon bar Jochai, who lived about 150 A.p.,

and built 24 synagogues in Galilee. The similarity of style

renders it probable that the other examples at Tell Hum,
Kerazeh, Nebartein, Umm el 'Amed, and Sufs4f were also

his work. Both at el Jish and at Kefr Birim there are two

synagogues, large and small. At Irbid, above Tiberias, is

another synagogue of rather difl'erent character, which i3

said to have been built by Eabbi Nitai. Traces of syna-

gogues have also been found on Carmel, and at Tireh, west

of Nazareth. It is curious to find the representation of

various animals in relief on the lintels of these buildings.

Hebrew inscriptions also occur, and the carved work of the

cornices and capitals is very rich. Tiiese synagogues were

erected at a time when the Galilean Jews were flourishing

under the Roman empire, and when Tiberias was the central

aeat of Jewish learning and of the Sanhedrin.

In the 12th century Galilee was the outpost of the Chris-

tian kingdom of Jerusalem, and its borders were strongly

protected by fortresses, the magnificent remains of whicJi

still crown the most important strategical points. Toron

(now Tibnin) was built in 1 104, the first fortress erected by
the crusaders, and standing on the summit of the mountains

of Upper Galilee. Beauvoir (Kaukab, built in 1182) stood

on a precipice above Jordan south-west of the Sea of Galilee,

and guaraed the advance by the valley of Jezreel ; and about

the same time Chateau Nefif (Hunin) was erected above the

Hilleh lake. Bel fort (esh ShukSf), on the north bank of

the Leontes, the finest and most important, dates somewhat
earlier ; and Montfort (Kalat el Kurn) stood on a narrow

spur north-east of Acre, completing the chain of frontier

fortresses. The town of Banias, with its castle, formed also

a strong outpost against Damascus, and was the scene, in

common with the other strongholds, of many desperate

, encounters between Moslems and Christians. Lower Galilee

was the last remaining portion of the Holy Land held by the

Christians. In 12-00 tlie knights of the Teutonic order

'owned lands extending round Acre as far east as the Sea of

Galii'ie. and including Safed. These possessions wei'e lost

in 1201, on the fall of Acre., (c. r. o.)-
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GALILEE, The Sea of, with its surrounding shores, de-

serves a more special description than tliat given of the rest

of the di»trict, as being the part of Palestine which most

interests modern students and travellers. The lake was

also called the Sea of*Chinnereth or Cliinneroth, and the

Lake of Geunesaret or Tiberias'; and by Pliny it is said to

have beeu once called Lake'of Tariche*. Li form it is pear-

Sea of Galilee.

.'shaped, \2l English miles in length, and 7^ at its greatest

width. The level is now known to be G82 5 feet below the

Mediterranean. The water is Iresh and clear, and large

shoala of fish abound in it. The foi-matiou of tire lake basin

occurred later than the Chalk period, and was due to a

subsidence of the strata, which appears to have been sud-

den and violent, and probably accompanied by extensive

volcanic eruptions from tliiee centres east, west, and north

of the lake. The district has always been liable to volcanic

disturbance and to earthquakes. In 1S37 Safed and
Tiberias were destroyed by earthquake, and the tempera-

ture of the hot springs round the lake was tlien observed to

rise considerably for a time.

The Sea of Galilee is best seen from the top of the

western precipices, and presentsa desolate appearance. On
the north the hills rise gradually from the sliore, which is

fringed with oleander bushes and indented with small bays.

The ground is here covered with black basalt. On the

west the plateau of el Ahma terminates in precipices 1 "00

feet above the lake, and over these the black rocky tops

called " the Horns of Hattin " are conspicuous objects. On
the south is a broad valley through which the Jordan flows.

On the,east are furrowed and rugged slopes, rising to the

great plateau of the Jaulan (Gaulonitis). The Jordan

enters the lake through a narrow gorge between lower hills.

'A*? marshy plain, 21 miles long and li broad, called el

'Batihah, exists immediately east of the Jordan inlet.

There is also on the west side of the lake a small plain

called el Ghuweir, formed by the junction of three large

valleys. It measures 3J miles along the shore, and is 1 mile

wide. This plain, naturally fertile, but now almost uncnl-

tivated, is recognized to be the plain of Gennesarcth,

described by Josephus {B. J., iii. 10, 8). The shores of the

lake are of fine shingle. On the east the hills approach ia

one place within 40 feet of the water, but there is generally

a width of about | of a mile from the hills to the beach.

On the west the flat ground at the foot of the hills has an

average width of about 200 yards. A few scattered palms

dot the western shores, and a palm grove is to be found near

Kefr Harib on the south-east. Thermal springs are found

on each side of the lake, with an average temperature of

about 80° Fahr. The hot baths south of Tiberias include

seven springs, the largest of which has a temperature of

137° Fahr. The plain of Gennesareth, with its environs,

is the best watered part of the lake-basin. North of this

plain are the five springs of et Tibghah, the largest of which.

was enclosed about a century ago by Aly, son of Dhahr
el 'Amr, in an octagonal reservoir, and the water led off by

an aqueduct 52 feet above the lake. The Tabghah springs,

though abundant, are warm aud brackish. At the north

end of the plain is 'Ain et Tinch (" spring of the fig-tree "),

,ilso a brackish spring with a good stream ; south of the

plain ia 'Ain el Bardoh ("the cold spring"), which is

sweet, but scarcely lower in temperature than the others.

The most important spring lemains still to be noticed,

namely, 'Ain el Madawerah (" the round spring"), situated

1 mill? from the south end of the plain and half a mile from

tlie shore. The water rises in a circular well 32 feet wi

diameter, and is clear and sweet, with a temperature of 73°

Fahr. The bottom is of loose sand, and the fish called

coracinus by Josephus (£. J., iii. 10, 8) is here found ia

abundance. Dr Tristram was the first explorer to identify

this fish, and'points out that it could not esist in the other

springs. We are thus able to identify the "round spring"

with the fountain of Capharnaum, which, according _t(>

Josephus, watered the plain of Gennesareth.

The principal sites of interest round the lake may be

enumerated from north to west and from south to east.

Kerazeh, the undoubted site of Chorazin, stands on a rocky

spur 900 feet above the lake, 2 miles north of the shore.

Foundations and scattered stones cover the slopes and the

flat valley below. On the west is a rugged gorge. In the

middle of the ruins are the remains of a synagogue of richly

ornamental style built of black basalt. A small spring

occurs on the north. Tell HGm is an important ruin on the

shore south of the last mentioned site. The remains consist

of foundations and scattered stones {which in spring are

concealed by gigantic thistles) extending about half a mile

along the shore. The foundations of a fine synagogue,

measuring 75 feet by 57, and built in white limestone, have

been excavated. A conspicuous building has been erected

close to the water, from the fragments of the Tell Hum, syna-

gogue. Since the 4th century Tell Hum has been pointed

out by aU the Christian writers as the site of Capernaum, but

the fatal objections to such an identification are— (1) the

great distance from the fountain of Capharnaum, and (2) the

fact that Jewish tradition preserves another site. The ruins

at Tell Hum are not of necessity as old /as the time of

Christ. The name Hum means " black," andj^is probnbly

connected with the surrounding black basalt. The place

seems to be mentioned in the Talmud under the titl_es

Caphar Ahim and Caphar Tanhumin (see Neubauer.s t'e-jy:

Tal., p. 220). Minyeh is a ruined site at the north end of

the plain of Gennesareth, 2^ miles from the last, and close

to the shore. There are extensive ruins on flat ground,

consisting of mounds and foundations, with traces of a wall

once surrounding the site. Masonry of well-dressed stones

has also been here discovered in course of excavation. Near

the ruins are remains of an old khan, which appears to have
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been built in the Sliddle Ages ; and above tliis a curious

hillock, with an artificial rock-platform, called el 'Oreimeh,

" the little knoll," Immediately to the north-east a preci

pice projects to the lake, and the aqueduct from the Tabgh-ah

spring is led to an ancient rock-cut channel, which seeu^ to

have been once intended for a road in the face of the cliff.

In the 17th century Quaresmius speaks of this place,

Minyeh, as the site of Capernaum. In the 14th Isaac

Chelo waa apparently shown the same site as containing the

tomb of Nahum, and as being the " city of the Minai." The
" Miuai," or "sorcerers," are mentioned in the Talmud, and

by this title the Jews stigmatized the early Christians ; and

these " Minai" are called in one passage of the Talmud

"sons of Capernaum." There is thus a close connexion

between this Minyeh—named from the Minai—and the

town of Capernaum. The position of the site is also

suitable for that of Capernaum, being in the plain of

Gennesareth, two miles from the " round spring," or

fountain of Capharnaum. No other site of any importance

exists la the plain of Gennesareth. See Capernaum.
South of the plain of Gennesareth is the undisputed site

of the New Testament town of Magdala. A few lotus trees

aud some rock-cut tombs are here found beside a miserable

mud hamlet on the lull slope, with a modern tomb-house or

kuhheh. Passing beneath rugged cliffs a recess in the hills

is next reached, where stands Tabariya, the ancient Tiberias

or Rakkath, coatainiag 3000 inhabitants, more than half of

whom are Jews. The walls, flanked with round towers,

and now partly destroyed by the earthquake of 1837, were

built by Dhahr el 'Amr, as was the serai or court-house.

The two mo3([iie5, now partly ruinous, were erected by his

sons. There are remains of a crusading church, and the

tomb of the celebrated Maimonides is shown in the town,

while Rabbi Akiba and llabbi Jleir lie buried outside. The
ruins of the ancient city, including granite columns aud

traces of a sea-wall with towers, stretch southwards a mile

beyond the modern town. An aqueduct in the cliff once

brought water a distance of 9 miles from the south.

Kerak, at the south end of the lake, is an important

site on a peninsula surrounded by tlie water of the lake,

by the Jordan, and by a broad water ditch, while on the

north-west a narrow neck of land remains. The plateau

thus euclosed.is partly artificial, and banked up 50 or

60 feet above the water. A ruined citadel remains on the

north-west, and on the east was a bridge over the Jordan
;

broken pottery and fragments of sculptured stone strew the

site. The ruin of Kerak answers to the description given

by Josephus of the city of Taricheie, which lay 30 stadia

from Tiberias, the hot baths being between the two cities.

Tarichere was situated, as is Kerak, on the shore below the

cliffs, and partly surrounded by water, while before the city

was a plain (tlio Giiur). Piiny further informs us that

Tarichem was at the south end of the Sea of Galilee.

Sinn.ibreh, a ruin on a spur of the hills close to the last-

mentioned site, is undoubtedly the ancient Sinnabris, where
Vespasian (Joseph., B. J., iiL 9, 7) fi.xed his camp, advanc-
ing from Scythopolis (Beisan) on Tarichefe and Tiberias.

Sinuabris was 30 stadia from Tiberias, or about the dis-

tance, of the ruin now existing.

Tlie eastern shores of the Sea of Qalilee have been less

fully explored than the western, and the sites are not so

perfectly recovered. The town of Hippos, one of the cities

of Dccapolis, was situated 30 stadia from Tiberias, and CO
stadia from Gadara (Umm Keis). It is conjectured that
the town Susitha, mentioned in the Talmud, is the same
place, and the name Susyeh seems to hive existed east of
the Sea of Galilee at a late period. Susitha from "sus,"
meaning " horse," is, ctymologically at least, suggestive
of the Greek " hippos." Tho site is at present unknown.
Kakt el Hosu f" castle of tho stronghold") is if ruin on a

rocky spur opposite Tiberias. Two large ruined buildings

remain, with traces of an old street and tallen columns and
capitals. A strong wall once surrounded tlie town ; a
narrow neck of land exists on the east where the rock has
been scarped. Rugged valleys enclose the site on the north

and soutli ; broken sarcophagi and rock-cut tombs are

found beneath the ruin. This site answers to the de-

scription Josephus gives of Gamala, an important fortress

besieged by Vespasian {Bell. Jud., iv. 1, 1). Gersa, an
insignificant ruin north of the last, is thought to represent

the Gerasa or Gergesa of the 4th century, situated east of

the lake ; and the projecting .spur of hill south of this ruin

is conjectured to be the place where the swine " ran

violently down a steep place" (Matt. viii. 32). The site

of Bethsaida Julias, east of Jordan, is also unknown. It

has been supposed (and the theory is supported by'even
so important an authority as Eeland) tliat two separate

places named Bethsaida are mentioned in the New Testa-

ment. The grounds for this conclusion are, however, very

insufiicient ; and only one Bethsaida is mentioned by
Josephus. It was near the Jordan inlet, on the east side

of the river, and under its later Greek name of Julias, it is

mentioned, with Hippos, by Pliny. The site usually pointed

out is the ruin of et Tell, north of the Batihah plain ; the

remains are, however, modern and insignificant. Just south

of the same plain is a ruined village called Mes'aidiyeh, the

name of which approaches Bethsaida in sound but not in

meaning. This is the site pointed out by Vandevelde, and
it is possible that the course of Jordan has shifted west-

wards, and that the old mouth is marked by the two creeks

running into the shore on the east, in which case the site

of Mes'aidiyeh might be accepted as the Bethsaida of the

gospels, which appears to have been east of Jordan.

Literature.—Tlie most important works on the subject of Galilee

and tlie Sea of Galilee are the following:—Kobijison's Biblical

Jicscarchfs; Stanley's Sinai and Palestine; Tristram's Land cj

Israel; Warren and Wilson's Kecovcry of Jerusalem; Conder's Tent
Work in Palestine; and the Memoirs of tlie Survey of Palestijie

(sheets 1-6, 8, 9). (C. R. C.)

GALn^EO. Galileo- Galilei (1564-1042), one of the

earliest and greatest of experimental philosophers, was born

at Pisa, February 18, 1564. His father, Vincenzo, was an

impoverished descendant of a noble Florentine house, which

had exchanged the surname of Bonajuti for that of Galilei,

on the election, in 1343, of one of its members, Galileo de'

Bonajuti, to the college of the twelve Buonuomini. The
family, which was fifteen times represented in the signoria,

and in 1445 gave a gonfalonier to Florence, flourished with

the republic and declined with its fall. Vincenzo Galilei

was a man of better parts than fortune. He was a com-

petent mathematician, wrote with considerable ability on

the theory and practice of music, and was especially dis-

tinguished amongst his contemporaries for the grace and

skill of his performance upon the lute. By his wife, Giulia

de' Amniannati of Pistoja, he had two sons, Galileo and

Michelangiolo, and two daughters, Virginia and Livia.

From his earliest childhood Galileo was remarkable fot

intellectual aptitude, as weU as for mechanical invention.

His favoui-ite pastime was the construction of toy-machines,

not the less original and ingenious that their successful

working was usually much hindered by the scarcity of suit-

able materials. His application to literary studies was
equally conspicuous. In the monastery of Vallombrosj),

near Florence, where his. education was principally con-

ducted, he not only made himself acquainted with tho best

Latin authors, but acquired a fair command of the Greek
tongue, thus laying the foundation of the brilliant and
elegant style for which his writings were afterwards dis-

tinguished. From one of the monks ho also received

instruction in logic, StcorJing to the svstem then in vogue
but the futilities of the science revolted, while ita subtleties
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failed to interest his understanding, and he was soon

permitted to abandon a stady so distasteful to him. A
document published by M. Selmi in 1864 proves that he

was at this time so far attracted towards a religious life as

to have joined the novitiate of the order ; but his father,

who had other designs for him, seized the opportunity of

an attack of ophthalmia to withdraw him permanently from

the care of the monks. Having htid personal experience of

the unremunerative character both of music and of mathe-

matics, he desired that his son should apply himself to the

more profitable study of medicine, and, not without some
straining of his slender resources, placed him, before he had
completed his eighteenth year, at the university of Pisa.

He accordingly matriculated, November 5, 1581, and im-

mediately entered upon attendance at the lectures of the

celebrated physician and botanist, Andrea Cesalpino

The natural gifts of the young student, not less multi-

farious than those of an earlier Tuscan prodigy, Leonardo
da Vinci, seemed at this time equally ready to develop in

any direction towards which choice or hazard might incline

them. In musical skill and invention he already vied with

the best professors of the art in Italy ; his personal taste

would have led him to choose painting as hia profession,

and one of the most eminent artists of his lay, Lodovico
Cigoli, owned that to his judgment and counsel he was
mainly iudebted for the success of his works ; his wit and
eloquence gave promise that he would one day add to the

literary glories of his country ; while his mathematical and
mechanical genius only awaited a suitable opportunity for

full display and development. In 1583, while watching
the vibrations of the great bronze lamp still to be seen

swinging from the roof of tlie cathedral of Pisa, lie observed
that, whatever the range of its oscillations, they were
invariably executed in equal times. The experimental
verification of this fact led him to the important discovery
of the isochronism of the pendulum. He at first applied
the new principle to pulse-measurement, and more than
fifty years later turned it to account in the construction of

an astronomical clock. Up to this time he was entirely

Ignorant of mathematics, his father having carefully held
him aloof from a study which he riglitly apprehended would
lead to his total alienation from that of medicine. Acci-
dent, however, frustrated this purpose. A lesson in

geometry, given by Ostilio Ricci to the pages of the grand-
ducal court, then temporarily resident at Pisa, chanced to
have Galileo for an unseen listener ; his attention was
riveted, his dormant genius was roused, and he threw all

his energies into the new pursuit- thus unexpectedly pre-

sented to him. With Ricci's assistance, he rapidly mastered
the elements of the science, and eventually extorted his

father's reluctant permission to exchange Hippocrates and
Galen for Euclid and Archimedes. In 1586 he was with-
drawn from the university, through lack of means, before
he had taken a degree, and returned to Florence, where his
family habitually resided. We next hear of him as lectur-
ing before the Florentine Acadr ay on the site and dimen-
sions of F/ante's Inferno ; and he shortly afterwards pub-
lished an es^y descriptive of his invention of the hydro-
statical balance, which rapidly made hia name known
throughout Italy. His fii-st patron was the Marchese
Guidubaldo del Monte of Pesaro, a man eminent for his
scientific attainments, as well as influential by his family
connexions. At his request he wrote, in 1588, a treatise
on the centre of gravity in solids, which obtained for him,
together with the title- of " the Archimedes of his time,"
the bonourabl& though not lucrative post of mathematical
lecturer at the Pisan university. During the ensuing two
years (1589-91) he carried on that remarkable series of
experiments, by which he established the first principles of
dynamical science, and by which he earned foi himself the

undying hostility of the bigoted Aristotelians of that day.
From the leaning tower of Pisa he afforded to all the pro-
fessors and students of the university ocular demonstration
of the falsehood of the Peripatetic dictum that heavy bodies
fall with velocities proportional to their weights, and with
unanswerable logic demolished all the time-honoured maxims
of the schools regarding the motion of projectiles, and
elemental weight or levity. But while he convinced, he
failed to conciliate his adversaries. The keen sarcasm of

his polished rhetoric was not calculated to soothe the
susceptibilities of men already smarting under the depriva-
tion of their most cherished illusions. He seems, in addi-
tion, to have compromised his position with the grand-ducal
family by the imprudent candour with which he condemned
a machine for clearing the port of Leghorn, invented by
Giovanni de' Medici, an illegitimate son of Cosmo L
Princely favour being withdrawn, private rancour was free

to show itself. He was publicly hissed at his lecture, and
found it prudent to re-sign his professorship and withdraw
to Florence iu 1.591. Through the death of his father in

July of that year family cares and responsibilities devolved
upon him as eldest son, and thus his nomination to the chair

of mathematics at the university of Padua, secured by the in-

fluence of theMarcheseGuidubaldo with the Venetian senate,

was welcome, as affording a relief from pecuniary embarrass-
ment, no less than as opening a field for scientific distinction.

His residence at Padua, which extended over a period of

eighteen years, from 1592 to 1610, was a course of unin-
terruptfid prosperity. His appointment was three times
renewed, on each occasion with expressions of the highest
esteem on the part of the governing body, and his yearly

salary was progressively raised from 180 to 1000 florins.

His lectures were attended by persons of the highest dis-

tinction from all parts of Europe, and such was the charm
of his demonstrations that a hall capable of containing 2000
people had eventually to be assigned for the accommodation
of the overflowiEg uudiences which they attracted. Hia
ingenious inventbn of the proportional compasses—an
instrument still nsed iu geometrical drawing—dates from
1597 ; and about the same time he constructed the first

thermometer, consisting of a bulb and tube filled with air

and water, and terminating in a vessel of water. In this

Instrument, the results of varying atmospheric pressure were
not distinguishable from the expansive and contractive

effects of heat and cold, and it became an efficient measure
of temperature only when Binieri, in 1646, introduced the
improvement of liermetically sealing the liquid in glass.

The substitution, in 1670, of mercury for water completed
the modem thermometer.

Galileo seems, at an early period of his life, to have
adopted the Copernican theory of the solar system, and was
deterred from avowing his opinions—as is proved by hia
letter to Kepler of August 4, 1597—by the fear of ridicule

rather than of persecution. The appearance, in September
1604, of a now star in the constellation Serpentarius,
aS'orded him indeed an opportunity, of which he eagerly
availed himself, for making an onslaught upon the Aristo-

telian axiom of the incorruptibility of the heavens ; but he
continued to conform his public teachings in the main to

Ptolemaic principles, until the discovery of a novel and
potent implement of research placed at his command start-

ling and hitherto unsuspected evidence as to the constitu-

tion and mutual relations of the heavenly bodies. Galdeo
was not the original inventor of the telescope.' That

^ The word telescope, from ttJA*, far, cK0Tr4at, to view, waa invented
by Demiscianuj, an eminent Greek scliolar, at the request of Pritos
Cesi, president of the Lyncean Academy. It was used by Galileo aa
early as 1612, but was not introduced into English until much later.

In 1655 the word telescope was inserted in Bagwell's Mysteries of
Astronomy, as a term requiring explanation, trunk or cylinder being
commonly used instead
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lionou'r must ho a?signed tj Haus Lippersliey, on obscure

optician of Middlebiirg, wlio, oa the 21st of October 1608,

offered to tlie st:ites of Holland three instruments by wliich

tW' apparent size of remote objects was increased. But
here ^is g'ory ends, and that of Gableo begins. The
ruoftolu- of the new invention, which reached Venice in

/April or May 1609, was "sufficient to set the Italian pliilo-

Bophor on the track ; and after one night's profound

meditation on the piinciples of refraction, lie succeeded in

producing a telescope of threefold magnifying power. Upon
this first attemjit he rapidly iinproved, until he attained to

a power of thirty-two, and his instruments, of which he

manufactured hundreds with his own liands, w-ere Boon in

request in every part of Europe. Two lenses only—a plano-

eonvex anda plano-concave—were needed forthe composition-

of each, and this simple principle is that still employed in

the construction of opera-glasses. Galileo's direction of his

new instrument to the heavens foimed an era in the history

of astronomy. Discoveries followed upon it with astound-

lifig rapidity and in bewildering variety. The SUUreus
'Nnncius, published at Venice in tlie early part of 1610,
contained the first-fruits of the new mode of investigation,

which were sufficient to startle and Buipiise the learned on
both sides of the Alps. The mountainous configuration of

the moon's surface was there first described, and the so-

tailed, "(phosphorescence" of the dark portion of our
Batellite attributed to it? true cause—namely, illumination

by sun-light reflected from the earth.' AH the tinre-worn

fables and conjectures regarding tho composition of the

Milky Way were at once dissipated by the simple statement

that to the eye, rein-forced by the telescope, it appeared as

a congeries of lesser stars, while the great nebulae were
equally declared to be resolvable into similar elements..

Bat the discovery which was at once perceived to be most
important in itself, and most revolutionary in its effects,

was that of Jupiter's Satellites, first seen -by Galileo

January 7, 1610, and by him named Sidera Medicea, in

honour of the grand-duke of Tuscany, Cosmo II., who had
been his pupil, andwas about to become his employer. An
ilhistratiou is, with the general run of mankind, more
powerful to convince than an argiHnent ; and the cogency
of the visible plea for the Copernican theory offered by the
miniature system, then for the first time djsclosed to view,

was recognizable in the triumph of its advocates, as well

as in the increased acrimony of its opponents.

In September 1610 Galileo finally abandoned Padua for

Fiprence.'*! His researches with the telescope had been re-

warded by the Venetian senate with the appointment foi'

life to his professorship, at an unprecedentedly high salary.

His discovery of the " Medicean Stars " was acknowledged
by his nomination (July 12, 1610) as philosopher and
mathematician e.vtraordinary to the grand-duke of Tuscany.
The emoluments of this office, which involved, no duties
save that of continuing his scientific labours, were fi.ted

at 1000 scudi; and it w^s the desire of increased leisure,

rather than the promptings of local patriotism, which
induced him to accept on offer, the first suggestion of
which had indeed come from himself. Before the close

of 1610 the niemorable cycle of discoveries begun in

the previous year was completed by the observation of

the ansated or, as it appeared to Galileo, triple form
of Saturn (the ring-formation was first recognized by
Huygens- in 1655), of the phases of Venus, and of the
spots upon the sun. Although his priority in several o£

these discoveries has been contested, inqniry has in each
case proved favourable to his claims. In the spring of 1611
ho Tisited Kome, and exliibited in the gardens of the

' Leonardo da Vinci, more than a hundred years earlier, hau come
to Uie ttame couclusion.

Quirinal Palace the telescopic wonders of the heavens to
the most eminent personages at the pontifical court. En-
couraged by the flattering reception accorded to him, he
ventured, in his Letters on the Solar iSjiols, printed alvRome
in 1613, to take up a more decided position towartfs that

doctrine on the establishment of which, as he avowed in a
letter to Belisario Vinta, secretary to the grand-duke, " all

his life and being henceforward depended." Even in the

time of Copernicus some well-meaning persons had sus-

pected a discrepancy between the new view of the solar

system and certain passages of Scripture—a suspicion

strengthened by the anti-Christian inferences drawn from
it by Giordano Bruno ; but the question was never formally

debated until Galileo's brilliant discoveries, enhanced by
his formidable dialectic and enthusiastic zeal, irresistibly

challenged for it the attention of the authorities. Although
he earnestly deprecated the raising of the theological issue,

and desired nothing better than pei mission to pursue un-

molested his physical demonstrations, it must bo admitted

that, the discussion once set on foot, he threw himself into

it with characteristic impetuosity, and tlius helped to pre-

cipitate a decision which it was his ardent wish to avert.

In December 1613 a Benedictine monk named Benedetto
Castelli, at that tiaie professor of mathematics at the uni-

versity of Pisa, wrote to inform Galileo of a recent discus-

sion at the grand-ducal table, in which he had been called

upon to defend the Copernican doctrine against theological

objections. This task Castelli, who was a steady friend and
disciple of the Tuscan astronomer, seems to have dischiirged

with moderation and success. Galileo's answer, written,

as he said himself, curreule calamo, was an exposition of a

formal theory as to the relations of physical science to Holy
Writ, still further developed in an elaborate apology ad-

dressed by him in the folhiwing year (1614) to Christina

of Lorraine, dowager grand-<luches3 of Tuscany. Not
saxisfied with explaining adverse texts, he met his oppon-

ents with unwise audacity on their own ground, and endea-

voured to produce scriptural confirmation of a system whicli

to the ignorant many seemed an incredible paradox, and to

the scientific few was a beautiful but daring innoi'ation.

The rising agitation on the subject which, originating pro-

bably with the sincere upholders of the integrity of Scrip-

ture, was fomented for their own purposes by the rabid

Aristotelians of the schools, was heightened rather tliaii

allayed by these manifestoes, and on the fourth Sunday of

the following Advent found a voice in the pulpit of Santa
Maria Novella. Padre Caccini's denunciation of the new
astronomy was indeed disavowed and strongly condemned
by his superiors ; nevertheless, on the 5th of February

1615, another Dominican monk named Lorini laid Galileo's

letter to Castelli before the Inquisition,

Cardinal Robert Bellarmine was at that time by far the

most influential member of the Sacred College. He was a

man of vast learning and upright piety, but, although per-

sonally friendly to Galileo, there is no doubt that he saw
in his scientific teachings a danger to religion. The year

1615 seems, however, to have been a period of suspense.

Galileo received, as the result of a conference btfcween

Cardinals Bellarmine and Del Monte, a semi-official warding

to avoid theology, and limit himself to physical reasohing.

" Write freely," he was told by Monfsignor Dini, " but keep

outside the sacristy." Unfortunately, he had already com-

mitted himself to dangerous ground. In December he re-

paired personally to Rome, full of confidence that the weight

of his arguments and the vivacity of his eloquence couldl

not fail to convert the entire pontifical court to his views.'

He v7as cordially received, and eagerly listened to, but his

imprudent ardour served but to injure his cause. On the

24th of February 1616 the consulting theologians of the

Holy Oflice characterized the two propositions— that the sun
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b immoTaHe m tlie centre of the world, and that the earth

has a diurnal motioa of rota'.ion—the first as " absurd in

philo3oi)hy, and formally heretical, because expressly con-

trary to Holy Scripture," and the second as " open to the

same censure in philosophy, and at least erroneous as to

faith." Two day<i later Galileo was, by command of the pope

(Paul v.), summoned to the palace of Cardinal Bellarmine,

and there otBcially admonished not thenceforward to " hold,

teach, ordefend" the condecmed doctrine. This Inj unction

he promised to obey. On the 5th of March the Congrega-

tion of the Index issued a decree reiterating, with the

omission of the word "heretical," the censure of the theo-

logians, suspending, tisque corrigatur, the great work of

Copernicus, De Revolutionihus orbium, coelestium, and ab-

solutely prohibiting a treatise by a Carmelite monk named
Foscarini, which treated the same subject from a theological

point of view. At the same time it was given to be under-

stood that the new theory of the solar system might be held

ex hypothesi, and the trivial verbal alterations introduced

into the Polish astronomer's book in 1620, when the work

of revision was completed by Cardinal Gaetani, confirmed

this interpretation. This edict, it is essential to observe,

of which the responsibility rests with a disciplinary con-

gregation in no sense representing the church, was never

confirmed by the pope, and was virtually repealed in 1757
Tinder Benedict XIV,

Galileo returned to Florence three months later, not ill-

pleased, as his letters testify, with the result of his visit to

Rome. Ho brought with him, for the refutation of

calumnious reports circulated by his enemies, a written

certificate from Cardinal Bellarmine, to the eflfect that no
abjuration had been required of or penance imposed upon
him. During a prolonged audience, he had received from
the pope assurances of private esteem and personal proteor

tion ; and he trusted to his dialectical ingenuity to find the

means of presenting his scientific convictions under the

transparent veil of an hypothesis. Although a sincere

Catholic, he seems to have laid but little stress on the secret

admonition of the Holy Ofiice, which his sanguine tempera-

ment encouraged him gradually to dismiss from his mind.

He preserved no written memorandum of its terms, and it

was represented to him, according to his own deposition in

1C33, solely by Cardinal Bellarmine's certificate, in which,

fur obvious reasons, it was glossed over rather than ex-

pre.'ssly recorded. Fur seven years, however, during which
he led a life of studious retirement in the Villa Segni at

Bellosguardo, near Florence, he maintained an almost un-
broken silence. At the end of that time he appeared in

public with his Saggiatore, a polemical treatise written in

reply to the Libra Astronomica of Padre Grass! (under the
pseudonym of Lotario Sarsi), the Jesuit astronomer of the
CoUegio Romano. The subject in debate was the nature
of comets, the conspicuous appearance of threo of which
bodies in the year 1618 furnished the occasion of the
controversy. Galileo's views, although erroneous, since he
heM comets to be mere atmospheric emanations reflecting

sunlight after the evanescent fashion of a halo or a rainbow,
were expressed with such triumphant vigour, and embel-
lished with such telling sarcasms, that his opponent did not
venture upon a reply. The Saggiatore was printed at Rome
iu October 1C23, by the Academy of the Lincei, of which
Galileo was a member, with a dedication to the new pope.
Urban VIII., and notwithstanding some passages containing
a covert defence of Coperniean opinions, was received with
acclamation by the ecclesiastical, no less than by the scien-
tific authorities. Everything seemed now to promise a
close of unbroken prosperity to Galileo's career. Maffeo
Barberini, his warmest friend and admirer in the Sacred
College, was, by the election of August 8, 1623, seated on
the pontifical throne j and the marked distinction with
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which he visa received on his visit of congratulation to

Rome in 1624 encouraged him to hope for the .-ealization

of his utmost wishes. He received every mark of private
favour. The pope admitted him to six long audiences in

the course of two months, wrote an enthusiastic letter to
the grand-duke praising the great astronomer, not only for

his distinguished learning, but also for his exemplary piety,

and granted a pension to his son Vincenzo, which was after-

wards transferred to himself, and paid, with some irregu-

larities, to the end of his life. But on the subject of the
decree of 1C16, the revocation of which Galileo had hoped
to obtain through his personal influence, he found him in-

exorable. Nevertheless, the sanguine philosopher trusted,

not without reason, that it would at least be interpreted in

a liberal spirit, and his friends encouraged his imprudent
confidence by eagerly retailing to him eveiy papal utterance

which it was possible to construe in a favourable sense. To
Cardinal HohenzoUern Urban was reported to have said

that the theory of the earth's motion had not been and
could not be condemned as heretical, but only as rash ; and
in 1C30 the learned Dominican monk Campanella wrote ttt

Galileo that the pope had expressed to him in conversation

his disapproval of the prohibitory decree. Thus, in the full

anticipation of added renown, and without any misgiving'

as to ulterior consequences, Galileo set himself, on his re-

turn to Florence, to complete his famous bnt ill-starred

work, the Dialogo dei due Massimi Sistemi del Mondo.
Finished in 1630, it was not until January 1632 that it

emerged from the presses of Landini at Florence. The book
was orginally intended to appear in Rome, but unexpected
obstacles interposed. The Lyncean Academy collapsed with

the death of Prince Federigo Cesi, its founder and presi-

dent ; an outbreak of plague impeded communication
between tho various Italian cities ; and the imprimatur
was finally e:!:torted, rather than accorded, under the pres-

sure of private friendship and powerful interest. A tumult

of applause from every part of Europe followed its publica-

tion; and it would be difficult to find in any langiiage a
book in which animation and elegance of style are so hap-

pily combined with strength and clearness of scientifie ex-

position. Three interlocutors, named respectively Salviati,

Sagredo, and Simplicio, take part in the four dialogues

of which the work is composed. The first-named ex-

pounds the views of the author ; the second is an eager anct

intelligent listener ; tho third represents a well-meaning

but obtuse Peripatetic, whom the others treat at times with

undisguised contempt. Salviati and Sagredo took their

names from twoof Galileo's early friends, the formeralearncd

Florentine, the latter a distinguished Venetian gentleman

;

Simplicio ostensibly derived his from the Cilician com-

mentator of Aristotle, but the choice was doubtless insti-

gated by a sarcastic regard to the double meaning of the

word. There were not wanting those who insinuated that

Galileo intended to depict the pope himself in the guise -of

the simpleton of the party ; 'his charge, however, was not

only preposterous in itself, but wholly unsupported by

intrinsic evidence, and Urban was far to» sagacious to

give any permanent credit to it.

It was at once evident that the whole tenor of this re-

markable work was in flagrant contradiction with the edict

passed sixteen years before its publication, as well as with

the author's personal pledge of conformity to it. The

ironical submission with which it opened, and the assumed

indetermiuation with which it closed, were hardly intended

to mask the vigorous assertion of Coperniean principles

which formed its substance. It is a singular circumstance,

however, that the argument upon which Galileo mainly

relied as furnishing a physical demonstration of the truth of

the new theory rested on a misconception. The ebb and flow

of the tides, he asserted, were a visible effect of the '-erres-
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trial dcublo movement, since chey resulted from tlie ine-

quality of the absolute velocities through space of the
varioua parls of the earth's surface, produced by the motion
of rotation. To this notion, which took its rise iu a con-

fusion of thought, he attached capital importance, and he
treated with scorn Kepler's suggestion that a certain occult

attraction of the moon was iu some way concerned in the

phenomenon. Tlie theological censures which the book did
not fail to incur wore not slow in making themselves felt.

Towards the end of August the sale was prohibited ; on the
lat of October the author was cited to Rome by the
Inquisition. He pleaded his age, now close upon seventy

years, his infirm health, and the obstacles to travel caused
by quarantine regulations ; but the pope was sternly indig-

nant at what he held to be his ingratitude and insubordina-
tion, and no excuse was admitted. At length, on the 13th
of February 1633, he arrived at the residence of Nlccolini,

the Tuscan ambassador to the pontifical court, and there

abode in deep dejection for two months. From the 12th
to the 30th of April he was detained in the palace of the
Inquisition, where he occupied the apartments of the fiscal,

ond was treated with unexampled indulgence. On the
30th he was restored to the hospitality of NiccolinI, his

warm and generous partisan. The accusation against him
was that he had written in contravention of the decree of

1616, and in defiance of the command of the Holy Office

communicated to him by Cardinal Bellarmine; and his

defence consisted mainly in a disavowal of his opinions,

and an appeal to his good intentions. On the 21st of

June he was finally examined under menace of torture; but
.he continued to maintain hia assertion that, after its con-

demnation by the Congregation of thS Index, he had never
held the Copernican theory. Since the publication of the
documents relating to this memorable trial, there can no
longer be any doubt, not only that the threat of torture was
'not carried into execution, but that it was never intended
that it should be. On tlio 22d of June, in the church of

Santa Maria sopra Minerva, Galileo read his recantation,

and received his sentence. He was condemned, as " vehe-
mently suspected of heresy," to incarceration at the pleasure

of tlie tribunal, and by way of penance was enjoined to

recite once a week for three years the seven penitential

psalms. This sentence was signed by seven cardinals, but
did not receive the customary papal ratificatbn. The
legend according to which Galileo, rising from his knees
after repeating the formula of abjuration, stamped on the
ground, and exclaimed, " E pur si miiove!" is, as may
readily be supposed, entirely apocryphal. The earliest

ascertained authority for it is the seventh edition of an
Historical Dictionarii, published at Caen in 1789. It

seems probable that Galileo remained in the custody of the
Inquisition from the 21st to the 24th of June, on which day
he was relegated to the Villa Medici on the TrinitJi de'

Monti. Thence, or the 6th of July, he was permitted to

depart for Siena, where he spent several months in the
house of the archbishop, Ascanio Piccolomini, one of his

numerous and trusty friends. It was not until December
that his earnest desire of returning to Florence was realized,

and there, in the Villa Martellini at Arcetri, he spent the
remaining eight years of his life in the strict retirement
which was the prescribed condition of his comparative
freedom.

Domestic afflictions combined with numerous and painful
infirmities to embitter his old age. His sister-in-law and
hor whole family, who came to live witli'him on his return
from Rome, perished shortly afterr-ards oT the plague ; and
on the 1st of April 1631 died, to the inexpressible grief of

her father, his eldest and best-beloved daughter, a uun m
the convent of San Matteo at Arcetri. Galileo was never
married ; but by a Venetian woman named Marina Gamba

be had three children—a son who married and left descend-
ants, and two daughters who took the veil at an early age.

Notwithstanding this stain on the morality of his early life,

which was iu some degree compensated by the regularity

of his subsequent conduct, Galileu's general charaof'er was
one which commanded the respect of all who approached
him. His prodigious mental activity continued undimin-
ished to the last, nor were his latter years the least profit-

able to science of his long and eventful career. In 1636
he conipleted his Dialoghi delle Nuove Scieiize, in which he
recapitulated the results of his early experiments and
mature meditations on the principles of mechanics. This,

in many respects his most valuable work, was printed by
the Elzevirs at Leyden in 1638, and excited admiration
equally universal and more lasting than that accorded to

bis astronomical treatises. His last telescopic discovery

—

that of the moon's diurnal and monthly librations—was
made in 1637, only a few months before his eyes were for

ever closed in hopeless blindness. It was iu this condition

that Jlilton found him when he visited him at Arcetri in

1638. But the fire of hi^ genius was not even yet extinct.

He continued his scientific correspondence with unbroken
interest and undiminished logical acumen ; he thought out

the application of the pendulum to the regu>ation of clock-

work, which Huygens successfully realized seventeen years

later ; and he was engaged in dictating to his disciples,

Viviani and Torricelli, his latest ideas on the theory of

impact when he was seized with the slow fever which
in tsvo months brought him to the grave. On the 8th
January 1642 he closed his long Ufe of triumph and
humiliation, and the coincidence of the day of his birth

with that of Michelangelo's death was paralleled by the

coincidence of the year of his death with that of the birth

of Isaac Newton.
The direct servi:;es ""liich Galileo rendered to astronomy

are virtually summed up in his telescopic discoveries. To
the theoretical perfection of the science he contributed little

or nothing. He pointed out indeed that the so-called

" third motion," introduced by Copernicus to account for

the constant parallelism of the earth's axis, was a superfluous

complication. But he substituted the equally unnecessary

hypothesis of a magnetic attraction, and faikd to perceive

that the phenomenon to be explained was, in relation to

absolute space, not a movement, but the absence of move-

ment. The circumstaiioe, however, which most seriously

detracts from his scientific reputation is his neglect of thj

discoveries made during his lite-time by the greatest of his

contemporaries. Kepler's first and second laws were pub-

lished in 1009, and his third ten years later. By these

momentous inductions the geometrical theory of the solar

system was perfected, and a hitherto unimagined symmetry

was perceived to regulate the mutual relations of its mem-
bers. But by Galileo they were passed over in silence. In

his Dialogo del Massimi Sislemi, printed not less than

thirteen years after the last of the three laws had been given

to the world, the epicycles by which Copernicus, adhering

to the ancient postulate of uniform circular motion, had

endeavoured to reduce to theory the irregularities of the

planetary movements wore neither expressly adopted nor

expressly rejected ; and, after exhausting all the apologies

ofi'ered, the conclusion seems inevitable that this grave

defection from the cause of progress had no other motive

than the reluctance of the Florentine astronomer to aocept

discoveries which he had not originated,—this not through .

vulgar jealousy, of which he was incapable, but through a

certain unconscious intellectual egotism, not always un-

known to the greatest minds His name, however, is justly

as iociated with that vast extension of the bounds of the

visible universe which has rendered modern astronomy the

most sublime of sciences, and his telescopic obsei^vationa
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are not leas remarkable for tTie sagacity wliicli directed,

than for the inspiration which prompted them. With the

sure instinct of genius, he seized the characteristic features

of the phenomena presented to his attention, and his

inferences, except when distorted by polemical exigencies,

have been strikingly confirmed by modern investigations.

Of his two capital errors, regarding respectively the theory

of the tides and the nature of comets, the first was insidi-

ously recommended to him by his passionate desire to find

a physical confirmation of the earth's double motion ; the

second was adopted for the purpose of rebutting an anti-

Copernican argument founded on the planetary analogies of

those erratic subjects of the sun. Within two years of

their first discovery, he had constructed approximately

accurate tables of thererolutions of Jupiter's satellites, and

he proposed their frequent eclipses as a means of determin-

ing longitudes, not only on land, but at sea. This method,

on which he laid great stress, and for the facilitation of

which he invented a binocular glass, and devised some

skilful mechanical contrivances, was offered by him in 1616

to the Spanish Government, and afterwards to that of

Tuscany, but in each c:se unsuccessfully ; and the close of

his life was occupied with prolonged but fruitless negotia-

tions on the same subject with the states-general of Holland.

The idea, though ingenious, has been found of little

practical utility at sea, where the method founded on the

observed distance of the moon from a known star is that

usually employed.

A series of careful observations made him acquainted

with the principal appearances revealed by modern instru-

ments in the solar spots. He pointed out that they were

limited to a certain defined zone on the suc's surface ; he

noted the faculce with which they are associated, the

penumbra liy which they are bordered, their slight proper

motions, and their rapid changes of form. He inferred

from the regularity of their general movements the rotation

of the sun on 'ts axis in a period of little less than a month
(the actual period is 2.5d. 7h. •tSm.) ; and he grounded on

the varying nature of the paths aj'parently traversed by
them a plausible, though inconclusive, argument in favour

of the earth's annual revolution. Twice in the year, he
observed, they seem to travel across the solar disk in

straight lines ; at other times, in curves. These appear-

ances he referred with great acuteness to the slight inclina-

tion of the suu's axis of rotation to the plane of the ecliptic.

Thus, when the earth finds herself in the plane of the sun's

equator, which occurs at two opposite points of her orbit,

the spots, travelling in circles parallel with that plane,

necessarily appear to describe right lines ; but when the

earth is above or below the equatorial level, the paths of

the spots open out into curves turned downwards or up-

wards, according to the direction in which they are seen.

The explanation, however, of this phenomenon is equally

consistent with the geocentric as with the heliocentric theory

of the solar system. The idea of a universal force of

gravitation seems to have hovered around tlie borders of

this great man's mind, without ever fully entering it. He
perceived the analogy between the power which holds the

moon in the neighbourhood of the earth, and conjpels

Jupiter's satellites to circulate round their primary, and the

attraction exercised by the earth on bodies at its surface ;'

but he failed to conceive the combination of central force

with initial velocity, and was disposed to connect the revolu-

' Tlie pass;ige is sufficiently remarkable to desert'e quotation in the
orij;lual:—-'* Le parti della Terra hauno tal propensioue al centro di

cssa, che quauJo ella cangia??e luogo, le dette parti, benchi; lontane
dal globo nel tempo dellc nuit.ozioni di csso, lo seguirebbero per tutto;
e.';enipio di nb sia il seguito ^^erpetuo delle MeJicee, ancorcbe separate
contiiiuaniente d.a Ciove. L'istcsso si deve dire delta Luus^ obbligata
« seguir la Terra.'*

—

Diolojo dci Massimi Sistcmi, Gioraata terza, j).

S31 of Aiberi's edition.

tions of the planets with the axi.^1 rotation of the sun.

This notion, it is plain, tended rather towards Descartes'e

theory of vortices than towards Newton's theory of gravita-

tion. More valid instances of the anticipation of modem
discoveries may be found in his prevision that a small

annual parallax would eventually be found for soma of the

fixed stars, and that extra-Saturnian planets would at some

future time be ascertained to exist, and in his conviction

that light travels with a measurable although, in relation

to terrestrial distances, infinite velocity.

The invention of the miscroscope, attributed to Galileo

by his first biographer, Vincenzo Viviani, does not in truth

belong to him. Such an instrument was made as ear'y as

1590 by Zacharias Jausen of Middleburg; and although

Galileo discovered, in 1610, a means of adapting his tele-

scope to the examination of minute objects, he did not

become acquainted with the compound microscope until

1624, when he saw one of Drebbel's instruments in Rome,
and, with characteristic ingenuity, immediately introduced

some material improvements into its construction.

The most substantial, if not the most brilliant part of

his work consisted undoubtedly in his contributions towards

the establishment of mechanics as a science. Some valu-

able but isolated facts and theorems were previously dis-

covered and proved, but it was he who first clearly grasped

the idea of force as a mechanical agent, and extended to

the external world the conception of the invariability of the

relation between cause and eflfect. From the time of

Archimedes there had existed a science of equilibrium, but

the science of motion began to exist with GalUeo. It is

not too much to say that the final triumph of the Copernican

system was due in larger measure to his labours in tlii.''

department than to his direct arguments in its favour. The
problem of the heavens is essentially a mechanical one; and

without the mechanical conceptions of the dependence of

motion upon force which Galileo familiarized to men's

minds, that problem might have remained a sealed book

even to the intelligence of Newton, The interdependence

of motion and force was not indeed formulated into definite

laws by Galileo, but his writings on dynamics are every-

where suggestive of those laws, and his solutions of dyna-

mical problems involve their recognition. The extraor-

dinary advances made by him in this branch of knowledge

were owing to his happy method of applying mathematical

analysis to physical problems. As a pure mathematician

he was, it is true, surpassed in profundity by more than one

among his pupils and contemporaries ; and in the wider

imaginative grasp of abstract geometrical principles he

cannot be compared with Fermat, Descartes, or Pascal, to

say nothing of Newton or Leibnitz. Still, even in the

region of pure mathematics, his powerful and original mind

left notable traces of its working. He studied the proper-

ties of the cycloid, and attempted the problem of itJs

quadrature earlier than Jlersenne ; and in the "infinitesi-

mals," which he was one of the first to introduce into geo-

metrical demonstrations, was contained the fruitful germ of

the differential calculus. But the method which was

peculiarly his, and which still forms the open road to dis-

coveries in natural science, consisted in the combination of

experiment with calculation—in the transformation of the

concrete into the abstract, and the assiduous comparison oi

results. The first fruits of the new system of investigation

was his determination of the laws of falling bodies. Con-

ceiving that the simplest principle is the most likely to be

true, he assumed as a postulate that bodies falling freely

towards the earth descend with a uniformly accelerated

motion, and deduced thence the principal mathematical con-,

sequences, aj that the velocities acquired are in the direct

and the spaces traversed in the duplicate ratio of the times,

counted from the beginning of motion ; finally, he proved.
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by observing the times of descent of bodies falling dovni

long inclined planes, that the postulated law was the true

kw. Even here, ho was obliged to take for granted that

the velocities acquired in descending from the same heiglit

along planes of every inclination are equal ; and it was not

until shortly before his death that he found the mathe-

matical demonstration of this not very obvious principle.

The first law of motion—that which expresses the prin-

ciple of inertia—is virtually contained in the idea of uni-

formly accelerated velocity. The recognition of the

second—that of the independence of diEferent motions

—

must be added to form the true theory of projectiles. This

was done by Galileo. Up to his time it was universally

held in the schools that the motion of a body must cease

with the impulse communicated to it, but for the " reaction

of the medium " which helps it forward. Galileo showed,

ou the contrary, that the nature of motion once impressed

is to continue indefinitely in a uniform direction, and that

the effect of the medium is a retarding, not an impelling one.

Another commonly received axiom was that no body could

be affected by more than one movement at ono time, and it

was thus supposed that a cannon ball, or other projectile,

moves forward in a riglit line until its first impulse is ex-

hausted, when it falls vertically to the ground. In the

fourth of Galileo's dialogues on mechanics, he demonstrated

that the path described by a projectile, being the result of

the combination of a uniform transverse motion with a

uniformly accelerated vertical motion, must, apart from the

resistance of the air, be a parabola. The establishment of

the principle of the composition of motions formed a con-

clusive answer to the most formidable of the arguments
used against the rotation of the earth, and we find it

accordingly triumphantly brought forward by Galileo in the

second of his dialogues on the systems of the world. It

was urged by anti-Copernicans that a body flung upwards

or cast downwards would, it the earth were in motion, be

left behind by the rapid translation of the point from which
it started ; Galileo, however, proved that the reception of a

fresh impulse in no way interfered with the movement
already Impressed, and that, the rotation of the earth was
insensible, because shared equally by aU bodies at its sur-

face His theory of the inclined plane, combined with his

satisfactory definition of " momentum," led him towards the

third law of motion. We find Newton's theorem, that
" action and reaction are equal and opposite," stated with

approximate precision in his treatise Delia Scienza

Meccaiiica, which contains the substance of lectures de-

livered during his professorship at Padua ; and the sam^
principle is involved in the axiom enunciated in the third

of his mechanical dialogues, that ''the propensity to fail of

a body is equal to the least resistance which suffices to

support it." The problems of percussion, however, did not

receive a definitive solution untQ after his death.

His services were no less conspicuous in the statical than

in the kinetical division of mechanics. He gave the first

direct and entirely satisfactory demonstration of equilibrium

on an inclined plane, reducing it to the lever by a sound
and ingenious train of reasoning; while, by establishing the

theory of " virtual velocities," he laid down the fundamental
principle which, in the opinion of Lagrange, contains the

general expression of the laws of equilibrium. He studied

with attention the still obscure subject of molecular co-

hesion, and little has been added to what he ascertained on
the question of transverse strains and the strength of beams,
brought by him for the first time within the scope of

mechanical theory. In his Dismrso intorno alle cose eke

stanno su lacqna, publLshcd in lfil2, he used the principle

of virtual velocities to demonstrate the more important

theorems of hydrostatics, deducing from it the equilibrium

of fluid in a siphon, and proved against the Aristotelians

that the floating of solid bodies in a liquid depends not upon
their form, but upon their specific gravities, relative to such

liquid.

In order to form an adequate estimate of the stride made
by Galileo in natural philosophy, it would be necessary to

enumerate the confused and erroneous opinions prevailing

on all such subjects in his time. His best eulogium, it has

been truly said, consists in the fallacies which he exposed.

The scholastic distinctions between corruptible and incor-

ruptible substances, between absolute gravity and absolute

levity, between natural and violent motions, if they did not

wholly disappear from scientific phraseology, ceased thence-

forward to hold the place of honour in the controversies of

the learned. Discarding these obscure and misleading

notions, Galileo taught that gravity and levity are relative

terms, and that all bodies are heavy, even those which, like

the air, are invisible ; that motion is the result of force,

instantaneous or continuous ; that weight is a continuous

force, attracting towards the centre of the earth ; that, in

a vacuum, all bodies would fall with equal velocities ; that

the " inertia of matter" implies the continuance of motion,

as well as the permanence of rest ; and that the substance

of the heavenly bodies is equally " corruptible " with that

of the earth. These simple elementary ideas were emin-

ently capable of development and investigation, and were

not only trne, but the prelude to further truth ; while those

they superseded defied inquiry by their vagueness, sai
baffled it with their obscurity. Galileo was a man born in

due time. He was superior to his contemporaries, but not

isolated amount them. He represented and intensified a
grori'ing tendency of the age in which he lived. It was
beginning to be suspected that from Aristotle an appeal lay

to nature, and some were found who no longer treated the

ipse dixit of the Stagirite as the final authority in mattera

of science. A vigorous but ineffectual warfare had already

been waged against the blind traditions of the schools by
Ramus and Telesius, by Patricius and Campanella, and the

revolution which Galileo completed had been prepared by
his predecessors. Nevertheless, the tasIS| ^ivhich he so

effectually accomplished demanded the hignost and rarest

quality of genius. He struck out for himself the happy
middle path between the a priori and the empirical systems,

and exemplified with brilliant success the method by which

exp'irimental science has wrested from nature so many of

hor secrets. His miud was an eminently practical one. He
cor.cerned himself above all with what fell within the range

of exact inquiry, and left to others the larger but less

fnitful speculations which can never be brought to the

direct test of experiment. Thus, while far-reaching but

hasty generalizations have had their day and been forgotten;

his work has proved permanent, because he made sure of

its foundations. His keen intuition of truth, his vigour and
yet sobriety of argument, his fertility of illustration and
acuteness of sarcasm, made him irresistible to his autag-

onists ; and the evanescent triumphs of successful contro-

versy have been succeeded by the lasting applause of

posterity.

The first complete edition of Galileo's writings was published «t

Florence (1842-1856), m 15 8vo vols., by the Societh, Editrice Fior-

cntioa, under the able supervision of Signer Eugenio Alb^ri. Beiiidcs

the works already enumerated, it contains the hitherto inedited

Srrmones de Motu Gravium, composed at Pisa bet^veeu 1589 and
1591 ; his letters to his friends, with many of their replies, as well

as several of the essays of liis scientific opi:onents; his private com-
ments on the Orlaiido Ficrioso, of which he was an enthusiastic

admirer, and 'on the Gcrtisalcmm^ LibcraCa, of which he was an
equally persistent depreciator; some' stanzas and sonnets of no great

merit, together with the sketch of a comedy ; finally, a reprint of

Viviani's Life, with valuable notes and corrections. The original

documents from the archives of the Inquisition, relating to the
events of 1616,and 1633, recovered from Paris in 1846 by the efforta

of Count Rossi, and now in the Vaticaji Library, were to a liraitetl

extent made public 'by Mousigiior Marino-Mariui in 1850, and
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more nnreservediy oy M. Henri de I'fipinois, in an essay entitled
** Galilee, son Proces, sa Condemnation," published in 1867 in

the lUvuc ties QiustioTis Historiques. He was followed by M. K^irl

von Gebler, who, in an able and exhaustive but somewhat pre-

judiced voi]<,*Galilco Galilei uiid die Homische Curie (Stuttgart,

1876). sought to impeach the authenticity of a document of prime
importance in the trial of 1633. He has, howevOT, been victoriously

answered by Signor Domenico Berti, in Jl Processo crriginaU di

Galileo Galilei (Rome, 1876), and by SI. de I'^pinois, with Lcs

races du Proeis de Galilie (Rome, Paris, 1877). The touching

letters of Galileo's eldest daughter, Sister Slaria Celeste, to her

Tatherwere printed in 1864 by Professor Carlo Arduini, in a pub-

lication enritled La Primogeniia di Galileo Galilei. See also M.
Th. Henri Martin's excellent biography, Gallic, Us Droits de la

ScieTtce et la Mdlwdc des Sciences Physiques, Pai-is, 1868 ; and the

^nonymons Private Life of Galiuoj London, 1870. (A. SI. C.)

GALITCH, or Halicz, a town of Russia, at the head

of a district in the government of Kostroma, 80 miles N.E.

of Kostroma, in 57° 15' K lat. and 42° 56' E. long., on

the low south-eastern shore of Oalitch Lake. Among its

public buildings are a hospital, a poorhouse opened in 1855,

about 15 churches, and a convent of the third class. The
chief occupation of the inhabitants is tho manufacture of

leather and gloves ; and the fisheries of the lake yield about

30,000 rubles per annum, and give employment to about

400 fishermen, whose rights are secured by ancient charters.

At the annual fair a considerable trade is done in woollen

and cotton goods, earthenware, and miscellaneous articles.

In 1860 the population was 6536 ; but in the Si Petersburg

Calendar for 1878 it is given at 56''0.

GALL, Franz Joseph (1758-1828), anatomist, physio-

logist, and founder of phrenology, was born at Tiefenbrunn

near Pforzheim, Baden, on the 9th of March 1758. After

completing the usual literary course at Baden and Bruchsal,

he began the study of medicine under Hermann at Strasburg,

whence, attracted by the names of Van Swieten and StoU,

he removed to Vienna in 1781. Having received his

diploma, he began to practise as a physician there in 1785
;

but his energies were mainly devoted to the scientific

investigation of problems which, even from boyhood, had
been occupying his attention. At ar comparatively early

period he had formed a generalization which he believed

to be a sound one, that in th.e human subject at least a

powerful memory is invariably associated with prominent
eyes ; and further observation had enabled him, as he
thought, also to define the external characteristics indicative

of special talents for painting, music, and the mechanical
arts. Following out these researches, he gradually reached

the strong personal conviction, not only that the talents

and dispositions of men are dependent upon the functions

of the brain, but also that they may be inferred with perfect

exactitude and precision from the externa] appearances of

the skull. Gall's first appearance as an author was made
in 1791, when he published the first two chapters of a
(never completed) work entitled Philosophisch-riiedicinische

Uyitersuchiingeii iiher Natiir u. Kunst im Icranlcen u. gesunden
Ziistande des Menschen. The first public notice of his

inquiries in cranioscopy, however, was in the form of a

familiar letter addressed to a friend, which appeared in

^\ ieland's Deutscker Mercur in 1798 ; but two years before

this Gall had commenced giving private courses of phreno-

logical lectures in Vienna, where his doctrines soon attracted

general attention, and met with increasing success until,

in 1802, they were interdicted by the Government on the

ground that tney were dangerous to religion. This step on
the part of the authorities had the efi"ect of greatly stimu-

lating public curiosity and increasing Gall's celebrity. In
March 1805 he finally left Vienna, in company with his

friend and associate Spurzheim, and made a tour through
Germany, in the course of which he lectured in Berlin,

Dresden, Magdeburg, 'ind several of the university towns.

These expositions, which he knew how to make popular

Bn_d attractive, were much resorted to by the public, and

excited considerable controveRy in (he- scientific world.

He had almost reached the zenith of his fame when, in

1807, he repaired to Paris and established himself there as

a medical practitioner, at the same time continuing his

activity as a lecturer and writer. In 1808 appeared his

Introduction au cours de phvsiologie du cerveau, which was
followed in 18P9 by the Jiecherches sur le systeme nerve^tx

en yeniral, et sur celui du cerveau en particulier (originally

laid before the Institute of France in March 1808), and in

1810 by the first instalmenCof the Anatomie et Physiologie
da systeme nerveux en general, et du cerveau en particulier,

avec des observations sur la possihilite de reconnaltre plusieurs

dispositions intellectnelles et morales de I'homme et des
animaux par la configuration de leurs teies. The Recherches,

and the first two volumes of tlie Anatomie, bear the conjoint

names of GaU and Spurzheim. The latter work was com-
pleted in 1819, and appeared in a second edition of six 8vo
volumes shortly afterwards (1822-25). In 1811 he replied

to a charge of Spinozism or atheism, which had been

strongly urged against him in certain quarters, by a treatise

entitled Des dispositions innees de V&me et de I'esprit, which
he afterwards incorporated with his greater work. In 1819
he became a naturalized French subject, but his efforts -two

years afterwards to obtain admission to the Academy of

Sciences, although supported by Geoffrey St Hilaire, were
unsuccessful. In 1823 he visited London with the intention

of giving a series of phrenological lectures, but was dis-

af)pointed of the reception he had anticipated, and speedily

abandoned his plans. He continued to lecture and practise

in Paris until the beginning of 1828, when he was disabled

by an apoplectic seizure. His death took place at Montronge
near Paris, on the 22d of August 1828. The Anatomie has

been translated into English by Lewis (Boston, U.S., 1835).

GALLAND, Antoixe (1646-1715), Onentalisf and
archfeologist, the first F.uropean translator of the Arabian
Kights, was born in 1646 at Eollot, in the department of

Somme. The completion of his school education at Noyon
was followed by a brief apprenticeship to a trade, from

which, however, he soon escaped, to pursue his linguistic

studies at Paris. After having been employed for some
time in making a catalogue of the Oriental manuscripts at

the Sorbonne, he was, in 1670, attached to the French
embassy at Constantinople; and in 1673 he also accorn-

panied his chief (De Nointel) to Syria and the Levant,

where he availed himself of the opportunity to copy a

great number of inscriptions, and also to sketch, in some
cases even to remove, historical monuments. .After a

brief visit to France, where his collection of antiquities

attracted some attention, Galland returned to the Levant
in 1676 ; and in 1679 he undertook a third voyage, being

commissioned by the French East India Company to collect

for the cabinet of Colbert ; on the expiry of this commissiori

he was instructed by the Government to continue \\\3

researches, and had tlie title of " antiquary to the king "

conferred upon him. During his prolonged residences

.abroad he acquired a thorough knowledge of the Arabic^

Turkish, and Persian languages and literatures, which/

on his final return to France, enabled him to render

valuable assistance to Thevenot, the keeper of the royal

library, and to D'Herbelot. After their deaths he lived fo^

some time at Caen under the roof of Foucault the intcndant,

himself no mean archaeologist ; and there he began the

publication (1704-17) of Les Milk et Une ^'uits, a trans-'

lation which excited immense interest during the tiipe of

its appearance, and which is still the standard Fren«Ji

translation (last edition 1872). In 1701 Galland had been

admitted into the Academy of Inscriptions, and in 1709

lie was appointed to the diair of Arabic in the College de

France. He continued to discharge the duties of Ihis post

until hb death, which took place February 17, 1715.
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Bo&idei a number of meritorions archeeological works, especially

lb the department of numismotica, he also published a compilation

£rom the Arabic, Persian, and Turkish, entitled Paroles remar-

ruabUtf borisvwta ti vioj^imes des Orientaux {169i\ and a translation

from KG Arabic mauuachpt, De V&rigine ct dv. progris du Caffi

(169^-). The former of these works appeared in an English trans-

lation in 1795. His Conten ct FabUa Indunrus de Bidpal et de

Lokmav, waa published after his death (1724), Among his numer-
ous unpublished manuscripta are said to be included a translation

of the Koran and a Turkish dictionary.

GALLARATE, a flourishing to^vn of Italy, the head of

n circle ia the province of Milan, eituated on the railway

23 miles N.W. of Milan at the junction of the line running

N. to Varese. It haa a teclinical school, and carries on
the manufacture of cotton and linen. In the Middle Ages
it )s mentioned as Galaratum and Glareatum, and especially

in the 10th century it appears to have been a strongly

fortified and important place. Population in 1871, 7576.

QALLAS, or more correctly Galla, a powerful race

bf eastern Africa, Bettered over the wide region which
extends for about 1000 miles from the interior of

Abyssinia to the neighbourhood of the river Sabacki,

in 3° 12' of S. latitude. Almost nothing has been de-

finitely ascertained about the early homes and migrations

of the race ; but it appears to have occupied the eouthern
portion of its present territory for nearly four centuries at

leaat. According to Ludolf and Bruce, the GaUa invaders

first crossed the Abysainiau frontiers in the year 1537.

The Gallas of Gojam (a district along the northern side of

the river Abai) tell how their savage forefathers came from
the south-east from a country on the other side of a bahr
(lake or river), and the Yedju and Raia Galla also point

towards tho east and commemorate the passage of a bahr.

Among the southern Gallas tradition appears to be mainly
concerned with the expulsion of tho race from the country
now occupied by the Somali. It is usually maintained
that the Gallas are ethnographically of Semitic affinity,

and find their nearest kinsmen in the Somali, the Bankali,
and the Abyssinians ; but M. Lejean ia of opinion that

they rather belong to the Aryan race, and this is so far

supported by their physiological characteristics. One
thing is "certain, that they have nothing in common with
the negro type ; the " musculation " of the arms, thighs,

and calves is altogether different, and they have none of

the fetor developed by the negro skin ; their frame is large

and powerful, their complexion a very dark brown, their

brow broad and lofty, their eyes deep-sunk and lively, and
tlieir features not unfrequently of a regular and finely-shaped

description. Of the Semitic affinity of the language their

is no question, and according to the usual classification it

belongs to the same Semitico-Hamitic group as the Somali,
the Salio, and the Dankall.'
The Gallas are for the most part still in the nomadic ond pastoral

stage
;
though, as we advance northwards into Abyssinia, we find

them more and more assimilated to the settled and agricultural in-
habitants of that kingdom. Among the southern tribes it is said
that about 7 or 8 head of cattle are kept for every man, woman, and
child ; and among the northern tribes, as neither man nor woman
over thinks of going any distance on foot, the number of horses is
very largo. The ordinary food consists .of flesh, blood, milk, butter,
and honey, the last being considered of so much importance by the
southern Gallaa that a rude system of bee-keeping is in vogue, and
tho husband who fails to furnish his wife with a sufBciont supply of
honey m.ay be excluded from all conjugal riglits. This last fact is

one of those which indicate the comparatively high position occu-
pied by the Galla women, who, moreover, have tho right, but rarely
granted in a savage state of society, of refusing an unacceptable
olfer of marriace. In the south monogamy is the rule, but in the
north tho number of a man's wives is limited only by his wishes and
Ilia wealth. Each tribe has its own hoiitcli or sultan, who enjoys

' The similarity to tho Semitic was pointed out by Benfey in
GiiUing. OchJirU Anzeigen, 1316, in a review of Tutschek's lexicon
and p-auiniar (1841, 1845). Further details in reffni-d to its vocabu-
lary and structure will bo found in Lottner's paper in tho Traneactiona
0/ the rhiloloffical Sccii-I;/. Loo'ion, 1S60-51, nn.l in the Xovara
Jl<ils^ 1307. Krr.nf h.id publislicd a gi-nnimar .-i: early m 1840.

the strange privilege of being the only merchant for his people, b\il

in all puClic concerns must tuke the advice of the fathers ol' families
assembled in council. The greater proportion of the tribes are still

pagan, worUiipping a supreme god Waka, and the subordinate god
and goddess Oglia and Atilia, whose favour is secured by sacrihces
of oieii and sheep. Witii a Etrang3 liberality of sentiment, they
say that at a certain time of the yuar Walia leaves them and goes
to attend to the v.auts of their enemies the Eumali, whom also he
has created. Some tiibes, and notably the Wollo-Galla, have been
converted to Mahometauism, and very bigoted adlierenta of th^
prophet they are. In the north a kind of superfioial Chrlstianization
has taken place, to the extent at least that the people are familial
with the names of Jlarcmma or llary, Balawofd or Jesus, Girgis
or St George, &c. ; but to all practical intants paganism is still in

force. The serpent is a special object of worship, the northern
Gallas believing that he is the author of th3 liuman race. A con-
siderable number of the men find employmc.ii in tho Abyssinian
armies, and in comparison with their neighbours are bravo aud war-
like. The total number of the Gallas was e:vimat?d by Krepf at

from six to eight millions, and Plowden mentions individual tribea

that could bring into the field 20,000 or 30,000 horca. Among tie
more important tribes in the south (the name in each instance being
compounded with Galla) are the Ramatta, the Kukatca, the Ba6ie,

the Aurova, the "Wadjole, the Hani, the Arrar, and the Kauigo
Galla ; the Borani, a very powerful tribe, may be considered to mark
the division between north end south ; and in the north we find

the Amoro, the Jai-so, the Toolama, tho Wollo, the Ambassil, tin

Aijjo, and the Azobo Galla.

See Beke, "On the Origin of the Gallas," in Tram:, of Brit'.

Assoc. ^ 1847; Krapf, Travels . ... in EasttrTi Africa^
1H60; D'Abbadie, Douze Ans en Ilaute-Ethiopie, 1SG8 ; Brenner,
" Forschungen in Ost-Afrika," in Petermann's Mittkcilungen, 1868;
Plowden, Travels in Abyssinia and the Galln Country^ 1863 ; and
a paper by Louis Lande in Jievue des Veux Mondca, 1878.

ALBEET GALLATIN
ALBERT Gallatin was born in Geneva, Switzerland,

Jan. 29 , 1761. His father, Jean Gallatin, was of

an illustrious family and claimed descent from A. Atilius

Callatinus, a Roman consul of the third century before

Christ. This claim is not substantiated, as a period oi

fifteen hundred years lies between the Roman Consul
and the first authentic Gallatin who lived in Savoy in

the thirteenth century. This Gallatin was at that time
of aristocratic blood, with titles of nobility; so that the

family must have been of considerable importance for

at least a century before. In 1510 the family came to

Geneva, identified thems^ves with John Cah'in and a
Republican form of government, gave up their titles,

and in large measure their fortunes, but tiiev still held
to the purity of their blood and were powerful factors

in the social and political life of Switzerland. They
were a numerous t'amily and the little government did

not aftbrd employment for the talents of all of them,
so thev took service imder different kings, won dis-

tinction, and lost their lives in gallant action; and be-

came great civic potentates in foreign cities. Their
personal friends were men whom accident or talent

made famous, such as Voltaire and the Landgrave of
Hesse.

Albert's father, Jean Gallatin, married Sophie
Albertine Rolaz du Rosey, of RoUe, and died in 1765,

when Albert was but four years of age. His mother
followed in 1770, thus leaving the boy an orphan at the

early age of nine, with an invalid sister five ^-ears older.

At the time of his father's death, one of his mother's
intimate friends, Catherine Pictet, seeing the young
widow overwhelmed with the care of her husband's
business and of her sick daughter, took Albert into her
own household. After his mother's death he became
virtually her own child, beside being the heir of his

grandfather, Abraham Gallatin, and the favorite of a
wealthy uncle, Alphonse Rolez, of Rolle. He had a

right to expect a fortune from these three people and
was popular and beloved by all Ins friends ana relatives;

his education was caret'ully su]ier\'ised by his tbster

mother, Mile. Pictct. -At sixteen years of age he was
sent to boarding school and afterwards to an academy,
graduating in 177!*. No expense was spared in his

education. His small property was so frugally man-
aged that by the time he reached bis ma]orily his
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rather'* debts had all been paid from the income.

About this time both his uncle and grandfather died in-

solvent, and owing to his own small patrimony, Albert

was thrown almost entirely on his own resources. Yet
from the distinction of his family, and the mental ic-

quisitioiis he liad gained in college, he was on the road

to success and could easily have gained fame and
fortune in the city of his birth. At the age of eighteen

'.ewas clear-minded, sober and practical. The first

year after graduation he returned to Mile. Pictet and
r;cupied himself as tutor to her young nephew, Isaac

Pictet. He often visited his grandmother, who urged
him to enter the services of the Landgrave of Hesse,

but a military life had but little attraction for him.

During this year he visited Voltaire; and widened his

acquaintance among the many learned and distin-

guished men, who made Geneva their home. He
breathed this balmy atmosphere of learning and was
filled with ambitious dreams and at the same time with

a noble discouragement. It seemed to the 3'outh that

where there was so much intellectual and moral worth
in the market, distinction would be difficult to attain.

This, together with his loss of fortune and a quarrel

with his grandmother on account of his refusal to

"serve under a tyrant," as he termed the Landgrave of

Hesse, made him resolve on a course of action, which
lost a gladiator for the little arena of Geneva and
gained Albert Gallatin for the larger political field

which the young and growing government of the

United States afforded.

He made silent preparations for his departure, and
carrying with him such small resources as he could com-
mand, accompanied by his college friend Henri Serre,

he departed from Geneva in the spring of 1780, leaving

behind him the city ofhis ancestry, his influential friends,

congenial society and prestige, and emigrated to

America. He was but nineteen years of age when he'

thus took his fortunes in his own hands and cut him-
self off from the assistance of his grandmother and
Mile. Pictet. He regretted this step near the close of
his life in spite of his wonderful successes, and said that

he had advised only one man to emigrate, Jean
Brdollet, who afterwards joined him in America, and
that he was sorry for having done so. He was proud,

shy and reticent. He was moved by political ideals

and filled with a spirit of adventure and leadership.

For many years these traits of Albert Gallatin's char-

acter controlled his actions. They explain the appar-
ent perversity with which he abandoned his friends

and prospects. He departed secretly from fear that

he would be restrained, should his plans become known.
This was a weak and unworthy excuse, as he afterwards
acknowleged, for although his friends opposed him
they would gladly have furnished him with the neces-
sary equipment for his journey to the New World, if he
had only declared to them his intention to go. The
two young men started with the small sum of 166
Louis d'or. The cost of their passage reduced the

little amount to about $400, all of which belonged to

Gallatin. The friends in Geneva strove in every way
to smooth the path to success for these yoimg men, and
wrote letters of introduction for them to influential

people in America, but Gallatin disliked large cities,

where his learning would have given him an immediate
foothold, and disdaining all these helps struck out into

the wooded wilderness of Maine. He had courage,
endurance, hope and discipline of a high order, else he
would have fallen back on the "cushion of circum-
stance," which was alwa^-s held invitingly before him.
He never used his letters of introduction. Mile. Pictet

wrote him long letters telling how she mourned his

loss, but he was unwilling to tell her of his hardships
and did not write to her for a whole year.

Ii 1781, after untold privations in the woods, and a
failure in trade, he obtained a French class in Harvard
College. But New England asceticism and the rigor

of the climate were unfriendly to the Gallic jouth.

His life in Boston was unproductive and unsatisfac-

tory, and he finally cut himse'.f loose from it and
plunged into the freer air of Pennsylvania and
Virginia. Here he found his natural element. He
engaged in land speculation and local politics, married
a Miss .Sophia Allegre and settled down in a country
where it needed energy to live. Here he w-ould have
developed naturally into a provincial potentate and
wealthy land owner on a large plantation, had his

3'oung wife not died a few months after marriage. To
this sad event is probably due his sub'teequent career.

He was driven into the excitement of politics Ly his
grief and loneliness. Soon his rare origin and attain-

ments brought him forward rapidly in a pioneer settle-

ment. The times needed such men. Independence
had been wrested from England, but the government
had not yet been established. The constitution was
before the states for adoption. Gallatin belonged to

the anti-Federalist, the minority party, and was thus
one of the men who helped draft some of the amend-
ments to the constitution. He could not speak Eng-
lish plainly, and w-as hampered in debate, but the clear

force of his reasoning, united with his grasp of the
situation, at once brought him to the front in the
legislature of Pennsylvania, and carried him to Con-
gress. The impression he made on public men is to

be explained only by his intellect and integrity, because
he was not a man to whom many people ever became
warmly attached. He was tall and strong, with a
severe cast of countenance and cold manner, and dis-

dained to conciliate anyone. He soon became the

leader of the Republican party in Pennsylvania. He
came into collision with Alexander Hamilton at this

time on account of the excise on spirits. This
measure was the simplest way to meet the existing

necessity for money in order to carry on the govern-

ment. The tax was unpopular, as any tax was bound
to be with a people who had just successfully resisted

taxation, but Hamilton forced the excise, and subse-

quent events proved his wisdom in having done so.

Gallatin was one of the most powerful opponents of

Hamilton's scheme, and thus, while fighting on purely

legal grounds, identified himself with a lawless element
and was thus practically at war both with the Federal-

ists and with his own constituents. His own force and
integrity kept him erect and compelled the respectful

attention pf both parties throughout this trying period,

when he stood the severest test to which a man in

public life can be subjected. He received a singular

proof of this confidence in him by being chosen to

represent Pennsylvania in Congress by a vote of both

parties. The Federalists being in a powerful majority

annulled his election on the grounds of his being the

leader of the insurrectionists and retired him to private

life. At the rise of the " whiskey rebellion " by the

anti-Federalists he risked his life to face a mob of his

own constituents and denounced them in unqualified

terms, and by his prompt action turned this movement
into a ridiculous affair. He had made a mistake in his

estimate of the character of the population and

hastened to oppose the rebellion. In history there

will always be some doubts expressed as to Gallatin's

part in the whole proceeding, and in the opinion of

most people he must be held responsible for the first

resistance to the government. But at the time he

came out of the encounter with a spotless reputation,

—

the only western anti-Federalist who did so. Shortly

afterwards he was again elected to the House of Rep-
resentatives. His previous mistake in gauging his con-

stituency seems to have been the only time in a long

public career when he was not endowed with a keen

faculty for feeling the public pulse. This quality w„s
felt by all public men \vho came in contact w^ith him,

and had instant eftect when he returned to Congress.

He became the leader of the Republican party at once

and held his place easily during the six years he re-

mained in the House. There was no one else who
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compared with him in intellectual ability, foresight,

judgment, moderation or convincing speech, though
many surpassed him in eloquence. He was always
dignified and calm, never descending to personalities,

but carrying his point by sheer force of reason. For
opponents! he had John Marshall, Griswold, Bayard,

Harper, Dana, and other distinguished men. He had
besides to contend against an imperfect knowledge of

English and bad pronunciation, llis ultimatums were
the result of hard study. He informed himself of the

minutest details.and depended upon his grasp of a sub-

ject more than his command of words. In his own
party, as possible rivals for the foremost place, there

were only Madison and Livingston ; both great men,
but not possessed of the qualities necessary for parlia-

mentary leadership. He was never a radical Republi-

can, but maintained an equilibrium between the two
parties on an individual platform. He often expressed

views at variance with those of his party, so he affil-

ated with all men, on some points maintaining only
his opposition to strong governments, when he identi-

fied himself with the Republicans. •

He filled the position in Congress of financier for

his party and succeeded in modifying the radical meas-
ures of Hamilton and improving the financial schemes
g{ the government. His leadership laid him open to all

the bitter personal attacks of the time, but he was
never betrayed into retorts of the same kind, so

that the assaults of his opponents lost their point. His
was always the important speech of the opposition. His
only mistakes were when he gave up his individual

judgment in loyalty to his party. When the Republi-
cans began to be deserted by their leaders in Pennsyl-
vania, still steady, he stood alone, and then when
quarrels split the opposition he carried the Republicans
into power. When the country was in peril from the
growing power, it was Gallatin and Jeft'erson who aver-

ted the calamity. The year iSoi was carried through
without disaster, because these two men were at the
helm. The "war party" was crushed.

When Jefferson came into power, Gallatin, and Madison with
him. formed a triumvirate which ruled the United lSt:i.tes for
twelve years. Gailatin took the treasury portfolio at a time when
Hamilton's brilliant policy needed modification. D^bt was
accumulating, and expenditures were greater than the c .untry
could bear. It took a wise mind and a firm hand to pilot the
finances of the country into a safe port. Revenue mu.st be
increased, internal taxes must be reduced. The navy, however,
demanded a greater sum for maintenance. Gallatin 'strove for
freedom from debt and opp;)s. d war with the Barbary States.
After six years' work with the debt nearly out of sight, fore-ign
w.ars broke out and crippled (^,allatin's plans. He fought the
sympathy with Napoleon and urgcfl peace with England at any
cost. At this time, this oppos'jr of strong governments became
the champion of some of ihj most oppressive laws which have
everb *:n framed, and failed in his efforts. He was not sustained
by Jeff rrson, and though retaining his place in the cabinet under
Madi.-;on, he had new difficulties to encounter. A strong f:iction
had grown up against him in Congress, hc.ided by ."Senator Smith,
of Maryland. Every measure ot Gallatin's was fnistrafed. The
bank was defeated, the foreign policy overthrown and the
legislative power of fhc government wakened. lioiiaparte did
the rest, and thus the war of ]81'2 with England was precipitated.
At (Jallatin's instance Robert Smith, brnth- r of Senatoi Smith,
was dismiss'-d from the cabinet, and Gallatin was master of the
situation. Then, for the only time in his life, this staunch Swiss
weakened, and made such reports of the finances of the country as
strengthened the war party. Ilis object has been variously
aoeounted for, but the fact remains that these faNo reports did
incalculable harm and finished the work which ended in a three
years' war with England.

_
But he took the finances up witil a

strong hand after the beginning of the war, rt-signed from the
tre;isury, and heading a c.immission, bombarded English diplo-
inat.s and eompelied pi-ace. .'\t the close of trie war lie went to
Paris as American Minister to France, a position which he held
for seven years. After leiving hi-en one of the greatest financiers
the country has seen, he became a tliplomat second only to Frank-
lin. In Faris ho was surroundrd by the must distinguished
society of Europe, and did iruieh toefTect the stability of American
commerce. In IS'i! ho returned to the I'nited States, and after
returning from a mission to England, on which ho had been sent
by .John tiui..cy Adams, he retired to private life.

This versatile iTian then turned his attention to In-
dian ethnology, he being the first student of the subject
who ever contributed any scientific knowledge to IL
When more than ci^'-^v vears old he appeared as an

opposer of the annexation of Texas and of the war with
Mexico.

Gallatin was an idealist in Civil Service. His thought
was that employees of the government should be
trained to the work and then have permanent positions,

taking no part in politics. It was the opposite of the

Jackson policy, which afterwards carried everything
before it. Jefferson was infected by the spoils system
and failed to support Gallatin. Another idea of his

was good management of the navy and in this also he
was defeated. He held his place in the cabinet against

all opposition of Jefterson to his policy and plans and
bore the attacks of Duane and Leit without aid from
his chief'. Yet that Jefferson was able to defend him
was proved by his treatment of Burr and Randolph.
Gallatin believed in simplicity of government, no debts,

no taxes—and saw his plans again defeated by war.
But. though all his theories failed, one after the other

his methods prevailed, and carried the party through
a perilous period.

In religion Gallatin was a Calvinist of a severe type.

He was austere, having no Gallic lightness of charac-

ter.

He iTiarried a Sarah Nicholson for a second wife and
left three children. In his home, life he was tender and
loving but never indulgent. He had the characteristics

of the Scotch and of the Puritans, He was reticent,

cool and tenacious, with severe morals. He stood un-

moved amid storms of invectives.

Though he was not so great a inan as Hamilton, he
had sterling qualities which were needed by the times.

He evinced cool judgment, rather than brilliancy, for

the conduct of aifairs.

He died in 18i9, busy with private 'and public aftairs

to the last day of his life.

AiTHORiTiES.— Tie Life of Albert Gallatin^ by H.
Acjams; IVrithicrs of Alherl Gnl/aiin, by H. Adams;
Albert Gal/atin',hy H. C. Lodge.

CfALX,E, or Point de Galle, a town and port in the

southern provitice of Ceylon, on the south-western coast,

about 72 miles S. of Colombo, with which it is connected

by a good carriage road. It was made a municipality in

1865, and divided into the five districts of the Fort,

Callowelle, Oalopiadde, Hirimbure, and Cumbalwalln.

The fort, which is more than a mile in circumference,

Commands the whole harbour, but is commanded by 8

range of hills. Within its enclosure are not only several

Government buildings, but an old church erected by the

Dutch East India Company, a mosque, a AVesleyan chapel,

a hospital, and a considerable number of houses occupied

by Europeans. The old Dutch building known as the

queen's house or governor's residence, which dated from

the year 1687, was in such a dilapiSated state that it was

sold by Governor Gregory in 1873. Elsewliere there are

few buildings of individual note, but the general stylo of

domestic architecture is pleasant and comfortable, though

not pretentious. One of the most delightful features ol

the place is the profusion of trees, even within the town,

and along the edge of the shore—suriyns, palms, cocoa-nut

trees, and bread-fruit trees. The ramiarts tov.-ards the sea

furnish fine promenades. In the harbour deep water ia

found close to the shore, and the outer roads are spacious

;

but the south-west monsoon renders entrance difl3.cult,

and not unfrequently drives vessels from their mooriuge.

Qalle is an important point on the lines of communicatinn

between Calcutta and Australia, and between Suez and

Singapore. Tlio Peninsular and Oriental Steam Navigating

Company, the Messageriex Marilimes, and the British India

Steam Navigation Company have agencies at the port.

The trade is mainly in the productions of the surrounding

country, of which in 1873 there was shipped 11,477 cwtsi
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of cocoa-nut oil, 10,083 cwts. of cinnamon, 23,:J77 cwts. of

plumbago, and 22,932 cvvts. of coir. C'uUun goods are tlie

principal import, 143,410 pieces being the amoaut for 1873.

Tbe inhabitants ot Galle are of very mingled origin, com-

prising not only Singhalese European residents and Eurasian

half-castes, wlJo are locally denominated " Burghers," as

being mainly the descendants of the old Dutch settlers,

but also "Moors'' or "Moormen" (that is, Arabians or

semi-Arabians), Hindus, Parsees, people from the Coro-

mandel coast, and Maldivians. The Jloors are largely

engaged as lapidaries and workers in tortoise-shell ; and the

urgency of the itinerant vendors is one of the inevitable

plagues of the European visitor to the town. According

to the returns of 1871, the total population of the munici-

pality was 47,059j distributed iu 8979 families, occupying

7496 houses, and consisting of 24,294 males and 22,765

females.

Galle, according to Sir J. E. Tennent, is the Tarshish of Solomon

;

but of this opinion there is no proof, even if it were certain that

the Jewish fleets visited the island of Ceylon at all. The place is

mentioned by none of the Greek or Latin geographers, unless the

identification with Ptolemy's Avium Promontorium or Capo of Birds

bo a correct oni;. It is hardly mentioned in the native chronicles

before 1267, and Ibn Batuta, in the middle of the 14th century,

distinctly states that Kali,—that is, Galle,—was a small town. It

was not tUl the period of Portuguese occupation that it rose to im-

portance. When the Dutch iucceeded the Portuguese they greatly

strengthened the fortifications, which had been vigorously defended

against their admiral, Kosten ; and under their rule the place had
the rank of a commandancy. In the marriage treaty of the infanta

of Portugal with Charles 11. of England it was agreed that if the

Portuguese recovered Ceylon they were to hand over Galle to the

English ; but as the Portuguese did not recover Ceylon the town
was left to fall into Endish hands at the conquest of the island

in 1796. The name Galle is derived from tlic Singhalese galla,

equivalent to rock ; but the Portuguese and Dutch settlers, being

better fighters than philologists, connected it with the Latin gallus

a cock, and the image of a cock was carved as a symbol of the town
in the front of the old Government house.

GALLIC ACID, trioxybenzoic acid, or dioxysalicylic

acid, C7HA + H2O or C5H.,(OH)3.CO(OH) -I- H„0, the

acidiim galtkum of pharmacy, is a substance discovered by

Scheele, which exists as such in the leaves of the bearberry,

in pomegranate root-bark, and iu tea, in gall-nuts to the ex-

teat of about 3 per cent., and in other vegetable productions.

It may be prepared by keeping moist and exposed to the

air for from four to six weeks, at a temperature of 20^

to 25° C, a paste of powdered gall-nuts and water, and
removing from time to time the mould which forms on its

surface; the paste is then boiled with water for twenty

minutes ^0 obtain a solution of the gallic acid ; this is

filtered through calico, and the deposit of acid it affords on

cooling is drained by pressure between folds of bibulous

paper, and purified by dissolving in boiling water, by re-

crystallization at about 27° C, and washing of the crystals

with ice-cold water. The production of the acid appears

to be due to the presence in the galls of a ferment. This

isnot contained in Cliinese gall nuts, which consequently

require the addition of yeast or of common galls to deter-

mine the decomposition of their tannin necessary for the

formation of gallic acid (see C. H. Viedt, Dingler's Polyt.

Joiirn., ccxv'u, 1875, p. 454). Powdered gall-nuts, contain-

ing 43 per cent, of tannic acid, were found by M. Sacc to

yield 50'4 per coot, of pure dry gallic acid (Compt. Bend.,

Ixxii., 1871, p. 766). Gallic acid is most readily obtained by

boiling with weak solution. of acids the tannin procured

from oak-galls by means of alcohol and ether. The changes

irhich take place in this, as in the first described mode of

preparation, apparently consist in the splitting up of tannin,

or gallo-tannic acid, which, according to some experiment?,

U a glucoside of tannic acid, of the formula Cj^HnjO,,, to

give with two molecules of water two molecules of digallic

or tannic acid, CuHmOg, and glucose, C|;H].0|3. The former

body, which may be represented as an etheric anhydride

of gallic acid, C,H2(OH)2.CO(OH).O.CO.(OH)3CoH2,
by the assimilation of a molecule of water is then con-

verted into two molecules of gallic acid (see Armstrong,
Organic Chemistry, p. 304, 1874). Gallic acid may bo
produced by heating an aqueous solution of diiodo-

salicyiic acid- with excess of alkaline carbouate, by acting

on dibromosalicylic acid with moist silver oxide, and by
otlier chemical methods. It crystallizes in white or pale

fawn-coloured acicular prisms or silky needles, and is

soluble in alcohol and. ether, and in 100 parts of cold, and
3 of boiling water, is without odour, and has an astringent,

acidulous taste, and an acid reaction. Dried at 100° C.

it loses 9 '5 per cent, of its weight of water; at about
200° C. it melts; and at 210 to 215° it is resolved into

carbon dioxide and pyrogallol, 05113(011)3. With ferric

salts its solution gives a deep blue colour, and with ferrous

salts, after exposure to the air, an insoluble, blue-black,

ferroso-ferric gallate. Bases of the alkali metals give with

it four series of salts; these are stable except in alkaline

solutions, in which they absorb oxygen and turn bruwn.

Solution of acid calcium carbonate becomes witli gallic acid,

on exposure to the air, of a dark blue colour. L^nlike

tannic acid, gallic acid does not precipitate albumen or salts

of the alkaloids, or, except when mixed with gum, gelatin.

Salts of gold and silver are reduced by it, slowly in cold,

instantaneously in warm solutions, hence its employment
in photography. With phosphorus oxychloride at 120° C.

gallic acid yields tannic acid, and with concentrated

sulphuric acid at 100°, rvfigallic acid, CjjHgOg. Phos-

phorus perchloride, and also, after several hours, solution

of arsenic acid near the boiling point (J. Lowe, quoted

Chem. JS^ews, xix., 1869, p. 41), convert it into ellarjic aciil,

Cj^HgOg-f 11,0, a substance which occurs in gall-nuts, in

the external membrane of the episperra of the walnut (T.

L. Phipson, Chem. IShws, xx. p. 116), and probably many
plants, and composes the " bezoar -stones " found in the

intestines of Persian wild goats. Gallic acid may be esti-

mated, after removal of tannic acid by gelatin, by means

of permanganate of potassium, with which it evolves carbon

dioxide, and (F. Jean, Compt. Rend., l.\xxii., 1870, pp.

982 -4) by means of iodine iu the presence of an alkaline

carbpnate.

Gallic acid lias been advantageously employed as an

internal medicinal agent in scarlatinal albuminuria, in which

its effect appears to be due to an astringent and tonic

action on the inflamed capillaries of the kidneys ;' in othci

forms of albuminuria;- in cases of chyluria, in which,

as not causing nausea and headache, it is preferable t«

tapnic acid ;' and in pyrosis, diarrhoea, some forms ol

dysentery, and tabes and rickets, and atonic states of the

alimentary canal and of the body generally. In checking

the night-sweats of phthisis it has been found of especial

service.* As a haemostatic, when administered interually,

it has proved of value in lijematemesis, epistaxis, fungus

lia;matodes,5 menorrhagia, " and more particularly in

ha;maturia. Gallic acid has been highly recommended in

hemoptysis,' in which, hov/ever, ergot, from its not oc-

casioning griping and constipation, or interfering with a

liberal use of milk, has been found a better remedy .^ - Jt

may be given in considerable quantities without any evil

consequences. The effects of too largo a dose are to render

^ Braitluvaites Retrospect, l.x.xiii., 1876, 114.

« Lancet, 1878, ii. 680; Med. Times, 1853, ii. ."..'. anil 18.^4, i.

594; according to P.arke< (rt., 1854, ii. rP' 28, 20^, ff.ris chloviJc

is superior to it as a means of retincinp the albumt-ii in ru-pltritis.

' Bence Jones, Meil. Times, 1852, ii. 6j0, ami 18."i3, ii. 404.

* //)., 1854, L 594; an.l llrit. n«,l F-'r. il<;l.-i:l,tr. Hn.\, ISCii,

i. 194. » J/eJ. Tii,irs, ]»53. ii. 371!.

' lb., 18G2, i. 49 ; and Lancet, I860, ii. 254.

' Williams, lUnkini/s Alstrails. 18G2, i 7-3 ; and \^a\£Ts.JU,

1871, L 56. ' WllUaniaon, LtiMcrl, 1876, ii. 605;

X. — 6
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tlio pulse hard and wiry, and to produce pallor, a wliizzing

sound in the ears, dizziness, and faintness. Its administra-

tion in a case of BrigUt's disease described by Dr Bence

Jones was foUov^ed by epilepsy (see Med. Times, 1853, ii.

495). As a topical styptic application, gallic is inferior to

tanni acid.' With glycerin it is combined to form the

pharmaceutical preparation glyceriiutm acidi gallici.

GALLIENUS, P. LiciNins (218-268), Roman emperor,

son of the emperor Valeria j, was born about 218. From
253 to 200 he reigned conjointly with his father, and gave

proof of both bravery and ability, especially in the defeat

near Milan of 300,000 Alemanni, with a force of only

10,000 Romans. When, liowever, his father was defeated

and taken prisoner by Sapor, king of Persia, iu 2G0,

Oallienus made no effort to obtain hie release, or to with-

stand the incursions of the invaders who threatened the

empire from all sides. He occupied part of his time in

dabbling in literature, science, and various trifling arts, but

gave himself up chiefly to excess and debauchery. His

generals rebelled against him in almost every province of

the empire, and this period of Roman history came to be

called the reign of the thirty tyrants, although in reality the

usurpers numbered only nineteen. Gallienus was killed at

Milan in 268 while besieging Aureolus, who had been pro-

claimed emperor by the lllyrian legions.

GALLINULE. See Moorhen.
GALLIO, Junius A'nn^us, proconsul or " deputy " of

Achaia at tlie time of the apostle Paul's first "isit to

Corinth (53 a.d.), was the son of M. Annajus Seneca, a
Roman eques and rhetorician, and was born at Cordova
about the beginning of the Christian era. His mother's

name was Helvia ; and L. Annaeus Seneca, the philosopher,

and L. Annsus Mela, the geographer, were his full brothers,

his own proper name being Marcus Annans Novatus.
After he had received a careful education from his father

at Cordova, he went to Rome, where he attracted the notice

of L. Junius Gallio, a rhetorician of some repute, who ulti-

mately adopted him, thus conferring the name by which he
is usually known. Tlie terms on which he lived with his

kindred and with the world are well illustrated iu the
epithet "dulcis " applied to him by Statius {Sdv., ii. 7, 32),
and by Seneca {Xat. Qu., 4 pref.—" nemo mortalium uni
tarn dulcis est quam hie omnibus "). It is probable that
Gallio shared the misfortunes of his brother when the latter,

having incurred the enmity of Messalina, was banished to

Corsica ; and that both returned together to Borne when
Agrippina had selected Seneca to be tutor to Nero. To-
wards the close of the reign of Claudius, Gallio received the
proccnsulship of the newly constituted senatorial province
of Achaia (Acts xviii. 12), but seems to have been com-
pelled by ill heilth to resign the post within a few years
(Pliny, Jl. X., xxxi. 33 ; Seneca, Ep. civ.). In the fifth

year of Nero we heir of him as having been again in Rome
(Dio Cassius, Ixi. 20, 21), and on the same authority we
learn that he finally became one of the last victims of that
emperor (kii. 25). The statement of Jerome in the
chronicle of Eusebius, that JuniusGallio "frater Senecje,

egregius declamator, propria se manu interfecit," appears
to be founded on a confusion of names. Seneca's works,
De Ira and De Vila Beata, are dedicated to Gallio, who
himself appears to have written some treatises in natural
liistory (Sen., X. Q., v. 11). Compare Tacitus, Ann., ST.

73 ; xvi. 17; Dio Cassius, Ix. 35.

GALLIPOLI, the ancient KoWiVoAi!, a seaport town
of Turkey in Europe, in the province of Rumili and vilayet
of Edirneh, at the north-east extremity of the Straits of

' Oil tho tliern]ie\iti.s of g.nlli,' .iciil sie fnithei- R. Nfale, "Clinic.il
noUa upon (Ik- Ui^o of gallic .n.-i.l in vnrious disc.ises," Medical Times,
ISOS, i, 453 *;. ; mi W. Baycs, "Ou Gallii, Acid," Association
\tcdic\l Jovnial, 1S54, ;>. 506.

Derdanellts, on a narrow peninsula 130 miles S.W. of

Constantinople, and 90 miles due S. of Adrianople, in

40° 24' N. lat. and 26° 40' 30" E. long. Nearly op-

posite is Lapsaki on the Asiatic side of the channel,

which is here about 2 miles wide. The town of Gallipoli

presents a miserable aspect ; the streets are narrow, the

liouses mostly of wood and ill built, though there are a
few better .structures near the harbour, and the Anglo-

French occupation of 1853-6 led to some improvements.

The only noteworthy buildings are the large, crowded,

and well-furnished bazaars, with leaden domes. There
are several mosques, none of them remarkable, and many
interesting IViman and Byzantine remains, especially a

magazine of the emperor Justinian, a square castle and
tower attributed to Bajazet I., and some tumuli on the

south, said to be the tombs of the Thracian kings. The
lighthouse, built on a clifT, has a fine appearance as seen

from the Dardanelles. GaUipoli is the residence of a

captain-pasha and tlie seat of a Gresk bishop. It has two
good harbours, and is the principal station for the Turkish

fleet. From its position as the key of the Dardanelles, it

was occupied by the allied French aud English armies in

1854. 'Then the isthmus a few miles to the north of the

town, between it and Eonlair, was fortified with strong

earthworks by English and French engineers mainly on the

lines of the old works constructed in 1357, when the Turks

first crossed over into Europe, nearly 100 years before they

gained possessinu of Constantinople. These fortifications

were renewed and enlarged in January 1878, on the

Russians threatening to take possession of Constantinople.

The peninsula thus isolated by the fortified positions has

the Gulf of Saros on the N.W., and extends some 50 mUea
to the S.W. The guns of Gallipoli command the Darda-

nelles just before the strait joins the Sea of Marmora.

The town itself is not very strongly fortified, the prin-

cipiil fortifications being further down the Dardanelles,

where the passage is narrower. The district of Gallipoli

is exceedingly fertile and well adapted for agriculture
;

a great variety of crops are raised, but, previous to the

war of 1877-8, nearly all progress was stopped on ac-

count of the maladministration of the Turkish authorities.

Nevertheless considerable quantities of the various cereals

were exported, besides wine, oil, skius, cotton, sheep, ic,
much of the trade being transit. The principal imports are

manufactured goods, coal, sugar, cofl'ee, rice, soap, iron. The
line of railway between Adrianople and the Egean Sea has

been prejudicial to the transit trade of Gallipoli, and several

atkempts have been m.ade to obtain concessions for the con-

struction of a railway that would connect this part with the

Turkish railway system. There is little industry in Gallipoli,

though previous to the war attempts had been made to

extend aud improve the manufacture of silk thread and silk

goods, and some little business was done in the construction

of coasting vessels. Steamers to and from Constantinople

call regularly at GallipolL Widely diflTerent estimates

have been given of the population of the town ; it is

orobably somewhere about 25,000 or 30,000.

GALLIPOLI, an important seaport town of Italy, in thd

province of Lecce, and about 25 miles N.E. of the city of

that name, beautifully situated on a rocky islet on the east

shore of the Gulf of 'Taranto, and connected by a long stone

bridge of twelve arches with the suburb of Lizza on the

mainland. The town is well built and fortified, and has a

casHe erected by Charles I. of Anjou, a large cathedral, a

gymnasium, and an episcopal seminary. It is chiefly noted

for its extensive cisterns cut in the solid rock for containing

the olive oil collected from all parts of Puglia ; but it has be-

sides a productive tunny fishery, and manufactures muslins,

cotton stockings, and woollen goods. The harbour has been

improved sinco 1855 by a new mole but the entrance is still
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flomewLat dangerous. In 1873 there tJtered 350 vesseb

with a total tonnage of 66,652 tons, 281 being Italian and

29 British. The principal exports are oil (of which 9G28 tons

we-'B shipped in 1875), wine, oats, and cotton seed; and the

imports, fish from Norway, manufactured goods from France,

petroleum from the United States, staves from Austria,

and wheat and barley from Greece and Turlcey. The popu-

lation of the town in 1871 was 7578, and of the commune
9951. Oalliixili preserves tlie name and almost certainly

occupies the site of the ancient Callipolis, the "Beautiful

City," founded, according to Dionysius, by a Spartan named
Leucippus ai.d a number of the citizens of Tarentum.

GALLIUM, so called in honour of France (Gallia),

symbol Ga, atomic weight 69'9, a metal discovered, August

27, 1875, by M. Lecoq de Boisbaudraa. in the spectroscopic

examination of zinc-blende from Pierrelitte in the valley of

Argeles, Hautes Pyrenees, and since found to exist in blende

from several other localities, notably in that of the mines

of Ludrich and Apfel at Bensberg, on the Rhine, which

contains nearly IG milligrammes per kilogramme. Its

density and approximate atomic weight, and other of its

characters, were predicted by MendeljefF, in accordance with

his law that the properties of the elementary bodies, as also

the constitution and properties of their combinations, are

periodic functions of their atomic weights (see article

Chemistry, vol. v. p. 543, col. 2). Gallium may be pre-

pared by a pro:e33 the chief features of which are the treat-

ment of the ore, which contains the metal in only very

minute quantity, with zinc ; the removal, from a hydro-

chloric acid solution of the gelatinous precipitate thereby

produced, of various foreign metals by means of hydrogen
sulphide ; the fractionation of the residual liquid with

sodium carbonate, gallium being thrown down before zinc

by that reagent ; the formation of a sulphate from the re-

sultant precipitate ; and, lastly, the electrolysis of a potash

solution of the purified oxide obtained therefrom, the metal

appearing on the negative platinum electrode. Solid

gallium is greyish-white, of octahedral crystallization, and
remarkably hard and resistant even at a temperature little

below its melting point, and is but slightly malleable and
flexible, though thin plates of it will bear bending several

times without breaking. . It melts when held in the fingers,

Its point of fusion being SO'IB C. (86°-27 Fahr.). The
liquid metal is of a silvery white colour, and adheres to

glass, forming a mirror resembling that of mercury. It

exhibits in a remarkable degree the phenomenon of super-

fusion, but when some degrees below its melting point

crystallizes immediately if a small fragment of the solid

metal attached to a platinum wire be inserted into it. At
24'''5 C. (76°'l Fahr.) the specific gravity of the solid

metal is 5956, and of the liquid 6069 ; the specific heat

of the former between 12" and 23° C. is 0079, giving

atomic heat 5-52, and that of the latter between 119° and
106° C. is 0-0802 (Berthelot, Compt. Rend., Ixxxvi.

786-7). At a red heat in air gallium is not perceptibly

volatilized. It is little affected by cold nitric acid, but
dissolves readily in hydrochloric acid ; with potash solution

it liberates hydrogen. It furnishes a deliquescent and very
soluble chloride, GaClj or GajClg, a corresponding bromide
and iodide, and an ammonio-gallic alum. Its oxide is more
soluble in ammonia than is alumina. In basicity it holds

a place intermediate between aluminium and indium. It

is precipitated by alkaline carbonates and barium carbonate,

but not by hydrogen sulphide and ammonium sulphide in

the absence of zinc. Gallium affords two brilliant lines in

the violet part of the spectrum.
See L. de boisbaudran, in Chemical News, 1877, i. pp. 1.48, 157,

167
;
also L. de Boisbaudran and E. Jimgfleisch, Co?npt. Jicitd,^

Ixxxvi., pp. 475-478 and 577-679, and Journ. Phnrm. Chim., ser.

4, rrvii. pp. 338-340—quoted in Phil. Mna., 1878, p. 319, auJ
Journ. Chcm. Soc., "Abstracts." 1878, pp. 555 and 837.

GALLOWAY, Thomas (1796-1851), a Scottish mathe-
matician, was born at Symington, in the upper ward of
Lanarkshire, 26th February 1796. After receiving such
education as the schools of his own and adjoining parithes

could give, he entered in 1812 the university of Edinburgh,

where he distinguished himself specially in mathematics.

In 1823 he was appointed one of the teachers of mathe-

matics at the military college of Sandhurst, and on the

death of Sir John Leslie in 1832 he was an uusucces.sful

candidate for the vacant chair of natural philosophy iu

Edinburgh. In the following year he was appointed

actuary to the Amicable Life A.ssurance Office, the oldest

institution of that kind in Londcn, and in this situation he
remained till his death, November 1, 1851. Galloway was
a voluminous though, for the most part, an anonymous
writer, and took a leading part in the proceedings of the

principal scientific societies of London. He contributed

largely to the seventh edition of the Encydopcsdia Britmi-

nica, and also wrote several scientific papers for the

EdinhH)'<jh and Foreig^i Quarterly Jievieics. His Encydo-
pcedia article " Probability " was published separately.

GALLS. In animals galls occur mostly on or under the

Bkiu of living mammals and birds, and are produced by
Acaridea, and by dipterous insects of the genus (Estrns.

Signor Moriggia' has described and figured a horny excres-

cence, nearly 8 inches in length, from the back of the human
hand, which was caused by Acariis domesiicns. What are

commonly known as galls are vegetable deformities or

excrescences, due to parenchymatous hypertroph}', and,

according to the definition of Lacaze-Duthiers, comprise
" all abnormal vegetable productions developed on plants by
the action of animals, more particularly by insects, what-

ever may be their form, bulk, or situation." For the larvK

of their makers the galls provide shelter and sustenance.

The exciting cause of the hypertrophy, in the case of the

typical galls, appears to be a minute quantity of some
irritating fluid, or virus, secreted by the female insect, and
deposited with her egg in the puncture made by her ovi-

positor in the cortical or foliaceous parts of plants. This

virus causes the rapid enlargement and subdivision of the

cells affected by it, so as to form the tissues of the gaU.

Oval or larval irritation al^o, without doubt, plays an im-

portant part in the formation of many galls. Though, as

Lacaze-Duthiers remarks, a certain relation is necessary

between the "stimulus" and the "supporter of the stim-

ulus," as evidenced by the limitation in the majority of

cases of each species of gall-insect to some one vegetable

structure, still it must be the quality of the irritant of the

tissues, rather than the specific peculiarities or the part oV

the plant affected, that principally determines the nature ot

the gall. Thus the characteristics of the currant-gall of

Spathegaster baccarum, L., which occurs alike on the leaves

and on the flower-stalks of the oak, are obviously due to 'tlie

act of oviposition, and not to the functions of the parts

.producing it ; the bright red galls of the saw-fly Nemalua

gallicola are found on four different species of willow, Salix

fragilis, S. alba, S. caprea, and S. dnerea ;- and the galls of

a Cynipid, Blorhiza aptera, usually developed on the rootlets

of the oak, have been procured also from the deodar.*

Often the gall bears no visible resemblance to the struc-

tures out of which it is developed ;
commonly, however,

outside the larval chamber, or .gall proper, and giving to the

gall its distinctive form, are to be detected certain more or

less modified special organs of the plant. The gaU of

Ceddomyia strobilina, formed from willow-buds, is mainly

a rosette of leaves the stalks of which have had their growth

arrested. The small, smooth, seed-shaped gall of the

» Quoted iu Zoological Record, iv., 1867, p. 192.

• P. Cameron, Scottish Naturalist, ii. pj. 11-15.

' Hnio'volosiit, vii. p. 47.
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Americaa Ci/nifis seminator, Harris, according to Jlr W. F.

Bassett,' is the petiole, and its terminal tuft of woolly hairs

elfe enormously developed pubescence of the young oak-leaf.

The moss-like covering of the "bedeguars" of the wild rose,

the galls of a Cy nipid, lihodites rosce, represents leaves which

liave been developed with scarcely any parenchyma between

their fibro-vascular bundles ; and the " artichoke-galls " or

"oak-strobile," produced by AjMlotltrix gemmw, L., wliich

insect arrests the development of the acorn, consists of a

cupule to which more or less modified leaf-scales are attached,

with a peduncular, oviform, inner gall.^ Mr E. Newman
held the view that many oak-galls are pseudobalani, or false

acorns :
" to produce an acorn has been the intention of tlio

oak, but the gall-fly has frustrated the attempt." Their

formation from buds which normally would have yielded

leaves aud shoots is explained by Parfitt as the outcome of.

.an effort at fructification induced by 'oviposition, such as

has been found to result in several plants from injury by
insect-agency or otherwise.' Galls vary remarkably in size

and shape according to the species of their makers. The
polythalamous gall of Aphilothrix radicis, found on« the

"•oots of old oak-trees, may attain' the size of a man's fist

;

the galls of another Cynipid, Andricus occuUns, Tachek,*

which occurs on the male flowers of Qaercus sessitiflora, is

2 millimetres, or barely a line, in length. Many galls are

brightly coloured, as, for instance, the oak-leaf hairy galls

of Spather/aster tricolor, which are of a crimson hue, more
or less diffused according to exposure to light. The variety

of forms of galls is very great. Some are like urns or cups,

others lenticular. The "knoppern" galls of Cynipspolyctra,
Oir., are cones having the broad, slightly convex, upper
surface surrounded with a toothed ridge. Of the Ceylouese

galls " some are as symmetrical as a composite flower when
in bud, others smooth and spherical like a berry ; some
protected by long spines, others clothed with yellow, wool
formed of long cellular hairs, others with regularly tufted

hairs. "^ The characters of galls are constant, and as a rule

Bxcee lingly diagnostic, even when, as in the case of ten

different gjill-gnats of an American willow, Salix /rumilis,

it is difficult or impossible to tell the full-grown insects that

produce them from one another. In degree of complexity

of internal structure galls differ considerably. Some are

mouotlialamous, and contain but one larva of the gall-maker,

whilst others are many-celled, and numerously inhabited.

The largest class are the unilocular, or simple, external

galLs, divided by Lacaze-Duthiers into those with and those

without a superficial protective layer or rind, and composed
of hard, or spongy, or cellular tissue. In a common gall-nut

that authority distinguished seven constituent portions :

—

an epidanuis ; a subdermic cellular tissue ; a spongy and a

hard layer, composing the parenchyma proper; vessels

which, without forming a complete investment, underlie the
parenchyma ; a hard protective layer ; and lastly, within
that, an alimentary central mass inhabited by the growing
larva.''

Galls are formed by insects of several order.?. Among
the Hymenoptera are the gall-waxps (Cynips and its allies),

which infect the various species of oak. They are small
insects, having straight antennaj, and a compressed, usually

very short abdomen, with the second, or second and third

segments greatly developed, and the rest imbricated, and
concealing the partially coiled ovipositor. The transforma-

^ See ill Proc. Entom. Soc. of London for the y.ar 1373, p. xvi.
' See A. Miiller, Qardencr's Vhronicle, 1871, pp. 1162 and 1618 ;'

i;b1 E. a. Fitcli, Entomologist, xi. p. 129.
' Entomotofiist, vi. pp. 275-8, 339-40.
* Vfyhandl, d. aaolog.-tot. Qcs. in ITit'o, xxi. p. 709.
* D.irwiii, Variatio7ts of Animals and Plants under Doinesticatlon,

rl. p •.','<2.

" '• lleilicrches pouv servir k I'Histoire lies Gallcs," Ann. des Sci.

rt'i(.. .vi.t. ).p. 29a tqq.
i

tions from tlie larval state are completed within the gaJI,

out of which the imago, or perfect insect, timnels its way,

—

usually in autumn, though sometimes, as has been observed
of some individuals of Cynips Kollari, after hibernation.

Tlie phenomena of development in Cynips and associated genera
present many features of interest. Not fewer than 12,000 iivijig

specimens of C Kollari, Gir. (C. Hgnicola, Hart.), from Devonshire

falls, were examined by the late Mr Frederick Sudlli,' of the British
luseum, and proved to be all females, as also were the flies obtained

in two successive years from some of these by breeding on isolated

oak trees in the neighbourhood of London. The same observer
detected among about 1200 iiies of the gregarious species Aphilothrtx
{C'l/nips) radkis not a single male. In many thousands of CynipiJs,
representing 28 s}iecieS, Hartig failed to discover any male. Von
Sclilectendal, on the other hand, between 24th April and 1st May
1S71, from three galls of Jlhoditcs rosce, L. , obtained in the pre-
vious year, bred only 2 females and 32 males. These males were of
the normal coloration and sliapc ; but some which appeared in Uie
latter part of May, when the females were in larger numerical pro-

portion, were varieties of three kinds, partly resembling the females
in coloration. 8 Walsh ^ ascertained with respect to the galls of the
American Black Oak, that their growth commences in ilay, and is

completed in a few weeks, and tliat near the middle ot June about
a fourth of them yield both male and female fully developed gall-

flies of the species Cynips spongifica, Osten-Sacken. In the re-

mainder of the galls the larvje do not attain their pupal condition
till more than two months later, and the flies they produce, which
appear_ about October, are all females. This autumnal brood has
been expetinientally ascertained to cause the generation of o-nk-

apples ill the following spring on trees not previously infected. Mr
W. F. Bassett" considers that most, if not all, species of Cynips
are double-brooded, and that one of the two broods consists of

females only. "There are," he remarks, " so many one-gendered
species, that we may reasonably suppose each to be the progenitor

of the equally numerous double-gendered species, whose rektion-
ships have not yet been observed."

Among the commoner of the galls of the Cynipidce ore

the "oak-apple" or "oak-sponge" of Andricus terminalis.

Fab.; the "currant" or "berry galls" of Spathegaster

baccarum, L., above mentioned ; and the " oak-spangles

"

of Neuroterns lenticidaris,^^ Oliv., generally reputed to be

fungoid growths, until the discovery of their true nature by
Mr Frederick Smith ;i- and the succulent " cherry-galls " of

Dryopha>ita snitellaris, Oliv. The "marble" or "Devon-
shire woody galls" of oak-buds, which often destroy the

leading shoots of young trees, are produced by Cynips

IvoUari,^'-' already alluded to. They were first introduced

into Devonshire about the year 1847, had become common
near Birmingham by 18GG, and two or three years later

were observed in several parts of Scotland.'^ They contain

about 17 per cent, of tannin.^^ On account of their regular

form they have been used, threaded on wire, for making
ornamental baskets. The large purplish Mecca or Bussorah

galls,"" produced on a species of oak by Cynips insana,

Westw., have been regarded by many writers as the Dead
Sea fruit, mad-apples (mala iiisana), or apples of Sodom
(poma sodomitica), alluded to by Josephus and others,

which, however, are stated by E. Robinson (Bibl. Researches

in Palestine, vol. i. pp. 522-4, 3d ed., 1867) to be the

singidar fruit called by the Arabs 'Oslier, produced by the

Asclepias gigantea or procera of botanists. What in Cali-

fornia are known as " flea seeds " are oak-galls made by a

' Zoologist, xix., 1861, pp. 7330-3.
' Jnhresber. des Verei.is f. Xaturk. zii Zwickau, 1871, p. 34.

' A^n^rican Entomologist, i. , 18G8, p. 103.

" Proc. Entom. Soc. of London for the year 1'873, p. xv.

" Aeconling to Pr Aiiler, alternation of generations takes phice be-

tween y. Icnticnlaris and Svathcgastcr luiccarum (see E. A. Ormerod,

Entomologist, xi. p. 34).
'= .Seo WestwoDd. Intrad. to the Mod. Classif. of Insects, ii., 1840,

p. 130.
" For figures and descriptions of insect and gall, see Enton:ologist

ii. Pi 17 ; vii. p. 241 ; ix. p. D3 ; xi. p. 131.

" Scottish Naturalist, i , 1871, p. 116, &e.
" Vincn, Journ. de Pharm. et de Chim., xix.. ISSJJ.'d. 290;

" English iDk-Galls," Pharm. Journ., 2d ser., iv. p. 620.

" See Pereiia, Materia Medica, vol. ii. pt. i. p. Ulii^JUiSami
Journ., Ist ser., vol. viii. pp. ,422-4.



GALLS 45

species of Cynips; in August they become detacLed from

the leaves that bear them, and are caused to jump by the

spasmodic movements of the grub within the thin-walled

gall-cavity.i

5\C, 1.—o, Aleppo "blue" gall; b, ilitto In section, slxuvinff central cavity for

grnb; c, Aleppo "white" gall, pciioratcd by Insect; d, the same In section

n&tiiral ai2e).

Common gall-nuts, nut-galls, or oak-galls, the Alcpiio, Turkey,

or Levant galls of commerce (German, Galldpfcl, Lcvanlische

Sallen ; French, Noix ds Galle), are produced on Qucmis in-

fectoria, a variety of Q. LiisUayiica, Webb, by Ci/nij>s [Diplolci;is,

i<atr.) tincloria, L., or C. gcillce tindorim, Oliv. Aleppo galls

{gallce kalepenxs) are brittle, hard, spherical bodies, |-t-iiich in

diameter, ridged and warty on the nnper half, and light brown

to dark greyish-yellow within. What are termed " blue,
"

black, "or "green" galls contain the insect; the inferior "white"

galls, which ^re ligliter coloured, and not so compact, heavy, or

astringent, are gathered after its escape (see fig. 1). Less valued

are the galls of Tripoli (Taraplus or Tarabulus, wlience the name
"Tarablous galls"). The most esteemed Syrian galls, according

to Pereira, are those of Mosul on the Tigiis. Other varieties

of nut-galls, besides the above mentioned, are employed in Europe

for various purposes. Commercial gall-nuts have yielded on

analysis from 26 (H. Davy) to 77 (Buchner) per cent, of tannin

(see Vinen, loc. cit.), with gallic and ellagic acids, ligneous fibre,

water, and minute quantities of proteids, chlorophyll, resin, free

sugar, and, in the cells around the inner shelly chamber, calcium

oxalate. Oak-galls are mentioned by Thcophrastus, Dioscorides

(i. 146), and other ancient writers, including Pliny (A'at. Hist.,

xvi. 9, 10; xxiv. 5), according to whom they may be produced

"in a single night." Their insect origin appears to have been

entirely unsuspected until witliin comparatively recent times,

though Pliny, indeed, makes the observation that a kind of gnat is

produced iu certain excrescences on oak leaves. Bacon describes

oak-apples as " an exudation of plants joined with putrefaction."

Pomet^ thought that gall-nuts were the fruit of the oak, and a

similar opinion obtains among the modern Chinese, who apply to

them the term Mu-^hih-tszc, or " fruits for the foodless."^ Hippo-
crates administered gall-nuts for their astringent properties, and
Pliny {Nat. Hist.^ xxiv. 5) recommends them as a remedy in

aCoctions of the gums and uvula, ulcerations of the month, and
Rome dozen more complaints. Tiie drug has been used in the
treatment of intermittent fevers,* but appears to be adapted only
for thfir mildest phases.' In India it is given also in chronic
diarrhcea, dysentery, gonorrhcea, and several other diseases.® In
British pharmacy gall-nuts are used in the preparation of the two
astringent ointments unguenium gallco and mtgucnium gaUas cum
opio, and of the tinctura gallcc, and also as a source of tannin and
of gallic acid {q.v.). They have from very early times been resorted

to as a means of staining the hair of a dark colour, and they are the
base of the tattooing dye of the Somali women. ^ On the Continent
they are employed in tanning. With respect to the echnical appli-

cation of gall-nuts, see further Blasting, vol. iii. p. 808, Dyeikg,
vol. vii. p. 579, and Ink. In consequence of the increased consump-
tion in dyeing of sumach, myrobalans, and new chemical sub-

» See R. H. Stretch and C. D. Gibbes, Pros. California Acad.
Nat. Sciences, iv. pp. 265 and 266.

' A Complete History ofDrugs (translation), p. 169, 1,ond., 1748.
" F. Porter Smith, Conlrib. towards the Mat.Medica . . . of China,

p. 100. 1871. * Cullen, Mat. Med., ii. p. 46, 1789.
» E. J. "Waring, PMrm. of India, p. 463, 1868.
• E. J. Waring, Remarks on . . , Bazaar Medicine . . . of India,

Lond., 3d ed., 1875.
' R. F. Burton, First Foolstept in E. Africa, p. 178, 1856.

stances, the British importations of gall-nnts have on the whole
declined considerably.

The quantities and values of galls imported into the United
Kingdom in 1877 were as follows :—From Germany, 1963 cwts.,

£77;>9 ; Turkey, 6420 cwts., £20,712; Egypt, 1702 cwts., £6244:
Cliina, 11,748 cwts., £32,715; British India (Bombay and Scindejj

2181 cwts., £2230; other countries, 2411 cwts., £7176; fotal,

26,425 cwts., of the value of £76,834, against 25,884 cwts., value

£64,704, in 1876.

The gall-making Hymenoptera include, besides the Cyni-

pidm proper, certain species of the genus Eurytoma (Iso-

soma, Walsh) and family Chalcididce, e.g., E. hordei, tlie

"joint-worm" of the United States, which produces galls

on the stalks of wheat ;^ also various members of the

family Tenthredhiida, or saw-flies. The larvae of the latter

usually vacate their galls to spin their cocoons in the earth,

or, as iu the case of Atkalia abdominalis, Klg., of the

clematis, may emerge from their shelter to feed for some
days on the leaves of the gall-bearing plant.

The dipterous gall-formers include the gall-midges, or

gall-gnats (Cecidoniyidce), minute slender-bodied insects,

with bodies usually covered with long hairs, and the wings

folded over the back. Some of them build cocoons within,

their galls, others descend to the ground to become pupiB.

Tlie true willow-galls are the work either of these or of saw-

flies. Their galls ar,e to be met with on a great variety of

plants of widely distinct genera, e.g., the ash, maple, horn-

beam, oak,^ grape-vine,'" alder, gooseberry, blackberry, pine,

juniper, thistle, fennel, meadowsweet,'' common cabbage,

and cereals. In the northern United States, iu May,
" legions of these delicate minute flies fill the air at twilight,

holering over wheat-fields and shrubbery. A strong north-

west wind, at such times, is of incalculable value to the

farmer."'- Other gall-making dipterous flies are members

of the family Trypetidce, which disfigure the seed-heads of

plants, and of the hmWy Ilycefophilidce, such as the species

Sciara ti/icola,^" Low, the cause of the oblong or rounded

green and red galls of theyoung shoots and leaves of the lime.

Galls are formed also by Iiemipterous and homopteroua

insects of the families Tingidce, FsyUidw, Coccidw, and

Aphidce. Coccus pinicoyiicis causes the growth of patches

of white flocculent and downy matter on the smooth bark

of young trees of the whito pine in America.'* The galls

of examples of the last family are common objects on lime-

leaves, and on the petioles of the poplar. An American

Aphid of the genus Femphigus produces black, ragged,

leathery, and cup-shaped excrescences on the young

branches of the hickory.

The Chinese g.alls of commerce (
TFoo-pei-lszc) are stated to he

produced hy Aphis Chinensis, Bell, on Rhits semialata, Murr. (R.

Bucki-amcla, Roxb.), an Anacardiaceous tree indigenous to N.

India, China, and Japan. They are hollow, brittle, irregularly

pyriform, tuberculated or branched vesicles, with thin walls, covered

externally with a grey down, and internally with a white chalk-like

matter, and insect-remains (see fig. 2). The escape of the insect

takes place on the spontaneous bursting of the walls of the vesicle,

probably when, after viviparous (thelytokous) reproduction for

several generations, male winged insects are developed. The galls

s A. S. Packard, jun.. Guide to the Study of Insects, p. 205, Salem,

1870.
9 On the Cecidoinyids of Quercus Cerris, see Fitch, Entomologist,

xi. p. 14.
^o See, on Cecidomyia oenephila. Von Haimhoffen, Verhandl. d.

zoolog.-bot. Oes. in Wien, ixv., 801-10.
" See Entomologist's Month. Mag., iv., 1868, p. 233 ;

and for

figure and description, Entomologist, xi. p. 13.

^^ A. S. Packard, jim.. Our Common Insects, p. 203, S.alem, U.S.,

1873. On the Hessian flv, Cecidomyia destructor. Say, the May brood

of which produces swellings immediately above the joints of barley

attacked by it, see Asa Fitch, The Hessian Fly, Albany, 1847, re-

printed from Trans. New York State Agric. Soe., vol. vi.^

" J. Winnertz, Beitrag cu ciner Monogrcphiv der Scianncn, p. 164,

Vienna, 1867. , ,

"Asa Fitch, First and Second Rep. on the Noxious .... InsccU

of the State of New York, p. 167, Albany, 1856.
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ore gathered before the frost3 set in, and are exjioscd to eteam to kill

the insects.*

Chinese galls examined by Viedt' yielded 72 per cent, of tannin,

and les", mucilage than Aleppo galls. Several other varieties of

galls are produced by Aphides on species of Fistacia.

M. J. Lichtenstein has established the fact that from the egg of

the Aphis of Pistachio galls, Ano2>leura kniisci, is hatched an

apterous insect (the gall-founder), which gives biith to young

Aphides (emigrants), and that these, having acquired wings, fly

to the roots of certain grasses {Bromu^s stcrilis and F.ordcum vuUjare),

and liy budding underground give rise to several geuerations of

Flo. 2.—o, Chiaese gali fhalf natuvBl size), b. ditto, broken, showing thln-walled

cavlly ; f, Japanese gull (natural size).

apterous insects, whence finally comes a winged brood (the pnpi-

fera). These last issuing from the ground fly to the Pistachio, and

on it deposit their pupie. Fiom tlie pupce, again, are developed

sexual individuals, the females of which lay fecundated eggs pro-

ductive of gall-fouuders, thus recommencing the biological cycle (see

Compt. Rend., Nov. 18, 1878, p. 782, rjuoted in Ann. and Mag. Xat.

Bisl., 1879, p. 174).

Of other insects which have been recognized as gall-

makens tliere are, among the Coleoptera, certain Curculionids

(gall-weevils), and species of the exotic Sagridce and

Lamiadie, and an American beetle, Saperda inornata

(Ceramh'jcid(e), v/hich forms tlie pseudo-galls of Salix

longifulia and Populus aiif/ulaia, or Cottonwood. Among
the Lcpidoptera are gall-forming species belonging to the

Tineidce, .^Egeriidw, Torlricidte, and Plerop/ioridce. The

larva of a. New Zealand moth, Morova subfasciata. Walk.

(Caco'ecia yaUicolens), of tlie family Drepanulvlai, causes the

stem of a creeping plant, on the pith of wliich it apparently

subsists, to swell up into a fusiform gaU.^

Mite galls, or acarocecidla, are abnormal growths of the

leaves of plants, produced by microscopic Acaridea of the

genus Fhytoptits (gall-mites), and consist of littie tufts of

liairs, or of thickened portions of the leaves, usually most

hypertrophied on the upper surface, so that the lower is

drawn up into the interior, producing a bursiform cavity.

Mite-galls occur on the sycamore, pear, plum, ash, alder, vine,

mulberry, and many other plants ; and formerly, e.ij.-, the

gall known as Erinevm ipierciHum, on the leaves of Querents

Cerris, v.-ero taken for cryptogamic structures. The lime-leaf

"nail-galls" of Phijfoptus (ilice closely resemble the " trumpet-

fj'alls" formed on American vines by a species of Cecidomi/ia.*

Certain minute Nematoid worms, as Anguillida scandens,

which infests the ears of wheat, also give rise to galls.

Besides the larva of the gall-maker, or the householder,

galls usually coutain inquiliues or lodgers, the larvie of what

* See E. Doubleday, Pharm. Journ., 1st ser., vol. vii. p. 310
;

and Pereiia, ib., vol. iii. p. 377.
* Dijif/lcr'a Polyt. Journ., ccxvi. p. 453; c/ supri Gallic Aero.
* For (igure and description see Zooloipi of the Et-^*us and Terror.

ii. pp. 10, 47, 1844-75.
* On I. .J mite-galls and their makers, see F. Low, *' Beitrage zui

Naturgchch. der Gallniilben (Phtjtoptus, Duj.)," Verkandl. d. zootog.-

hot. Oes. in Wicn, xxiv., 1874, pp. 2-16, with plate; and " Ueber

MilbenguUcn (Acarocecidien) der Wiener-Gegend," ib., pp. 495-508
;

Andrew Murray, Economic Entomoh'jy, Apttra, pp. 331-374, 1876
;

ant. F. A. W, Thomas, A cUivc und neue Beobachtun^cn iibcr Phjyiopto-

Caidim, HaUe, 1877.

are termed guest-flies or cuckoo-flies. Thus the galls of

Ctjnips and its allies are inhabited by members of other

cynipidc/US genera, &%iiijnergus,Amblynotus, and, Synophrys

;

and the pine-cone-like gall of Salix elrobitoides, as Walsh
has shown,' is made by a large species of Cecidomyia, which
inhabits the heart of the mass, the numerous smaller ceci-

doinyidous larva; in its outer part being mere inquilines.

In many instances the lodgers are not of the same order of

insects as the gall-makers. Some saw-flies, for example, are

inquilinous in the galls of goll-gtiats, and some gall-gnats in

the galls of saw-flies. Again, gaiis may afford harbour to

insects which are not essentially gall-feeders, as in the case

of the Curculio beetle Conotrachelius nenuphar, Hbst., of

which one brood eats the fleshy part of the plum and peach,

and another lives in the " black knot " of the plum-tree, re-

garded by Walsh as probably a true cecidomyidous gall.

The same authority {loc. cit., p. 550) mentions a willow-gall

which provides no less than sixteen insects with food and pro-

tection ; these are preyed upon by about eight others, so that

altogether some twenty-four insects, representing eight

orders, are dependent for their existence on what to the com-

mon observer appears to be nothing but " an unmeaning
mass of leaves." Among the numerous insects parasitic on

the inhabitants of galls arc liymenopterous flies of the family

Prociotrypidcc, and of the family Chalcididce, e.g., Callimome

regius, the larva 6f which preys on the larvje of both Cynips

glutinosa and its lodger Synergus facialis. The oak-apple

often contains the larvae of Bracoiiidce and Ichieumonida',

which Von Schiechtendal [loc. snp. cit., p. 33) considers to

be parasites not on the owner of the gall, Andricus termin-

alls, but on inquilinous Tuitricidce. Birds are to be in-

cluded among the enemies of gall-insects. Oak-galls, for

example, are broken open by the titmouse in order to obtain

the grub within, and the "button-galls" of Nettroterua

nnmismatis, Oliv., are eaten by pheasants.

On galls and their makers and inhabitants see further—J. T, C.

Hatzeburg, Die Forst-Insectcn, Th. iii. pp. 53 sq. , Berlin, 1844 ; T. W.
Harris, In-ircls injurious to Vegetation, Boston, U.S., 2d ed., 1852;

C. L. Koch, DiePflanzenlause Aphiden, Nuremberg, 1854; T.Hartig,

Die Familien der £latttvexj^cn und Hohwespen, Berlin, 1860;

V/alsh, " On the Insects, Coleopterous, Hymenopterous, and Dip-

terous, Inhabiting the Gulls of certain species of Willow," Proc.

Eld. Soc. Philadelphia, iii., 1863-4, pp. 643-644, and vi., 1S66-7,

pp. 223-283 ; T. A. M.irshall, " On some British Cynipidce," Ent.

Mmtlh. Mag., iv. pp. 6-8, &c. ; H. W. Kiid and Albert Miiller,

" A I^ist of Gall-Bealing British Plants," ib., v. pp. 118 and 216 ;

G. L. Mayr, Die viittclcuropaisehcn Eichengallen in Wort und Bild,

Vienna, 1870-71, and the translation of that work, with notos, in the

Entomologist, vols. vii. sq. ; also, by the same author, " Die Eiu-

micthlerdermitteleuropaischen Eichengallen," Vcrhandl.d. zoolog.-

lot. Ges. in ll'ien, x-\ii. ])p. 669-726 ; and " Die europiiischen

Turymiden," A, xxiv. pp. 63-142 (abstracted in Cii^lula Enlomo-

lotjica, i., Lond., 1869-76;, F. Low, "Beitrage zur Kenntniss der

GallmUcken," ib., pp. 143-162, and 321-328 ; J. E. von Bergen-

stamm and P. Low, "Synopsis Cecidomyidatjm," ib., xxvi. pp.

1-104 ; Perris, Ann. Soc. Fntom. de France, 4th ser., vol. x. pp.

176-185 ; R. Osten-Sacken, " On the North American Cecidomyida;,"

,S:mithsonian Miscellaneous Collections, vol. vi., 1867, p. 173;

Y,. L. Tasc'henberg, Entomologie far Gartner mid Gartenfi eunden,

Leipsic, 1871 ; J. W. H. Traill, "Scottish Galls," Scottiih Natu-

ralist, i., 1871, pp. 123, &c.; Albert Muller, " British Gall Insects,"

The Entomologist's Annual for 1872, pp. 1-22; B. Altum, Forsl-

zoologic, iii., " Insectcn," pp. 150 sq., Berlii, 1874; J. H. Kalten-

bach, Die Planzen Feirule aus der Classe der Jnsecten, Stuttg., 1874;

A. d'Aibois de Jubainville and J. Vesijue, Les Maladies des Planta

Cultivic.% pp. 98-105, Paris, 1878. (F. H. B.)

GALLUrri, Pasquale (1770-1846), a distinguished

Italian philosopher, was born on 2d April 1770, at Tropea,

in Calabria. He was of good family, and after completing

his education at the academy of Tropea and the university

of Naples he entered the public service, and was for many

years employed in the ofiice of the administration of flnances.

Altogether apart from academic influences he pursued his

favourite studies, and it was not till he had reached the age

• Proc. Entoiiwl. Soc. Plutadtiphia, iii., 1804, p. 649.
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of sixty, and had become widely known by his writings on

pliilosophy, that he was called to a chair ia the university

of Naples. This chair he held till his death in November
184G. Galluppi's first work was an essay on analysis and

synthesis {SuV Analisa e sulla Sintesi) published in 1S07.

This was followed by the important Saggio filosofico sulla

crilicadilla couoscema, in 6 volumes, published from 1819
to 1832. In the Lettere filosnfiche suite vicetide della

filosofia relativamenie ai priucipii clelle coiiosceuM hnmana,
da Cartesio sino a Kant, 1 827, by which, through the trans-

lation into French (by JI. Peisse, 184-4), he is best known
to foreigners, Galluppi traces his own philosophical de-

velopment from the empiricism of the ISth cantury writers

through the Kantian criticism to his final speculative view,

one in many respects resembling the doctrines of the Scotch

school as amended by Hamilton. His systematic work,

Elemenii di Jilosojia (4 vols. 1832), was long used as a text-

book for instruction in the Italian colleges. Of other

writings may be mentioned the Ler.ioni di logica e di

metajUica (1832-3, 5 vols., 18'12) ; the Filosofia della

Volonta (3 vols., 1832-1842, incomplete) ; and the Sloria

della Filosofia (1842), of which only the first volume was

published. Galluppi, though in many respects Kantian,

can hardly be said to have taken up fully the speculative

significance of the Critique of Pure }leasoii. He accepts the

Kantian demonstration of the necessary unity of conscious-

ness as the indispensable factor in knowledge, regards our

knowledge of the ego as knowledge of substance, maintains

that in external perception, or, as he puts it, in sensation,

we are directly cognizant of the real thing, and holds that

the existence of the unconditioned is given in knowledge as

the necessary correlate of the conditioned, but rejects en-

tirely the a 2}riori element which is the distinguishing

characteristic of the Kantian doctrine of cognition. All

judgments, according to him, are ultimately identical—

a

relic of the empiricism of Condillac which is totally irre-

concilable with the fundamental principles of his philosophy.

On the other hand, Galluppi exaggerates the place and im-

portance of the moral reason ; with Kant he finds objective

truth in the ideas of desert and duty, and admits that

ethical judgments are a priori, without endeavouring to

explain, in accordance with his theoretical views, how such

judgments are at all possible.

A good view of Galluppi's place in Italian pKilosopiiy 13 pven in

Ferri, Essai snr THistoirc dc la Phil, en Italic an X/X"'^ Siiclc,

vol. i. , Paris, 1869. See also V. Botta, in Ueberwe^'s History of
Phil, (Enj^. transl., vol. ii., apnendLx ii.); Prof. Barzellotti, " Philo-

sophy in Italy," in Mi}id, October 1S78.

GALLUS, C Cornelius, a Roman poet, orator, and
politician, was born of humble parents at Forum Julii

(Frdjus), in Gaul, about the )-ear 66 B.c. At an early age

he removed to Rome, where he was taught by the same
master as Virgil and Varius. In political life he espoused

tlie cause of Octavianus, and as a reward for his serrices

ivas made prefect of Egypt. His conduct in this position

afterwards brought him into disgrace with Augustus, and
dreading the exposure of his arrogance, extortion, and
cruelty, he put an end to his life by throwing himself on

his sword, in the year 26 B.C. Gallus enjoyed a high

reputation among his contemporaries as a man of intellect.

He associated on terms of equality with Virgil, Ovid,

Varius, Asinius PoUio, and others, and on account of his

four books of elegies Ovid claimed for him the first place

among the elegiac poets of Rome. His fame as an orator

was hardly inferior to his renown as a poet ; but as not

a fragment of his composition has descended to our times,

we have no means of judging the worth of his literary

pretensions, and have to content ourselves with the some-

B'hat partial estimate of his personal friends.

Sea Ch. C. Vo'.ker, Commrntatio dc C. Galli Vita ct Siri^itis,

part i.. BiCE. liiO ; part ii, ElberfelJ, 1844.

GALT, John (1779-183^,8ScottisIi novelbt, wa.s i)om
at Irvine, in Ayrshire, on May 2, 1779. He received his

early education at Irvine and (Jreenock, and read largely

from one of the public libraries while serving as a clerk in

a mercantile office. His first compo.sitions appeared in the
Greenock Advertiser and the Scuts Magazine. In 1804 he
went to settle in London, where he continued to work at a

poem on the Battle of Largs, which was published anony-
mously. After unsuccessful attempts to succeed in business,

Gait left for the Continent, and met Byron and Sir John
Hobhouse at Gibraltar, with whom he had a tour in the

Mediterranean. He remained abroad for three years, and
then returned to London. His early works are the Life
and Administration of Wolsey, Voyages and Travels, Letters

from i!ie Levant, the Life of Benjamin West, Historical
Pictures, the Wandering Jew, and a volume of dramas

:

but he first showed his real power in The Ayrshire Legatees,

which appeared in Blackwood's Magazine in 1820. This
was followed in 1S21 by his masterpiece

—

The Annals oj

the Parish
; and, at short intervals. Sir Andrew Wylie, The

Entail, Tlie Steam-Boat, and The Provost were published.
These arc all in his happiest manner, and are unsurpassed
as studies of Scottish character. His next works were
Pungan Gilhaize, a story of the Covenanters ; The Spaewife,
which relates to the times of James I. of Scotland ; Rothelan,

a novel founded on the reign of Edward III.; The Omen,
w-hich was favourably criticized by Sir 'Walter Scott ; and
I'he Last of the Lairds, another picture of Scottish life.

In 1826 he visited America for the second time, in con-

nexion with the establishment of the Canada Company^an
undertaking which involved him in great difficulties, and
ultimately proved disastrous to his worldly prospects. It

is pleasant to remember that, although Gait's connexion
with Canada was unfortuate for himself, his youngest son,

Sir Alexander Gait, has had a distinguished career there,

and was, for some time, finance minister of the colony. In
182" Gait founded Guelpli in Upper Canada, pa.ssing on
his way the township of Gait on the Grand River, named
after him by the Hon. William Dixon. In 1829 he re-

turned to England commercially a ruined man, and devoted

himself with great ardour to literary pursuits, of which
the first fruit was Lawrie 2'odd—one of his best novels.

Then came Southennan, a tale of Scottish life in the times

of Queen Mary. In 1830 he was appointed editor of the

Courier newspaper—a post he soon relinquished. His
untiring industry was seen in the publication, in rapid suc-

cession, of a Life of Byron, Lives of the Players, Bogle

Corbet, Stanley Buxton, The Member, The Padiral, Ehen
Erskine, The Stolen Child, his Autobiography, and a collec-

tion of tales entitled Stories of the Study. In 1834 appeared

his Literary Life and Miscellanies, dedicated by permission

to William IV., who sent the author a present of .£200.

As soon as this work was published Gait retired, to

Greenock, where he lingered on in bad health till his death

on the 11th of April 1 839.

Gait, like almost aU voluminous writers, was exeeeaingly

unequal. His masterpieces are The Ayrshire Legatees, The

Annals of the Parish, Sir Andrew Wylie, The Entail, The

Provost, and Lytwrie Todd. The Ayrshire Legatees gives,

in the form of a number of exceedingly diverting letters,

the adventures of the Rev. Dr Pringle and his family in

London, The letters are made -die excuse for endless tea-

parties and meetings of kirk session in the rural parish of

Garnock. The Annals of the Parish are told by the Rev.

Micah Palwhidder, Gait's finest character. This work is a

splendid picture of the old-fashioned Scottish pastor and tha

life of a country parish; and, in rich humour, genuine

pathos, and truth, to nature, it is unsurpassed even by Scott.

Like his other Scotch novels, it is a fine specimen of the

homely graces of the Scottish dialect, and preserves mucU
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vigorous Doric [ihrasccilogy fust passing out of use even in

country districts. In this novel Mr Gait used, for the first

time, the term " Utilitarian," which has siiice become so

intimately associated with the doctrines of John Stuart Mill

and his followers (see Annals of the Parish, chap, xx-kv.,

and a note by Mr Mill in Uiilitarimiism, chap. ii.). In Sir

Andrew Wylie the "hero entered London as a poor lad, but

achieved remarkable success by his shrewd business quali-

ties. The character is soniewliat exaggerated, but exces-

sively amusing. The Entail was read thrice by Byron and

Scott, and is the best of Gait's longer novels. Leddy

Grippy is a wonderful creation, and was considered by

Byron equal to any female character in literature since

Shakespeare's time. The Provost, in which Provost Pawkie

tells his own story, portrays inimitably the jobbery, bicker-

ings, and selfseeking of municipal dignitaries in a quaint

Scottish burgh. In Lawrie Todd Gait, by giving us the

Scot in America, has accomplished a feat which Sir Walter

never attempted. This novel exhibits more variety of style

and a greater love of nature than his other books. The life

of a settler is depicted with unerring pencil, and with an

enthusiasm and imaginative power much more poetical than

any of the author's professed poems.

Gait's humour is broader and more contagious than

Scott's ; and his pictures of the sleepy life of old Scottish

towns are unrivalled in literature. He is generally called

an imitator of Scott ;. but the Annals of the Parish existed

in MS. before Waverley was published. As Gait is pre-

eminently an illustrator of west-couutry Scottisft life, his

range may be said to be narrower than Scott's ; but within

it he is supreme. It would be difficult to overrate the im-

mense services which Gait has rendered alike to the history

of the manners and to the history of the language of the

Scottish people.

For further information .ibout Gait, see his ^ iifohiograjihtf ; The
Literary Life of John Gait ; and a biographical memoir by liis

friend the late Dr Hoir of Mus^lbuvgli, prefixed to The Annats of

the Parish. (f. GI.)

GALOIS, EvARiSTE (1811-1832), an emmently original

and profound French mathematician, born 2Gth October

1811, killed in a duel May 1832. A necrological notice

by his friend JI. Auguste Clievalier appeared in the Revue

Encijctopediqne, September 1832, p. 741 ; and his collected

worlis are published, LionviUe, t. xi. (1816), pp. 381-44'!,

about fifty of these pages being occupied by researches on
the resolubility of algebraic equations by radicals. But
these researches, crowning as it were the previous labours

of Lagrange, Gauss, and Abel, have in a signal manner
advanced the theory, and it is not too much to say that they

are the foundation of all that has since been done, or is

doing, in the subject. The fundamental notion consists in

the establishment of a group of permutations of the roots of

an equation, such that every function of the roots invariable

by the substitutions of -the group is rationally known, and
reciprocally that every rationally determinable function of

the roots is invariable by the substitutions of the groups
;

some further explanation of the theorem, and in connexion
with it an explanation of the notion of an adjoint radical,

is given under Equ.vtion", No. 32. As part of the theory

(but the investigation has a very high independent value

as regards the Theory of Numbers, to which it properly

belongs), Galois introduces tho notiorr of the imaginary
roots of an irreducible congruence of n degree superior to

unity
; i.e., such a congruence, F(.r) ^ (mod, a prime

number ;;), has no integer root ; but what is done is to

introduce a quantity i subjected to the condition of verify-

ing the congruence in question, r(t)^l (mod. p), which
quantity i is an imaginary of an entirely new kind, occupj--

ing in tlie tlicory of numbers a position analogous to that

of - ^/ - 1 in algebra.

GALUPPI, Baidassaere (1700-1785), a musical com-
poser, was born in 170G, in the island of Burano, near Venice'
His father, a barber by profession, was a nmsical amateur,
and prepared his son for the music school of Venice called

Conservatorio degl' Incurabili, where the great Lotti became
his master. His first opera, written at the ago cf sixteen,

was a failure ; but his cumic opera named Doriuda, produced
seven years later, was a great success, and laid the founda-

tion of the youthful composer's fame. He was a prolific

writer, and no less than seventy of his operas are enumer-
ated, none of which, however, have kept the stage. Some
of these were written for London, where Galuppi resided

between 1741 and 1744, but his masterpiece in tragic opera

was produced at St Petersburg in 1766. The composer
had been induced by liberal ofi'ers to accept a position as

imperial conductor of music, and to leave his native country

for Russia, where he lived ia high honour at the court of

the czar, and iS said to have in return done much for the

progress of his art in Bussia by introducing amongst other

things Italian church-music. In 1768 he left Russia, and
resumed his position as organist of the cathedral of St Mark
at Venice, to wliich he had been appointed in 1762, and
which had been kept open for him during his absence. He
died in 1785, and left 50,000 lire to the poor of Venice.

His best comic opera bears the title II mondo della hma.
The libraries of Dresden and Vienna preserve several of his

operas in MS. At Vienna also some of his works of sacred

music may be found. Others are in Paris and Rome.
GALVANT, LuiGl (1737-1798), an eminent Italian

physiologist, after whom galvanism received its name, was
born at Bologna, September 9, 1737. It was his wish in

early life to enter the church, but by his parents 'he was
educated for a medical career. At the university of Bologna,

in which city he practised, he was in 1762 appointed public

lecturer in anatomy, and soon gained repute as a skilled

though not eloquent teacher, and, chiefly from his researches

on the organs of hearing and genito-urinary tract of birds,

as a comparative anatomist. His celebrated theory of

animal electricity he enunciated in a treatise, " De viribus

electricitatis in motu musculari commentarius," published in

the 8th volume of the memoirs of the Institute of Sciences

at Bologna in 1 79 1, and separately at Modena in the follow-

ing year, and elsewhere subsequently. The statement has

frequently been repeated that, in 1786, Galvani had skinned

some frogs to make broth for his wife, wbo was in delicate

health ; that the leg of one of these, on being accidentally

touched by a scalpel which had lain near an electrical

machine, was thrown into violent convulsions ; and that it

was thus that his attention was first directed to the relations

of. animal functions to electricity. From documents in the

possession of the Institute of Bologna, however, it appears

that twenty years previous to the publication of his Com-
mentari/ Galvani was already engaged in investigations as

to the action of electricity upon the muscles of frogs. The
observation that the suspension of certain of these animals

on an iron railing by copper hooks caused twitching in the

muscles of their legs led him to the invention of his metallic

arc, the first experiment with which is described in the third

part of the Commentary, wherein it is registered September

20, 1786. The arc he constructed of two different metals,

which, placed in contact the one with a nerve and the other

with a muscle of a frog, caused contraction of the latter.

In Galvani's view tho motions of the muscle were the result

of the union, by means of the metallic arc, of its exterior

or negative electrical charge with positive electricity which

proceeded along tlie nerve from its inner substance. Volta,

on the other hand, attributed them solely to the effect of

electricity having its source in the junction of the two dis-

similar metals of the arc, and regarded the nervo and muscle

simply as conductors. Galvani in one of hia_menioir8_
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'recorded tho observation that muscular contractions maybe
caused in a prepared frog merely by bending back the legs

and bringing them into contact with the lumbar nerves, as

also when a nerve is touched at two different points with a

morsel of muscle taken from a living frog, phenomena not

satisfactorily explicable on the theories of Volta ; but after

iha death of the Bologna professor very little was heard of

animal ftlectricity till, in 1827, the study of the subject was

'«umed by Nobili. On Galvani's refusal, from religious

scruples, to take the oath of allegiance to the Cisalpine re-

public on its establishment, he was removed from his pro-

fessorship. Deprived thus of the means of livelihood, he

retired to the house of his brother Giacomo, whore he soon

fell into a feverish decline. The republican Government,

in consideration of his great scientific fame, eventually, but

too late, determined to-reinstate him in his chair at the

university of Bologna. He died December i, 1798; A
quarto edition of his works was published at Bologna in

1841-42, by the Academy of Sciences of the Institute of

that city, under the title Opere edite ed inedite delprofessore
Luigi Galvani.;

See Volta, " An~Accoant of soWe Discoveries maJe by Mr Gal.

vani, of Bologna," in Phil. Trans., 1793, pp. 10-44 ; J. L. Alibort,

Elogio Storico di Luigi Qalvani, Traduzione dal Franccsc, Bolog.

,

1802, fol. ; Arago, in "Alexandre Volta," (Euvrcs Computes^ ed..

Barral, t. i. p. 242, 1854 ; and H. M. Noad, Mamtal of Electricity,

chap. X.; also Electricitt, vol. viii. p. 9, col. 1, and Volta.

GALVANISM. See Electricity and PnysioLOGT.
GALVANOIIETER, an instrument used for indicating or

measuring currents of electricity,wherein advantage is taken

of the force exerted by such currents on movable magnets
in their neighbourhood.' When ^ galvanometer is used
for indicating merely, without measuring, it is sometimes
called a galvanoscope. If we consider only such instruments

as have come into actual use, this definition is strict enough
for practical purposes. If we were to consider all the

instruments that have been or might be made, some would
come under the definition whose resemblance to the modern

g dvanometer would not at first sight be apparent. Such,
fur instance, is the electromagnetic balance of Becquerel,-

which consists of two bar magnets hung from the scale pans
cf a delicate balance each in the axis of a cylindrical bobbin
of wire—one being over, the other under its corresponding

bobbin (see fig. 1). The north poles of both magnets hang

Fig. 1.

downwards, and the current to be measured is sent round
the bobbin, so that each of the magnets is repelled.
Weights are put inio the left-hand scale until equilibrium ,

in. the original position is restored The weight thus added '

is proportional to the current strength, so long as the
,

induced magnetism of the magnets can be neglecte°d,' 'ffhisl i

instrument Jias fallen into disuse.

In a complete galvanometer of modern" construction fha|
following parts may occur :—(1) the coU or multiplier, (2)

' For another definition see the article Electbometek.
' Tor a brief hi.5tory of the construction of galvanometric apparatus J.

eee'art. ELECTRicrrr, vol. viii. n 13 *

]0—

i

tlie needle or movable magnet or magnets, (3) the astatiiing
apparatus, (4) the deflecting or adjusting magnet, (.5) the
graduation or reading apparatus, (6) the doping apparatus,

(7) accompanying the galvanometer, as a piece of auxiliary

apparatus, we may also have a box of shunts. It would be
easy to make a more minute enumeration of parts, but the
above will serve our present purpose. On the other hand,
it is not always that each of the above organs is represented
separately ; some may be wanting in certain cases, and the

functions of two or more may be combined.

1. The multiplier or coil consists of a ring-shaped
channel of elliptical, rectangular, or circular shape—usually
the last, tho cross section being in general rectangular.

Into this is wound, as closely and regularly as possible, a
quantity of silk-covered wire. The material chosen for the
wire is usually copper, which should be as soft as possible

in order to secure high conductivity. White silk is preferred

for the insulating covering, on account of its freedom from
iron, though this is for most purposes a needless refinement.

Great care should be taken that the wire is dry when it is

wound. It is usual, in order to secure and render perman-
ent the insulation, to steep the whole coil in melted paraffin

;

after this has been done, there is little risk of loss of instda-

tion, provided the layers have been carefully tested during
the Winding. The idea of the multiplier in sensitive

galvanometers is to bring the greatest number of coils of

wire within the least possible distances of the nwgnet. It

is evident, therefore, that the insulating covering should bo
as thin as is consistent with good insulation; this considera-

tion assumes great importance when coils of very fine wire

have to be wound. After the wire has reached a certain

fineness tho proportion of space occupied by insulating

matter is so great that further reduction of the section of

the wire simply increases the resistance without enabling
us to pack more turns into the same space. In general the
section of the wire ought to be chosen with reference to the

use which the galvanometer is intended to serve. The
following ideal case will enable the reader to comprehend
tho principle which regulates the choice of multiplier

under given circumstances. Suppose the dimensions of the
channel, and the whole space which the wire is to fill, to be
given, and the whole external resistance also given, then it

may be shown that the section of the wire^ ought to be
chosen so that the resistance of the galvanometer shall be
equal to the external resistance. The case contemplated
here is that where we have a simple external circuit; many
cases can be reduced to this at once, and we shall consider

below a more complicated case of considerable practical

importance. Theoretically the section of the wire ought to

vary with the distance of the winding from the axis of the

coil. Tho law is that the diameter of the wire in each layer

ought to be proportional to the linear dimension of that

layer. This is sometimes roughly carried out in practice

by winding the outer layers of thicker wire than the inner.*

The proper form of the longitudinal section of the coil

depends on the use for which the Instrument is destined,

and will be more properly discussed when we describa

particular instruments. In a certain class of galvanometers

called differential, the wire on the coil is wound double, so

tkat two currents can be sent through side by side in tho

same or in opposite directions.

2. The needle consists of a piece of magnetized steel,

^ In this and all tliat follows the silk covering is either neglectefl or

is suppo.sed to vo.ry in thickness as the diameter of the wire.

* The cross section of the coil is not a matter cf indifference in

sensitive galvanometers ; but the question is hardly of ftuflicient

importance to need discussion here. Information on tlie subject

will be found in W. Weber's Electrodi/namische Mo/rhhcHi/iiinungen,

ThI. ii.-; H. Weber, Fogg. Ann., 1869 ; Mam-ell's Electricity and
Magnedism, vol. ii. sees. 716 syy.; Jenkin's Electricity and yju't

nctism, cap. xfii. sec. 9.

X. — 7
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trHich should be as hard as possible. Watch-spring steel is

'Bometimes used, and file steel is recommended by some

authorities. The hardness is important for two reasons,

—

in the first place, to ensure that the permanent magnetism

of the needle shall not alter. This is of smaU importance

where permanent deflections are to be observed, provided

We can be sure that the direction of the magnetic axis does

not alter. In the second place the induced magnetism is

less in hard than in soft steel, though not so much less as

some writers would lead us to suppose. The best way of

avoiding induced magnetism would be to make the needle

spherical iu' form ; the advantage thus gained, however,

would in most cases be counterbalanced by other defects.

The form of the needle lias been much varied by different

constructors. In the earlier instruments they were made
yety long, and were suspended like compass needles by means

of a jewelled cup playing on a steel point. . We have heard

on good authority that for some purposes, such^as mounting

tangent galvanometer needles, this method of suspension, if

carefully carried out, really answers very well. By far the

most. usual mode of suspensiou, however, is by means of a

raw silk fibre, oi- by a bundle of such fibres. Weber in-

troduced the use of heavy magnets whose moment of inertia

and time of oscillation were great. For many purposes

such needles have great advantages—where, for instance,

the time of oscillatiouj the logarithmic decrement, or the

extent of swing of the needle has to bo observed. , Where,

on tlio contrary, the galvanometer is to be used aiercly as

an indicator, particularly in detecting transient currents, a

light needle of small moment of inertia should be used.

Continental constructors, no doubt unduly influenced by a

reverence for Weber's methods, have failed to realize this

;

aud we have seen few, if indeed any, instruments by them

really well suited fot measuring resistances with the

Wheatstone's bridge. This principle has been carried

farthest in the galvanometers of Sir William Thomson, in

some of which the needle with all its appurtenances weighs

little over a grain.

In some galvanometers {e.g., ceitain telegraphic reading

instruments) the needle is movable about a horizontal axis,

and is weighted so as to be vertical in its undisturbed posi-

tion. Owing to the friction at the points where the axis

is supported, this method of suspension is useless for sensi-

tive instruments.

3. When, as is usual, the galvanometer magnet is mov-
able in a horizontal plane, the force which balances the

electrnmagnetio force of the current in the multiplier is the

horizontal component of the earth's magnetic force. Each
of these forces is proportional to the magnetic moment of

the galvanometer needle, and consequently the ratio of the

forces, on which depends the magnitude of the deflexion of

tlie needle, is independent of the magnetic moment of the

needle. We cannot therefore increase the sensitiveness of

the galvanometer by simply increasing the magnetic

moment of the needle. The action of the earth can, how-
ever, be counteracted, aud the needle rendered more or less

nstatic in one or other of two ways.

One way is to fix on the same axis of suspension two
parallel magnets, whose magnetic moments are as nearly as

possible equal, aud which are turned opposite ways. The
whole system is suspended so that one of the magnets swings

inside the multiplier and the other over it, as in fig. 2.

In more modern instruments, such as those constructed by
Messrs Elliot Brothers, the multiplier consists of two equal

coils placed one vertically over the other, each enclosing one

ft the magnets of the astatic system, as in fig. 3. Another

method is to place a magnet, or a system of magnets, in the

neighbourhood of the galvanometer, so as to counteract the

earth's force. In general, one magnet will suffice, placed

vertically under or over the galvanometer, in the magnetic

Kig

meridian, its north pole of course pointing north. For
convenience this magnet should be mounted on a vertical

graduated rod, with a rough and a fine adjustment.

In adjusting the sensi-

tiveness of the galvano-

meter, it will be useful to

recollect that the couple

tending to bring the

needle back to its posi-

tion of equilibrium varies

directly as the square of

the number of oscilla-

tions which the needle

executes in a given time

when no current is pass-

ing through the multi-

plier.^ As the astatizing

magnet is brought nearer

and nearer to the galvanometer, the oscillations of the needle

will be seen to become slower and slower, till at last the

equilibrium becomes unstable, and the needle turns round

through 180° ; after which, on causing

the magnet to approach still farther,

the rapidity- of oscillation increases.

If the damping be very strong, and the

mirror very light, an intermediate stage

called tlifi aperiodic state is passed

through.

4. The normal position of the magnetic

axis of the needle, when no current is

passing, is parallel to the windings of

the multiplier. It is particularly neces-

sary that it should be in tliis position

when the galvanometer is being used

as a measuring instrument, and it is

advisable in any case, since this is the

position in which for e given current the ^'8- '•

electromagnetic action on the needle is greatest. The final

adjustment might of course be made by moving the multi-

plier, but it is far more convenient to move the needle, a

magnet being used for the purpose. Sometimes the astatiz-

ing magnet is used, but it is better to have a much weaker

magr^t for the fine adjustment, suspended like the astatizer

on a vertical axis, having a vertical motion and a motion of

rotation. It is better BtiU to use a magnet placed with its

axis in the axis of the multiplier, so that it can be slid

backwards and forwards at pleasure. We have seen two
such magnets placed side by side, with their north and
south and their south and north poles together ; this gives

a differential adjustment which is ver^ convenient. The
main advantage of placing magnets in this way is that we
can alter the direction of the lines of force with a minimum
effect on the strength of the magnetic field.

5. The graduation or reading apparatus in the older

instruments consisted of a pointer or index fixed to the

magnet (very often it was the. magnet itself), playing over

a circular graduation centred as nearly as possible in the

axis of rotation of the needle. The mirror method of read-

ing which prevails in most modem instruments was origin-

ally suggested by Poggendorff, and carried out in practice

by Gaiiss and Weber. A mirror is rigidly attached to the

magnet, so that the reflecting face passes as nearly as pos-

Bible through the vertical axis of rotation of the needle.

The glass of the mirror should be very thin, otherwise a

greater or less correction for its thickness wUl be necessary.

In the subjective method of reading, a scale is fixed before

the mirror, which is usually plane (it must be well made to

^ Tills is Dot exactly true %'here there \& damping : bat the rule is

sufficient for orvHnary purposes.
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1)0 of any use), anJ tlie ima;;e of tbe scale is observed by

meins of a telescope fixed over or under the ceutre of tlie

Bcalo. Tlie scale divisions are seen to pass the wires of the

telescope, and if a circular scale be used, whose centre is ia

tlie axis of suspension of the mirror, the diflference between

'^li2 numbers on the cross wires in any two positions of the

i.Wgnet is a measure of twice the deflection of the magnet.

A correction is necessary when a straight scale is used. The

reader who has occasion to use the method will find prac-

tical in.,'tructions, with tables of corrections, in 'Wiedemann's

0'(i!f(inis:nus, Bd. iL sec. ISl sijq.; Jlaxwell's Eleclricily

and Magnslism, voL ii. see. 450 57^. In the ohjeciive

method, which is more usually practised in this country, the

mirror is concave, and reflects the image of a fixed illumin-

ated slit (often furnished with a vertical wire where greater

accuracy is desired) upon a graduated scale. The readings

are proportional to double the deflexion of the needle, or

to the tangent of the double deflexion, according as the

scale is circular or straight.

C. By damping is meant the decrease of the extent of the

oscillations of tlie galvanometer needle arising from the

dissipation of energy through the resistance of the air, the

action of currents induced in neighbouring metallic circuits,

the viscosity of the suspension fibre, and so on. There is

always more or less damping owing to the first two causes,

nnd possibly the third ; but in mauy cases, where it is de-

siiD-blo that the oscillations should subside very quickly, the

(lamping is purposely increased. In the older instruments

tlie damping arrangement consisted of masses of copper

surrounding the magnet. This is carried to the extreme in

Wiedemann's tangent galvanometer, where the needh) is

ring-shaped, and swings in a ring-shaped cavity not much
lirgcr than itself, in the heart of a mass of copper. In the

ilead-beat galvanometers of Sir William Thomson the

magnet with its attached mirror is enclosed in a flat cell,

in which it can just move freely to the required cxtcuL

Tlie damping, duo to the pumping of the airlxaclcwards and
forwards round the edges of the mirror, is bo great that the

needle swings off to its position of equilibrium, and remains

tliore without oscillating at aU. The same result is attained

i'l Varley's construction by immersing the needle iu a cell

filled with liquid.

7. The box of shunts is simply a set of resistances

;

gjnerally there ore three,—ith, -j^th, and y^th of the

resistance of the multiplier. When it is required to reduce

the sensibility of the galvanometer, the terminals of one of

these, say the -^ih, are connected with the terminals of the

multiplier ; we thus have a multiple arc in place of tlie

galvanometer, and the current is divided between its

branches in the ratio of their conductivities, so that one-

liundredth' of the whole current flows through the galvano-

meter. By means of such a box as wo have described, we
can therefore send through the galvanometer the whole of

any current, or the tenth, hundredth, or thousandth part.

It must not be forgotten that the introduction of the shunt

diminishes the whole resistance of the galvanometer circuit.

In most cases, however, this is of little moment ; where
necessary, the alteration may be either compensated- or

allowed for.

Sensitive Galvanometers.—In galvanometers of this class

everything is disposed so as to bring the greatest possible

number of turns of wire into the neighbourhood of the
needle. The needle is therefore made as small and compact
as possible, and the windings embrace it as closely as pos-

sible, the opening in the centre of the coil being reduced to

a minimum. The astatic multiplier (fig. 4) is an instru-

iiient of this kind which was formerly much used. The

' Sea art. Electbicitt, p. 43.
* E.g.i in above case by introdncing into the galvanoiiieter circuit

I'jlhs, -i'lnitlis, -fiifVai, reopcctively of the resisbtDce of tlw niultirliiT.

coil is of flat, rectangular shape, with a narrow central

opening just large enough to allow one of the magnets of

the astatic system

to swing freely.

The other magnet
swings over a gra-

duated circle placed

on the top of the

coil, and serves also

as an index. Some-
tifnes a mirror aud
scale are substituted

for the index and
graduated circle.

The sole on which

the coil stands is

movable on a fixed

piece which can be

levelled by means
of three screws. A
graduation is often

furnished to mea-

sure the angle of

rotation of the coil

about a vertical fia. 4.—AsUtic maltiplicr.

axis ; this is useful when the galvanometer has lo be
graduated or corrected for the torsion of the fibre.

In the galvanometers of Sir William Tliomson, which are,

the most sensitive hitherto constructed, the central opening

of the coil is circular, being just large enough to allow fres

play to a small concave mirror a centimetre or so in

diameter. Usually the coil is wound in two halves, whick

cm be screwed together with a septum between tliem, in

which is placed the arrangement for suspending the miiTor

and magnets. In dead-beat instruments the coil is often

wound in a single piece, and tlio mirror is arranged in a

cell,' glazed back and front, and fitted into n tube which

.slides into the core of the coil.

Fig. 5 represents a very convciucnt form of Thomson's

^^
Fio. b. —Fonn of Thmnson's Ca!vanoniet«r.

galvanometer, the only specimen of its kind we have swsn.

The peculiarity of its construction consists in the connexion

between the scale and the galvanometer, which saves much

trouble iu adjusting the instrument. It was constructed

by Elliot Brothers for the British Association Committee

on Electrical Standards. Such a galvanometer as this, pro-

vided with a high and low resistance coil, would meet all

the wants of most laboratories.

In another form called the marine galvanometer, tha

mirror ia. strung on a fibre stretched between two fixed

points In oi-der to keep the ne;dle from being inflaenced

' Tliis airan^onient is that aaorleil l.y White nf fllnsiow ia-th#

SalvanometiTs ni.i.le by him after Sir VTro. Thonjsoii's luttem. •
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By the rolling of the sliip, its centre of gravity is carefully

adjustcH so as to be in the axis of suspension. The mirror

ia enclosed In a narrow cell which just allows it room to

deflect to the required extent, and damps the oscillation bo

effectually that the instrument is " dead beat." In order

to destroy the directive action of the earth, the inconveni-

ence of which in a galvanometer for use on board ship is

obvious, the case of this galvanometer is made of thick soft

iron, which completely encloses the whole, leaving only a

small window for the ingress and egress of the ray of light

by means of which the motions of the mirror are read

;

a flat horse-shoe magnet placed on the top of the case

stiU farther overpowers the earth's force and directs the

mirror.

All these galvanometers may, of course, be wound double

and used differentially. When this ia the case, a small

auxiliary compensating coil is often used to correct the

inequality of the magnetic fields due to the two sets of

windings. This auxiliary coil is usually mounted on a

Bpindio in the axis of the main coil, and can be moved
backwards and forwards till a current passing through it

and one set of windings in one direction, and through the

'other Bet of windings in the other direction, does not

Bensibly deflect the mirror.

The astatic arrangement described above (p. 51, fig. 4)

18 often adopt'^d. A galvnno-

faeter of this construction by
Elliot Brothers is shown in fig.

6. It may be questioned, how-
pvn whether for ordinary

purposes the additional sensi-

bility thus gained compensates

for the increased complexity

and cost of the instrument.

Standard Galvanometers.—

When galvanometers are in-

tended for measuring currents,

tliere must be some law con-

necting the indications of the

jieedle with the strength of tho

current in the multiplier. It

IS therefore of great importance

that slight variations in the

position of the magnet should

not introduce large or irregular

(incalculable) variations into the

indications of the instrument.

Accordingly in standard instru-

ments tho windings are much
farther removed from the mag-
net than in sensitive galvanometers, and in the best forms

the multiplier is so disposed that it .produces a uniform
field of magnetic force around the needle.

The earliest forms of standard galvanometer were tho

tangent and sine compasses invented by Pouillet. The
first of these consists simply of a single vertical coil of

wire, with a magnet suspended at its centre, whose
deflexion may be read in any o£ the various ways already

described. If the length of the magnet be very small, the

magnetic field in its neighbourhood may be regarded as

uniform, and the elootromagnetic couple will be propor-

tional to cos 9, being the deflexion from the plane of

tho windings. If the windings be arranged so as to be in

tho magnetic meridian,' the couple due to the earth's

action tending to bring the magnet back to its position of

oouilibrium will be proportional to sin 6, hence the current

Btrecgth will be proportional .to tan ^.

, ' This can Tje uoue most easily by means of a mirror attached tit

the multi^ilicr .ind adjusted so as to be jiarailel to the windiniis.

Fio. 6.—Elliot's Astatic

Galvanometer.

If the multiplier be movable about a vortical axis through

angles which can be measured. in any way, the instrument

may be used as a sine compass. The current is applied

and the multiplier turned round after the magnet until

the axis of the latter is again parallel to the windings.

The current strength is now clearly proportional to sin $,

where 6 is the deflexion of the multiplier from the mag-
netic meridian. When the instrument is used in this way,

the needle being always brought into the same position

relative to the windings, the uniformity of the magnetic

field is a matter of indilference, and tliere ia no necessity

for the needle to be short.

Qaugain attempted to improve the tangent galvanometer
by suspending the magnet ex-

centrically at a point in the

axis of the coil distant from

the centre by half the radius of

the coil. This, however, is in

reality the reverse of an im-

provement.^

A real advance, however, was
made by Helmholtz, who placed

two equal parallel and vertical

coils, one on each side of the

magnet, each at a distance from
it equal to half the common
radius. In fig. 19, at the end

of his second volume. Maxwell
gives a diagram of the lines of

force due to two equal parallel

circular circuits, from which it

win be seen that the magneti';

field at the centre of such ai)

arrangement of currents is very

approximately uniform. This,

approximation may be carried

still farther by adding a third F)o 7.—Galvauometer designed

coil parallel to the two others, ^y Profe^or Ma.rwell.

and equidistant from them. Th^ ^^iie is woanii in two psraiki

T 1 c TT 1
clinnnels cat in a cylindrical block

In some examples Ot Helm- of hard wood, each nn inch broud

holtz's galvanometer the wind-

ings are arranged on ^ conical

surface, so that tho ratio of the

radius of each to the distance

of its plane from the centre of

the magnet shall be 2:1. In

reality this is unnecessary, pro-

vided the ratio of the depth

and breadth of the usual cect-

angular channel be properly

adjusted (see Maxwell, vol. ii.

sec. 713). Fig. 7 represents

a galvanometer of tho kind

described.

and an inch deep. The radius nf

the bottom of each channel Is one
inch, and the distance between
them is half an inch. The cylin-

diical perforation in the core of
tile multiplier is 1| Inch in dia-

meter—large enough to allow the
needle to swmg freely without
causing irreguloi- air currents, Ac.
Into the ends of the core arc
screwed two caps containing a
piece of plane parallel glass and a
plono-cunvex lens respectively, the
former for subjective, the latter

for objective readinc. By means
of a siit and screw in the stem
which supports tlie Instrument, a
hoiizontat bar can be Hxed pal^h^l
to the axis of the multiplier. On
this a deflecting magnet can be
mounted, so that the galvanometer
can bu used as a magnetometer.

Reduction of Galvanometer Indu'au'c-iis.—When the position of

every layer of wiro in tlie multiplier is known with sufEcient

accuracy, and the multiplier arranged so as to produce a sensibly

uniform field, the electromagnetic action per unit of current can to
calculated for every position of the magnet. In this ca«fe tho
galvanometer is an absohde instrument. When we possess one
absolute instrument it is easy to evaluate the indications of any
other in absolute measure by means of it; wc have Oiily to pass tho

same current through both galvanometers in series and compare tho

readiiigs. The best way. however, to construct a standard galvano-

meter IS to provide for uniformity of field in the core of the multiplier,

and find tlie resultant electromagnetic force for unit current, or, as it

is called, the constant of the instrument, by comparison with a pair

of equal standard coils of large diameter (18 in. to 24 in.). Theseart
arranged vertically on tho same axis, tho distance between them
being equal to the inoan radius, just as in Helmholtz's galvanometer.
Tho galvanometer to be tested is placed symmetrically between the

See Ma.xwclt, Elccincilu and .Var/iiciisni, vol. ii. sees. 712. 713.
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standard coils, tne cenire of its multiplier being near the centre of
the whole arrangement, ami the axes of nil the coils coincident. A
multiple arc is then
formea. one branch
of whien contains the

coils and the other

the galvanometer, so

that .the magnetic
actions oppose each
other. The

,
resist-

ances of the , two
branches are then
adjusted till the gal-

vanometer needle

gl vtJ3 no iifdicatiou

when a current is

sent through' the
multiple arc. The
whole arrangement
will be understood
from fig, 8. If R and
S be the resistances in the bmnchcs cwitaining the galvanometer
and coils respectively, then the constant of the galvanometer Is to

that of the coils aa R : S ; so that when tlie latter is calculated^ the
former is known.
The constant of the galvanometer G oeiug known, the value of a

.current producing a deflexion 6 is given in absolute measure by

l = Mtan e,

*H being the horizontal component of the earth's magnetic force.

In many cases it is necessaiy to correct for the torsion of the sus-

pending fibre. The value of this correction is easily found by
turning the multiplier^ through 90" either way, and observing how
far the needle follows it. The reader will find all necessary details

in Maxwell, vol. ii., sees. 452, 742.

In all cases where great accuracy is required it is advisable to

graduate, or, as it is sometira{ft said, to calibrate the galvanometer,
that is, to compare the electromagnetic couple exerted by the multi-
plier when the needle is deflected through an angle with that
when the needle is parallel to the windings. It is easy to see tliat

this may be done by means of the an-angement described above for

finding the constant of a galvanometer. If the object simply is to

calibrate the galvanometer without reducing its indications 1o

absolute measure, the standard coils may be replaced by a single
coil of sufficient magnetic moment placed in the axis of the multi-
plier. Another method of calibration, which is simpler, and in

some respects more satisfactory, although possibly more laborious,

will be understood from fig, 9. The resistance a is equal to tlic

fig. 9.

tesistance of the galvanometer, and they can be rapidly inter-

changed. By adjusting/ the ratio of the currents in the branches
of the multiple arc may be varied as we please, and by varying e

the current in one of the branches can always be brought to a
standard strength, say that which produces unit deflexion of the

galvanometer neeJle. We can thus, by repeatedly interchanging a
and ft, compare the deflexions produced by a series of currents whose
strengths are given multiples of the standard strength. If tlie

experimenter has two galvanometers at his disposal the iuterchanges

may of course be avoided.

On the Use of the Galvanometer.—Wa may add a few remarks on
-the different uses to which a galvanometer may be put.

Detection of Currents.—One of the commonest of all the uses of a

galvanometer is to indicate the currents sent through telegrajih

wires or cables. In the case of submarine cables, where the currents

are often very feeble, dead-beat galvanometers of Thomson's or
Varley's construction are used.

\Vhen a current is to be detected which produces a very small or

quite inaensible permanent deflexion, the following process, called the
methoci of multiplication, is sometimes used. The period of oscilla-
tion of the needle is first found ; then, the needle oeing at rest or
only swinging through a very small arc, the current is applied

^ See for such calculations Maxwell, vol. ii., chaps, xiv. an"l xv.
* Or the piece to which the fibre ia attached, if it is not rigidly

.aUacbcd to tbe multiplier.

through half the period of oscillation so as to urge the needle
in the direction in which it is going, then intermitted for half a
period, then applied again, and so on. If a cun-ent in the supposed
direction really exist, the oscillations of the magnet will graaually
increase, until the energy supplied by the intermittent action of the
current is equal to that wasted by the damping of the needle.

It is obvious that this process is more efl"ective the smaller the
damping of the needle ; it leads to no advantage whatever with a
deaa-beat instrument.

Resistance Measuring.—In compaiing resistances, sensitive gal-
vanometers of Sir "William Thomson's construction^ are by far
the most convenient j the dead-beat aiTangement is essential for

rapid work.
If a differential galvanometer of given dimensions be used (see

art. Electricity, p. 44), and if the resistance of the battery is

negligible compared with the other resistances used, the wire with
which it is wound should be chosen so that its resistance is one-
third of the resistance to be measured.*

It is shown in the art. Electricity (p. 44) that, in arranging a
Wlieatstone's bridge to measure a given resistance, all tlie arms ol"

tlie bridge and the battery and galvanometer should have equal
resistances. As a rule, oil these are not at our disposal. If the
resistances of the arms and of the battery are given, and the resist-

ance of the galvanometer (of given dimensions) is at our disposal,
then the resistance of the galvanometer ought to be equal to that
of the multiple arc which remains between -the terminals of the
galvanometer when the battery is disconnected from the bridge.^
This may be deduced at once from the expression given in vol. viii.

p. 44.

Again, the resistance to be inensured and the battery and galva-
nometer resistance being given, we may inquire what is the best
arrangement of the arms of the bridge.

IHfl'erentiating the expression given iu vol. viii. p. 44 with
reapect to y and s, we get

BG-y»z2U2= y{e*(R+B)n-B(R+G)|

;

the solution of which is obviously

whence we have ^^ ^ «v. j^-^-q. .--v"" r+b'
determining the resistances of the disposable arms.

It appears that, when B and G are given, the resistance of the

arm opposite to the resistance to be measured ought always to be
thn geometric mean between B and G."

In a certain class of observations a needle with large moment of

inertia is used. The methods in use are mostly due to Gauss and
AVeber. For an account of these methods the reader is referred to

Maxwell, chap. xvi. He should also consult a paper by Du Hois

Kcymond in Monatsher. d. Bcrl. Acad., 1869-70. (G. CD.)

GALVESTON''
GALVESTON, the largest and mosi extensively

commercial city of the state of Texas, United
States of America, is situated 340 miles west of the
mouth of the South Pass of the Mississippi River, on
Galveston Island, at the opening of the Bav of Galves-
ton into the Gulf of Mexico. It is situated in latitude
29° IS' north, and 94° 47' west longitude. It is about
two miles from the north-east corner of the island,
which projection is known as Fort Point. It is a port
of entry, and the principal seaport city of the state.
Galveston is the county seat of Galveston County, of
which the largest portion is on the main land, separated
from the city and island by East and West Bays. The
land is low and sandy and lies quite level. The island
is long and narrow, extending parallel with the shore,
in a north-easterly and south-westerly direction, for
the distance of 28 miles, having an average width of

about two miles.
Excellent opportunities are found for surf bithing

on the beach, and for most beautiful drives during the
periods of low tide. Bolivar Peninsula runs out from
the main land to within two miles of Fort Point, and
at the head of the peninsula is Bolivar Point light-

house. The Galveston harbor is the best on the coast
line of Texas. It has more than twelve and three-
fourths feet of water over the bar at low tide. This
bar stretches across the entrance to the bay and has
been formed and maintained by the sand moved by th«
constant undertow of waves and currents.
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About $1,500,000 were waVted by the government prior to the

nilUIAJJIlLllia
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year 1886. in some tentative eDginceiiog experimonts. The pros
ent plans and estimates were adopted in lS8fi. at which time
Major 0. H. Ercat was first assigned in charge of the work. Under
his management the channel dppth upon the outer bar was found
to be 1^^ feet and that upon tht' inner bar 21 feet, both at mean
low tide, which was in botli oases an increase of 6 inches during
the year 18S8. The distanct* across the outer bar from 24 feet in-
aide to 24 feet outside has diminished from 14,10(i feet to 13,501'

feet, a difference of tiUU tet't or )ibnut4 per cent. The distance
from 18 feet inside to 18 feet outside has diminished from 7,l8(J

feet to 6,^(J feet, a difference of M40 feet or nearly 12 per cent. The
old mattress jetty, built previous to the year 1886, h»s continued
to deteriorate. The average depth over the outer 5,00U feet af it

vas U» feet.

Of this wo k Captain Eadssays: "A less channel than thirty
feet should rot be contemplated, inasmuch as chfap freights re-

quire vessel.- of deep draft, and there is no reason why such works
should not b' constructed at Galveston as would pince her harbor
within the reach of the largest carriers now cuntemplated. At
least twenty feet could be relied on within two years after the
work is befeTin. and about two or three feet each year thereafter
nntil the thirty feet is obtained. The deepening would continue
slowly und<:T tidal action for sever.il years thereafter, and I should
expect it to reach at least thirty-five or possibly forty feet before
a permanent regimen would be establij-hed through the channel.
I have pstimat'd the necessary works at (ialvston to secure a per-
mnneiit channel thirty feet deep at seven and three-quarters mil-
lions (if dollars."
M'hv the government is directing its attention to Galveston and

Galvi'ston Harbor instead of the other ports of Texas may be
readily understood Irom the government estimates made in 1886.

The channel dep'h over the bar at that time was:

Sabine Pass 8 feet
GalTeston ^2% feet
Aransas^ 8^ ffet
Brazos Santiago 5 feet

all measured at mean low tide. Foreign vessels which now visit

the Texas const draw about twenty teet. nnd to accommodate
them there should not be less than twenty feet depth of channel
over the bar. It can be obtained by suitable improvements at
Sabine. Galveston, and Aransas, but not at Brazos Santiago. For
safe anchorage, these vessels require about twenty-four feet in the
harbor. The area of water twenty-four feet deep is at

Sabine 100 acres
Galveston 1.304 acres
Aransas 60 acres

The improvements designed to furnish twenty feet depth over
the bar at these places have been begun. To complete them there
remains to be appropriated, for

Sabine $2,379,000 00
Galveston 2.2(iU.n00 00
Aransas 1,471,000 00

Dividing these numbera by the number of acres of deep water,
wo find the cost per acre to reach the anchorage is for

Sabine 823.790 00
Galveston 1.6h7 11
Aransas 24,516 17

The depth of twenty feet over the bar. which is sufficient to
answer the most iinmediato pressing needs of Texas, is not suffi-

cient to admit many large commercial vessels and ships of war.
To accommodate these an extension of the improvements at tial-

veston is contemplated, designed to give a depth of thirty feet at
a cost of four millions additi'inal to the amount mentioned above.
No thirty foot channel over the bar ha^ been projected fit either of
the other places. The area of wat&r thirty feet deep is at

Sabine 63 acres
Galveston 463*icres
Kansas 19 acres

xue vast country, that presents a front to the sea of three hun-
dred and twenty-six miles, and of which Galveston is the only
outlet that can be utilized for the accommod-ition of large vessels,

as the certificates of experienced men who h;ive been engaged in

the coasting trade for years will evidence, demands from the
general government some recognition of its importance to the com-
merce of the world. The resources of the State are but partially
developed. Its population and productions are increasing with
each succeeding year, and the time must inevitably come when
Texas will assume grander proportions in all the e.-^sentials that
can contribute to the pro-perity of mankind. Its climate is salu-

brious and is blended with all the blessings and benefits that can
be bestowed by fertile lands.

GALWAY, a maritime county in the province of

Connaught, in the extreme west of Ireland, between 52°

54' and 53° 43' N. lat., and 7" 67' and 10" 20' W. long.

It is bounded on the N. by Mayo and Roscommon

;

R by Roscommon, King's County, and Tipperary ; S. by
Clare and the Bay of Galway ; and W. by the Atlantic
Ocean. The area comprises 2447 square miles, or

1,566,354 acres, of which 90,230 are under water.

Surface,—The county ia naturally divided by Lough

Corrib into two great divisions. Tlie eastern, which com-

prehends all the county except the four western baronies,

rests on a limestone base, and is, generally speaking, a level

champaign country, but contains large quantities of wet bog.

Its southern portion is partly a continuation of the Golden

Vale of Limerick, so celebrated for its fertility, and partly

occupied by the SUevebaughty Mountains. The northern

portion 6f the division contains rich pasture and tillage

ground, beautifully diversified with hill and dale. Some
of the intermediate country is comparatively uncultivated,

but forms excellent pasturage for sheep. The western

division of the .county has a substratum of granite, and is

barren, rugged, and mountainous. It is divided into the

three (listrictG of Cunnemara, Jar-Connauglit, and Joyce's

Country ; the name of Connemara is, however, often

applied to the whole district. Its highest mountains are

the grand and picturesque group of Binabola, or the

Twelve Pins, which occupy a space of about 25 square

miles, the highest elevatiou being about 2400 feet. Much
^of this district is a gently sloping plain, from 100 to 300
feet above sea-leveL Joyce's Country, further north, is an

elevated tract, with flat-topped hills of from 1300 to 2000

feet. high, and deep nairow valleys lying between them.

Coast.—G&\\v3.y enjoys the advantage of a very extended hne of

Sea-coast, indented by numeious haibouis, which, however, are rarely

used except by a few coasting and fishing vessels. Commencing at

the coast of Mayo in tlie north are the Killeries, two bays wiucli

separate the counties of Gahvay and Mayo. The first bay on the

western coast capable of accommodating large ships is BallynaklU,

sheltered by Freaghillaun or Heath Island. Kext in succession is

Clt-'ggan Bay, having Inishboffin in its offing. Strearastown is a

narrow inlet, within which are the inhabited islands of Oniey, Tur-

bot, and Inishturk. Ardbear harbour divides itself into two inlets,

the northern terminated by the town of Clifden, with excellent

^anchorage opposite the castle ; the southern inlet has also good

anchorage within tlie bar, and has a good salmon-fishery. Manain
Bay, though large, is much exposed, and but little Ireq^uented by

shipping. From Slyne Head the coast turns eastward to Eound-
stonc bay, which has its entrance protected by the islands of

Inishnee and Inishlacken. Next in order is Birterbuy Bay, stxiddcd

with islets and rocks, but deep and sheltered. Kilkerrin Bay, the

largest on this coast, has a most productive kelp shore of nearly 100

miles ; its mouth is but 8 miles bro;id. Between Gorumna Island

and the mainland is Greatman's Bay, and close to it Costcllo Bay.

the most eastern of those in Connemara. • The whole of the coast

from Greatman's Bay eastward is comprehended in the Bay of Gal-

way, the entrance of which is protected by the three limestone

islands of Aran—luishmore (or Aranmore), Inishmann, andlnisheer.

Rivers.—The rivers are few, and, except the Shannon, are of

small extent. The Suck, which forms the eastern boundary of the

county, rises in Roscommon, and passing by Ballinasloe, unites with

the Shannon at Shannon bridge. The Shannon, which rises at the

foot of Cuilcagh in the county of Cavan, forms the south-eastern

boundary of the county, and passing Shannon Harbour, Banagher,

Meclick, and Portumna, swells into the great expanse of water

called Lough Dcrg, which skirts the county as far as the village of

Mount Shannon. The Claregalway flows southward through the

centre of the county, a^d enters Lough Corrib some 4 miles abovi

the town of Galway. The Ballynahinch, considered one of the best

salmon-fishing rivers in Connaught, rises in the Twelve Pins, passes

through Ballynahinch Lake, and after a short but ra^iid course falla

into Birturbuy Bay.
Lakes.—Tlie Lakes are numerous. Lough Corrib extends from

Galway town northwards over 30,000 acres, with a coast of 50 miles

in extent. It has now been made navigable to Lough Mj.*ik (which

lies chiefly in Mayo county) and to the sea at Gahvay. The lake

is studded with many islands, sorao of them thickly inhabited.

Near it is Lough Ross, which receives a large supi^ly of water from

streams, but has no visible outlet. The district to the west of

Lough Corrib contains in all about 130 lakes, about 25 of them mo'.e

than a mile in length. Lough Rea, at the town of the same name,

is more remarkable for scenic beauty than for extent. Besides

these perennial lakes, there are several low tracts, called turloughs,

which are covered with water during a great part of the year.

Geology aiid Minerals.—-Ihe boundary line between the limestone

and granitic district is easily discernible by the diminution of the

verdant hue which distinguishes the latter. The high road from'

Galway to Ooghterard nearly marks the division. All the country

to the north and east of thi^ liqfiit is limestone, all to the south and

west granite, excepting some detached masses of primitive limestone

between Oughterard and Clifden, and some scattered portic::^ ul.
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other minerals, of great variety of appearance. The comiioueat
oock of Binfibolais nuai-tz, in general distinctly stratified, or at least

schistoBe. The position of its beds is various. Towards the west-

ern shore they are vertical, easily splitting by intervening mica

idates, and atfonling good buildhig stone. Limestone occurs in

some places along the ioot of these mountains. Kound the base of

this grou^ are also gneiss and mica slate, with bands of hornblende
and primitive mica. Along the north side of Lough Corrib to

Uallynakill the mica slate and hornblende rise into mountains, and
the limestone disappears. From Lough Mask to the Killijrics is a

tviTisition country of greenstone and grauwacko slate covered by
tlm Old Red Sandstone or conglomerate. The hill of Glan, on the

ahore of Lougli Corrib, exhibits, in a small compass, all the for-

niationa which occur in the district. The western end is quartz,

the north-eastern side mica slate ; the middle is penetrated by beds
of mica slate, containing hornblende and granular mica covered by
thick beds of pyritous greenstone. On the south and east are

granite and syenite, which runs under the sandstone conglomerate
towards Ougnterard, and this again passes under the flbtz Hme-
stonf, whicli, beyond Lough Corrib, occuiiies the greater part of

Connaiight and Leinster. Along the borders of the ilbtz limestone
is a series of vast caverns, usually traversed by subterranean rivers.

A fine gritstone, highly valued for making millstones, is raised near
Dunmore. Crystalline sand, of a superior quality for scythe boards,
occurs at Lough Contra. Lead, zinc, copper, sulphur, and bismuth
liave been discovered in various parts of the western division of the
county. Iron was raised at VVoodford, and smelted until the
timber was exhausted. The mountains of Slievebaughty, which
separate Galway from Clare, are siliceous. In Conncmara there is

uljuiidance of green variegated marble called serpentine ; and a
beautiful black marble, without spots or flaws, and susceptible of a
high polish, is obtained near Oaghterard, Miner^Ji spas, mostly
chalybeate, are abundant.

Ciimate and Agriculture.—The climatt; is mil Jid salubrious,
but variable, and violent winds from the west are not uncommon.
Frost or snow seldom remains long on the western coast, and cattle

of every description continue unhoused during the winter. The
eastern part of tlie county jiroduces the best wheat. Oats are fre-

quently sown after potatoes in moorish soils less adapted for wheat.
The flat sliores of the bays afford large su[iplic3 of seaweeil for man-
ure. Limestone, gravel, and marl are to be had in most other parts.

When a sufticimt quantity of manure for potatoes cannot be had,
tlie usual practice is to pnro and burn the surface. In many places
on the sea-shore tine early potatoes are raised in deep sea-sand, man-
ured with sea-weeil, and tne crop is succeeded by barley. Those
parts of the eastern district less fitted for grain are employed in
imsturage. Heathy sheep-walks occupy a very large tract between
Wonivca .ind Galway. An extensive range from Athenry, stretch-
ing to Galway Bay at Kinvarra, ia also chiefly occupied by sheep.
The total area under crop in 1878 was 214,685 acres, as compared

with 235,168 in 1853, The fnllowing tables show the acres under
the principal crops, and also the numbers of the diff'erent domestic
animals, during those yc.nrs :

—
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increasing. In 1877 tlie number ot British vessels that

entered the port was 153, with a tonnage of 30,034 ; of

foreign vessels 33, with a tonnage of 16,166. The number

of British vessels that cleared was 136, with a tonnage of

]39,827 ; of foreign vessels 27, with a tonnage of 13,225.

The chief articles exported are agricultural produce, wool,

and marble. There are a brewery, a distillery, a paper mill, a

tanaery, and several flour mills ; and a company has recently

been formed for the purpose of extracting iodine and marine

salts from seaweed. The salmon fishery is of considerable

value. Galway is divided into the old and new towns, and
tlie maritime suburb of Claddagh, inhabited almost entirely

by fishermen and their families, who have acquired or re-

tained certain peculiar usages and habits of their own.

Little 18 known of the history of Galway until after the

anival of the English, at which time it was under the pro-

tection of O'Flaherty, who possessed the adjoining district

to the west. On the extinction of the native dynasty of the

O'Connors, the town fell into the hands of the De Burgos,

tlie head of a branch of which, under the name of M'William

Eighter, long governed it by magistrates of his own appoint-

ment. After it had been secured by walls, which began to

be built in 1270, it became the residence of a number of

enterprising settlers, through whom it attained a position of

much commercial celebrity. Of these settlers the principal

families, fourteen in number, were known as the tribes of

Qalway. They were of Norman, Saxon, or Welsh descent,

and became so exclusive in their relationships that dispen-

sations were frequently requisite for the canonical legality of

marriages among them. The town rapidly increased from

this period in wealth and commercial rank, far surpassing in

this respect the rival city of Limerick. Richard II. granted it

a charter of incorporation with liberal privileges, which was
confirmed by his successor. It had the right of coinage by
Act of Parliament, but there is no evidence to show that it

exercised the privilege. Another charter, granted in 1545,

extended the jurisdiction of the port to the islands of Aran,

permitted the exportation of all kinds of goods except linens

and woollens, and. confirmed all the former privileges. Large
numbers of Cromwell's soldiers are said to have settled

in the town ; and there are many traces of Spanish blood

among the population. Its municipal privileges were ex-

tended by a charter from James I., whereby the town, and
a district of two miles round in every direction, were formed
into a distinct county, with exclusive jurisdiction and a

right of choosing its own magistrates. During the civil

wars of 1641 the town took part with the Irish, and was
surrendered to the Parliamentary forces under Sir Charles

Coote ; after which the ancient inhabitants were mostly
driven out, and their property was given to adventurers and
soldiers, chiefly from England. On the accession of James
If. the old inhabitants entertained sanguine hopes of re-

covering their former rights. But the successes of King
William soon put an end to their expectations ; and the

town, after undergoing another siege, again capitulated to

the force brought against it by (Jeneral GinkelL In the

beginning of the present century the walls were thrown
down, and buildings erected on their site.

Galway is governed by a high sheriff, a recorder, local

magistrates, and a board of 24 commissioners elected

triennially. The area of the municipal borough is 955
acres. The population in 1861 was 16,967, and in 1871
15,597, of whom 14,424 were Roman Catholics. The
parliamentary borough has an area of 22,493 acres, and a
population of 19,843.

GAMA, Vasco da (c 1460-1524), the celebrated Portu-
guese navigator and discoverer, was bom at Sines, a
small sea-town in the province of Alemtejo. No one will

deny that his name deservedly stands high in the roll of

naval heroes; yet it cannot be doubted that he owes

the brilliancy of his reputation to his country's illustrious

poet, Luiz de Camoens, by whom his discoveries in India and
their results have been assigned the foremost place in the

great national epic Os Lusiadas. Of Vasco's early history

little is known. His descent, according to the NohUiario
of Antonio de Lima, is derived from a noble family which
is mentioned in the year 1 166 ; but the line cannot be traced

without interruption farther back than the year 1280, to

one Alvaro da Gama, from whom was descended Estevao ''a

Gama, Alcaide M6r of Sines, whose third son, the subject

of this notice, was born probably about the year 14C0.
About this period died Prince Henry the Navigator,

son of Joao I., who had spent his Ufe in fostering

the study of navigation, and to whose intelligence and
foresight must be traced back all the fame that Portugal

gained on the seas in the 15th and 16th centuries. Ex-
plorers sent out at his instigation discovered the Western
Isles, and unknown regions on the African coast, whence
continually came reports (which by and by aflected Da
Gama's history) of a great monarch, " who lived east of

Benin, 350 leagues in the interior, and who held bothl

temporal and spiritual dominion over all the neighbouring^

kings," a story which tallied so remarkably with the

accounts of " Prester John " which had been brought to the

Peninsula by Abyssinian priests, that Joao II. steadfastly

resolved that both by sea and by land the attempt should be

made to reach the country of this potentate. In the hope
of making this discovery, Pedro Covilham and Afi'onso de
Payva were despatched eastward by land ; while Bartho-

lomeu Dias, in command of two vessels, was sent westward
by sea. Neither of the landward travellers ever returned

to his country ; but Covilham, who, in his fruitless search

for a mythical sovereign, reached the Malabar coast

and the eastern shores of Africa, sent back to Lisbon,

along with the tales of the rich lands he had visited, this

intelligence, " that the ships which sailed down the coast

of Guinea ought to be sure of reaching the termination ot

the continent by persevering in a course to the south." King
Joao was now seized with an ardent desire of reaching these

eastern countries by the route indicated by Covilham. That

there was in truth such an ocean highway was confirmed

by Dias, who shortly after returned (in 1487) with the

report that when sailing southward he was carried far to

the east by a succession of fierce storms, past—as he dis-

covered only on his return voyage—what he perceived to be

the southern extremity of the African continent, and to

which, on account of the fearful weather he had encountered,

he gave the name of the Cape of Storms, an a4)pellation

which to the king, who was then elated with high hopes

of enriching his kingdom by the addition of eastern posses-

sions, appeared so inauspicious that he changed it to that

of Cape of Good Hope. The state of Joao's health, how-

ever, and concerns of state, prevented the fitting out of the

intended expedition ; and it was not till ten years later,

when Manoel had succeeded to the throne, that the pre-

parations for the great voyage were completed,—hastened,

doubtloas, by Columbus's discovery of America in the mean-

while. For the supreme command of this expedition the

king selected Vasco da Gama, who had in his youth fought in

the wars against Castile, and in his riper years gained dis-

tinction aa an intrepid mariner. The fleet, consisting ot

four vessels specially built for this mission, sailed down tJje

TaguB on the 8th July 1497, after prayers and confessio.T

made by the officers and crews in the presence of the king

and court, in a small chapel on the site where now stands

the church of S. Maria de Belem, afterwards built to com-

memorate the event. Four months' later it cast anchor in

St Helena Bay, South Africa, rounded the Cape in safety,

and in the beginning of the next year reached Melinda.

Thfance, steering eastward, under the direction of a pilot
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obtained from Indian merchants met with at thi j port, Gania
arrived at Calicut, ou the Malabar coi«t, on the 20tb May
1-198, and set up, accbrding to the custom of liia country, a
marble pillar as a mark of conquest and a proof of his dis-

covery of India. His reoeptbn by the zamorin, or ruler of

Calicut, would have in all probability been favourable
enough, had it not been for the jealousy of the Moorish
traders who, fearing for their gaius, so incited the Hindus
against the new comers tliat Gama, after escaping from
enforced detention on shore, was obliged to fight his way
out of the harbour. Having seen enough to assure him of
the great resources of this new country, he returned
home in September 1-199 with a glowing description of it.

The king received him with every mark of distinction,

created him a noble, and ordered magnificent fttes to be
held in his honour in the principal towns of the king-
dom, " for he had brought back (not without severe loss

in Bhips and in men) the solution of a great problem,
which was destined to raise his country to the acme of
prosperity." In prosecution of Gama's discoveries another
fleet of 13 ships was immediately sent out to India by
Manoel, under Alvarez Cabral, who, in sailing too far west-
ward, by accident discovered Brazil, and on reacliing his
destination established a factory at Calicut. The natives,
again instigated by the Moorish merchants, rose up in arms,
and murdered all whom Cabral had left behind. To avenge
this outrage a powerful armament of ten ships was fitted out
at Lisbon, the command of which was at first given to
Cabral, but was afterwards transferred to Gama on his
urgent petition

; for, " Sire," he said, " the king of Calicut
arrested me and treated mo with contumely, and because I
did not return to avenge myself of that injury he has again
committed a greater one, on which account I feel in my
heart a great desire and inclination to go and make great
havoc of him." In the beginning of 1502 the fleet sailed,
end on reaching Calicut Gama immediately bombarded the
town, enacting deeds of inhumanity and savagery too
horrible to detail, and equalled only by the tortures of the
Inquisition. Gama was naturally " very disdainful, ready
to anger, and very rash ;" but no peculiarities of disposi-
tion—nothing whatever—can excuse such acts as his,
which have justly left a stai-n on his character that neither
time nor the brightness of his fame as a navigator
can in the slightest degree obliterate. From Calicut he
proceeded in November to Cochin, "doing all the harm he
could on the way to all th&t he found at sea," and having
r.iade favourable trading terms with it and with other towns
oti the coast, he returned to Lisbon in September 1 503,
with richly laden ships. He and his captains were welcomed
With great rejoicings; "but to Dom Vaaco the king gave
great favours, and all his goods free and exempt ; he granted
him the anchorage dues of India, made him admiral of its
seas for ever, and one of the principal men of his kingdom."
Soon after his return Vaaco retired to his residence in Evora,
and for twenty years took no part in public affairs, either
from piquo at not obtaining, as is supposed by some, so high
rewards as he expected, or because he had in some way
offended Manoel. During this time the Portuguese con-
quests increased in the East, and were presided over by
successive viceroys. The fifth of these was bo unfortunate
that Gama was recalled from his seclusion by Manool's suc-
cessor, Joao IIL, created count of Vidigueira, and nominated
viceroy of India, an honour which in April 1524 he left
Lisbon to fill. Arriving at Goa in September of the same
year, he immediately set himself to correct, with vigour and
prmness, the many abuses and evil practices which had
.pre[A in under the Tule of his predecessors. He was not
Jdestuied, however, to prosecute far the reforms he had
inai-guri-ted, for, on the Christmas-eve following his arrival.
JiodiLj, while. at Xuchin, after a Bhort^iUuess, and was

buried in the Franciscan monastery there. In 1533 his
body w-as conveyed to Portugal and entombed in the ton-n
of Vidigueira, of which ho was coyiit, with all the pomp and
honour due to one who had been the king's representative.

The important discoveries of Vasco da Gama had the
immediate result of enriching Portugal, and raising her to
one of the foremost places among the nations of Europe,
and by degrees the far greater one of hastening the coloni-
zation and civilization of the East by ooening its commerce
to the great Western powers.

For further infonnation the following works may he consulted:

—

TJu 2'hrce I'oijcujes of I'asco dfi Gama aiul his ytceroyaHy, by
Caspar Corri-a (ilakhiyt Society); CaUoni [i.e., Calicut), A VtUcK
Karrativc o/ the Third Voyaiji of Vaaco da Gama, written by some
unknown seaman of the ex|>cJition, printed at Antwerp about 1604,
reprinted in facsimile, with introduction and translation, by J.
I'll. Berjeau, London. 1875; Discoveries of Prince Hinry of Portuyal,
by U. H. Major; The Llisiads of Camoens ; Cooley, History of
Maritime Diarovcry; Barros, Decades \ Alvaro Velho, Boteiro da
viageoi qua cm dcscubrimoito da India j'eio eaho de Hoa Etperan^
fez dom Vavco da Gawa cm 1479, the manuscript of which is pre-
served at Coimbra, and a translation of which by Ferdinand Dcnia
may bo found in E. Charton's Voya<jrurs Anciens el ifodernes, vol.

iii., 1855
;
CastiUi Leda, llistoria do hrscobrimcnto (fa /Il(f^a,Coimbr«,

1551 (largely based on Alvaro Velho's MSS. ). (H. O. F.)

GAMALIEL (^«'^l, i.'., God is a rewarder, Ta^aXi-^X),

a Hebrew proper name, which occurs more than once in

the Old Testament (Numb. i. 10; ii. 20), is repeatedly

met with in the history of later Judaism. Of the persons

designated by it the most important are enumerated
below :

—

1. Gamaliel, or Eabban Gamliel the elder, as he is

invariably called in the Talmud to distinguish him from
his grandson, Rabban Gamaliel or Gamliel of Jabneh
(Jamnia), was the son of Rabbi Simeon, and the grandson
of Rabbi Hillel. Of his biography little is known beyond
the facts that, early in the 1st century, he lived and taught

in Jerusalem, where Saul of Tarsus was for some time his

pupil ; and that he was a member of the Sanhedrim, which
body he successfully counselled to moderation in their

treatment of the followers of Jesus.' He appears to have

died before the destruction of the city. The Talmudista

speak of him as having enjoyed the confidence of Cyproi,

the wife of Agrippa, and as having been president of the

Sanhedrim during the reigns of Tiberius, Caligula, and
Claudius ; but the latter representation at least is cer-

tainly unliistorical as may be learned from the New Testa-

ment and from Josephus, where it is invariably the high

priest who presides over the council. Gamaliel the elder

is also represented by Jewish tradition as having in some
respects modified the provisions of the law with respect to

divorce and marriages of widows, and as having made some
new arrangements with regard to the calendar ; but there

is reason to believe that in this last statement he has been

mistaken for Gamaliel of Jabneh. The fact that he is

spoken of in the records of Judaism as having been the

first of the seven " rabbans " (rabban being a honorific form

of the title rabbi) is of itself almost conclusive against the

late and otherwise improbable Christian tradition to the

eft'ect that he ultimately became a Christian and received

baptism at the hands of Peter and John (Cltm. Rtcog., L

65 ; Photius, cod. 171, p. 199). Compare Ewald, Gesch.

d. V. Isr., vi. 256 stf.; Derenbourg, Hist, de Palestine, p.

239 s/jq.; Schiirer, NTlirhe Zeilgesch., p. 45fc.

2. Gamaliel of Jabneh ranks with his -grandfather,

Gamaliel the elder, as one of the seven great rabbans of

the Talmudisls.-' - His father also was named Simeon.

On the deatk' of Kabbi Johanan ben Zacai, Gamlict

was choseo to succeed him as bead of the famous school

/ .

' Tho ciitk-isnis of Raur ami others upon the speech, as rocoKtsd. lA

Acta y. /Jl-39, do aot iiflecl tho general fact u now staled.
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nhich had transferred itself to Jamnia or Jabneh shortly

before the destruction of Jerusalem. For a considerable

period after that event Jabneh became in some sense

the metropolis of Judaism, and Gamliel, as head of the

supreme judicial and legislative body which sat there,

may be said to have been the first nasi or " prince " of the

rabbinical period. An interesting account of his position

as legislator will be found in chapter xx. of Derenbourg's

Ilistoire de Palestine. As representing the Jewish nation

and the Jewish faith, he visited Rome in the autumn of 95

A.D., and the Talmud abounds with references to the inci-

dents of that journey. Gamliel was the friend of Rabbi

Akiba, and the master of Aquila (the " Onkelos " of the

Babylonian Talmud). He died about 115 a.d. (see Ewald,

Gesch. d. r. Isr., vii. 388).

3. A third Gamaliel, son of Jehudah-ha-Nasi, is men-

tioned in Aboth, ii. 2, as having specially insisted on the

necessity of combining with the study of the law some
active employment in order to the maintenance of a healtliy

moral tone.

GAMBIA, Gambea, Ba Dimma, or FtnaA, an important

river of Western Africa, which enters the Atlantic about
13° 50' N. lat. Its sources are in the central plateau of the

Futa Jallon highlands, a tract of country about 2i0 miles

inland, which also contains the head waters of the Senegal,

the Faleme, the Rio Grande, and some tributaries of the

Niger. Flowing almost due N. for the first 200 miles of

its course, it turns somewhat abruptly to the W., and con-

tinues in that direction through a country of great fertility.

Steamers can proceed up the river as far as Yaba Tenda
;

the channel remains navigable for boats 300 miles from
the mouth to the falls of Barraconda ; and above the

falls it is again navigable, as was shown by Governor
Macdonnell's eicpedition in 1851, for at least 160 miles

farther. The principal affluent is the Neries, which, coming
from the north, joins the main stream about 30 or 35
miles above the falls. At Fattatenda, a short distance

below the falls, the river has a breadth, even in the diy

season, of about 320 feet, with a depth of from 13 to 20
ieet. In the rainy season it rises from 20 to 50 feet, and
the whole country downwards to the sea is laid under
water, and receives a rich alluvial deposit.

The British colony of Gambia comprises a considerable

territory mainly on the left bank at the mouth of the river.

Elephant's Island about 100 miles from the sea, and
ilacarthy's Island still further inland. The whole area

under British authority is 21 square miles. The popula-

tion in 1851 was stated at 5G93, in 1861 at 6939, and in

1871 at 14,190 (7306 males and 6884 females). In the

15 years from 1860 to 1874 the total gross revenue was
X2G8,232, making an annual average of £17,802; and the

gross amount of public expenditure in the same period was
2255,291, making an annual average of £17,019, or a
total surplus of revenue over expenditure of £2941. In
1862, 1863, and 1864 the liabilities exceeded the assets by
£3638, £4817, and £5492 respectively, but there is no
funded debt. The Gambia settlement, which formerly

cost the imperial revenue from £20,000 to £25,000 per

annum, now provides for its own defence,^an armed police

force, recruited mainly from the Mahometan tribe of the

Houssas, having been substituted since 1869 for the im-

perial troops. The parliamentary grant, which had averaged
about £4200 per annum horn 1860 to }867, .vas re-

duced eo £1500 in 1868, and finally withdrawn in 1871,
»iid all expenses are met by the local revenue. The
/-'inibia district was originally united with Sierra Leone
Ti the dissolution of the African Company in 1822; in

Ii43 it was made a separate colony, the first governor

being Henry Frowd Seagiim; in 1868 it was reunited

to Sierra Leone; and it is now governed by an adminis-

trator. The capital of the colony is Bathurst, a town on
the eastern side of Sfc Mary's Island.

St Mary's Island lies at the mouth 'of the river on the

south side, close to the mainland, from which it is sepa-

rated by a stretch of mangrove swamp and a narrow arm of

the river called Oyster Creek. It is about 15 miles in

length by less than a mile in breadth, and consists of a
slightly elevated plain of sandy soil, which in the dry season

becomes a bed of hot and shifting dust. There are natur-

ally not many trees on the island, though a few cocoa-nuts,

palms, papaws, willows, bananas, oleanders, and guavas
manage to maintain a precarious existence. The Barbados
pride, however, flourishes luxuriantly (Captain Hewitt).

Bathurst is on the whole a well-built town, the principal

material employed being a dirty red sandstone coated with

whitewash. It lies about 12 or 14 feet above the level of

the river. The market house is built of iron, and the

market place was planted with trees in 1869. Besides

the Government house and the barracks, there is a hospital

founded by General Macdonnell, a court-house, and an
Episcopal church completed about 18C9. The population

of the town is of a very motley description, including,

besides the white ofiicials, and traders to the number of

about 50, half-castes of aU shades, liberated negroes,

JoUoffs, Barras, and other local tribes. The part of the

mainland immediately contiguous to St Mary's is known as

British Combo, an area of about 6 miles long by from 2 to

3 miles broad having been secured by treaty with the king

of Combo in 1853.

M'Carthy's Island lies about 180 or 2'uu miies aoove St

Mary's. It is about 5i miles in length and 1 in breadtlu

There are two or three " factories," a considerable trading

town, peopled partly by liberated Africans, a fort, a Meth-

odist church, and a schoolhouse. Though this was the last

spot actually in Britsh possession, it was long understood

by Gambia traders that they were under British protection

much farther up the stream ; but, according to the de-

spatches of Lord Carnarvon in 1877, they must proceed

at their own risk as soon as they advance beyond British

territory. St James's Island, which was the seat of the

British factory in the 18th century, is about 17 miles from

St Mary's. It still bears traces of European occupation,

but is gradually being washed away by the river.

The chief exports are ground nuts, wax, hides, ivory, gold dusfj

palm oil, and f;nni arable ; but even these are obtained in quantities

that look 1 iiliculously small when the natui'al richness of the

country through which the Gambia flaws is considered. At the

close of the 18th century only two or three ships were emploj'ed in

the trade ; in 1839 no fewer thin 239 merchant vessels visited tha

river ; and in 1871 75 British and 154 foreign vessels entered, witH

a total tonnage of 51,833 tons. During the four. rainy months,'

from July to October, the native trader conveys his employer's rice

or corn up the river, and receives in exchange the pajnes or uouDtry,

cloths ; in November he bartei-s these same cloths for ground nuts,

hides, and wax ; and for the rest of the year, till the rainy season

comes round again , he supplies the natives with arms, powder, rum,'

Liadras handkerchiefs, and other European productions. The

French traders, however, who are gradually getting a jarge share of

the commerce into their hands, have introduced the custom of

money transActions, and the inuovation is well received by the

natives.

The trade in ground nuts is of compai'atively recent development.

In 1836 the value exported was on'y £838 ; in 1837 it reached

£8053, and in 1840 no less than £15,209. In 1860 the value was

£79,611, and in 1861 £101,060. The average quantity between

1850 and 1860 was 11,196 tons; between 1870 and 1677 it was 14,000

tons. The supply is greatly affected by the political state of the

country in which the nuts are grown. Most of the necessary tillage

is performed by the tribe of the Sera-WouUis, who come down from

the interior in great numbers, and return home when they have

earned what they desire. The French markets aft the principal

destination of the nuts. American traders deal mainly m hid^s,

horns, and beeswax ; and the honey is chiefly purchased for the

German market. The Eoman Catholics maintain a mission and a

small convent in the Gambia, and the Wesleyans have long had a

number of stations. _ The latter have done great service to education
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in tne colony,—their 10 schools, as far back a3 1860, bL'ing atteDded

by 1273 scholars. It was, not till 1869 that, even at Bathurst,

a Govermnent school was established ; but there are now several

schools in connexion with the Episcopal church. The Roman
Catholics began the erection of a large schoolhouse in 1873.

]

The Gambia was visited by the Carthaginian explorer Hann'5,

and it became early known to the Portuguese discoverers , but it

was not till 1618 that English traders began to turn their atten-

tion to this quarter. In that year a company was formed for the

exploration of the river. Richard Thompson was sent out in the

*' Catherine," and succeeded in reaching Kassan, a Portuguese trading

town, but he never returned, and his fate is not known. Two years

afterwards, Richard Jobson advanced beyond the falls of Barraconda

;

and he was followed, about 40 years later, by Vermuyden, a Dutch
merchant. In 1723 Captain Stibbs was sent out by the African
Company to verify Vermuyden's reports of gold ; lie proceeded 60
miles above the falls. The treaty of Versailles in 1/83 assigned

the right of trade in the Gambia to Britain, reserving the single

port of Alhreda for the French ; while at the same time it assigned

the Senegal to France, and reserved the port of Porteudic for the
British. By the treaty of Paiij in 1851 this arrangement was
re-established, and it remained in force tiU 1857, when an exchange
of possessions was effected, and the Gambia became a purely British
river. In 1870 there was a proposal to transfer the colony to the
French ;

but it led to- nothing more than a voluminous diplomatic
correspondence.

See Astley's Collection, vol. ii. ; R. R. Madden's Report to the
Government in 1841 ; T. E. Poole, Life in Sierra Leone and the

Oambia, 1850; L. Borel, Voyaged, laGambie, 1865; and the Parlia-

mentary Papers relating to Her Majesty's Colonial Possessions.

GAMBIER, Gambie, or Pale Uatechu. f>ee Catechu.
^'GAMBIER, James, Baeon (1756-1833), English ad-

miral, was born on the 13th October 1756, at the Bahamas,
of which his father, John Gambier, was at that time lieu-

tenant-governor. He entered the navy in 1767 as a mid-
shipman on board the "Yarmouth," under the command of

his uncle; and, his family interest obtaining for him rapid
promotion, he was raised in 1778 to the rank of pust-

captain, and appointed to the "Ealeigh," a fine 32-gun
frigate. At the peace of 1783 he was placed on halfpuy;
but, on the outbreak of the war of the French Revolution,

he was appointed to the command of the 74-gun ship
"Defence," under Lord Howe; and in her he had an
honourable share in the action off Ushant, on the 1st

June 1794." In recognition of his services on this occa-

sion, Captain Gambier received the gold medal, and was
made a colonel of marines ; the following year he was
advanced to the rank of rear-admiral, and appointed one
of the lords of the Admiralty. In this office he continued
for six years, till, in February 1801, he, a vice-admiral of

1799, hoisted his flag on board the " Neptune," of 98 guns,
as third in command of the Channel Fleet under Admiral
Comwallis, where, however, he remained for but a year,
when he was appointed governor of Newfoundland and
commander-in-ehief of the ships on that station. In May
1804 he returned to the Admiralty, and, with a short inter-

mission in 1806, continued there during the naval adminis-
tration of Lord Melville, of his uncle, Lord Barham, and
of Lord Mulgrave. In November 1805 ho was raised to
the rank of admiral; and in the summer of 1807, whilst
Btill a lord of the Admiralty, he was appointed to the com-
mand of the fleet ordered to the Baltic, which, in concert
with the army under Lord Cathcart, reduced Copenhagen,
and enforced the surrender of the Danish navy, consisting uf
uineteen ships of the line, besides frigates, sloops, gunboats,
and naval stores. This service was considered by the
Government as worthy of special acknowledgment; the
naval and military commanders, officers, seamen, and
soldiers received the thanks of both Houses of Parliament,
and Admiral Gambier was rewarded with a peerage.

Ii 'he spring of the following year he gave up his s&t
St the Admiralty ou being appointed to the command of
the Channel Fleet ; and in that capacity ho witnessed the
partial, and prevented the total, destruction of tlie French
fleet in B.-isquo Roads, on ths lith April 1809. It is in

connexion with this event, which might have been a$

•memorable in the history of the British navy as it is in the

life of Lord Dundonald (see DuNDONAXl))„.Hhat,'.Lord

Gambler's name is now best known.-^( |(k Jcourt^martial,

assembled by order of a friendly Admiralty' and presided

over by a warm partisan, " most honourably acquitted " him
on the charge "that, on the 12th April, the enemy's ships

being then on fire, and the signal having been made that

they could be destroyed, he did, for a considerable time;

neglect or delay taking eff'ectual measures for destroying

thsm;" but this decision was in reality nothing more thap

a party statement of the fact that a commander-in-chief, a

supporter of the Govertunent, is not to be condemned oj

broken for not being a person of brilliant genius or dauntj

less resolution. No one now doubts that the French fleet

should have been reduced to ashes, and might have been;

had Lord Gambier had the talents, the energy, or the

experience of many of his juniors. He continued to hold

the command of the Channel Fleet for the full period ot

three years, at the end of which time—in 1811—he was
superseded. In 1814 he acted in a civil capacity as chief

commissioner for negotiating a treaty of peace with the

United States ; for his exertions in which business, he

was honoured with the Grand Cross of the Bath. In

1830 he was raised to the high rank of admirol-of the fleet,

and he died 19th April 1833.

Although he had the good lortune lu attain the very,

highest service rank. Lord Gambier is assuredly not one of

those admirals whose memory the British navy treasures or

idolizes. His predilection was for a life on shore ; and
during the great war he so utilized his family interest that

he remained for nearly half the time a member of the

Admiralty. And whether afloat or ashore, he had neither

the genius nor the strength of mind fitted for high command
or high ofiice. "Personally he was a man. of earuest, almost

morbid, religious principle, and of undoubted courage ; but

the administration of the Admiralty has seldom given rise

to such fiagrant scandals as during the time when Lord

Gambier was a member of it ; and through the whole war,

tlie self-esteem of the navy suffered no such wound,aa.during

Lord Gambler's commaud in the Bay of Biscaj'^

The so-called Memorials, rersonal and Mistoriccir, oj'^aimrait

Lord Oamlitr, by Lady Chattefton (1861), has no historical value.

The life of Lord Gambier is to be read in Marshall's Royal Karal
Biography, in Ralfe'a Naval Biography, in Lord Dundonald's
Autobiography of a Seaman, in the Minutes pf the ConirtsTMartiah

aud in the general history of the perio(^

GAMBOGE, the drug Camhoyia, a, guui-resin -procured

h-oxaGarcinia Morella,D6STOUs., var. pedicellata, a dioecious

tree with leathery, laurel-like leaves, small yellow flowers,

and usually square-shaped and four-seeded fruit (see E?

Jamie, Pharm. Journ., 3d ser., vol iv. p. 802), a member of

the natural order Guttifenv, and indigenous to Camboja
(see Cambodia, vol. iv. p. 725), and parts of Siam and of

the south of Cochin China, formerly comprised in Cam*
bojan territory. The juice, which when hardened con-

stitutes gamboge, is contained in the bark of the tree,

chiefly in numerous ducts in its middle layer, and from this

it is procured by making incisions, bamboo joints being

placed to receive it as it exudes. Gamboge occurs in

commerce in cylindrical pieces, known as pipe or roll

gamboge, and also, usually of inferior quality, in cakes

or amorphous masses. It is of a dirty orange cstec

nally ; is hard and brittle, breaks witn a conchoidal aud

reddish-yellow, glistening fracture, and affords a brillianl

yellow powder ; is odourless, and has a taste at first slifjlitj

but subsequently acrid ; forms with water ^ emuleion,3

and consists of from 20 to 25 per cent, of gum soluble is

water, and from 70 to 75 per cent, of a resin, gambogic acid.,

soluble in alcohol and ether, and, according to Johnston,
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of the formula C20H53O4, together with moisture about 5

per cent., and. a trace of ligneous fibre. ^ Its commonest

adulterations .are rice-flour "and pulverized bark. Some
quantity of gamboge is shipped from Kampot in Camboja,

but the principal places of export are Bangkok, in Siam, and

Siigon in Cochin China. Gamboge is a powerful hydra-

gogue purgative, less drastic only than elaterium and croton

oil. Like aloea, it appears to exert its chief influence on

Ithe lower bowel (Brit, and For. Med.-Chir. Eev., i., 1853,

p 128), and in combination with compound colocynth pill

it has been recommended by Dr Symonds as one of the

most efficient purgatives in torpor of the colon. The
researches of Christison, Pabo, and Daraszkiewicz go to

prove that gambogio acid alone is leas cathartic than the

same weight of gamboge ; according to the last-mentioned

experimenter and Schaur, thepresence of bile in theintestines

is requisite for the development of its action. In cerebral

affections, as apoplexy, when great debility is not present,

'gamboge has proved to be a valuable counter-irritant

purgative. It is sometimes employed as an anthelmintic,

but appears to be devoid of any specific influence on

eutozoa. Some authorities regard it as decidedly diuretic

in action. By Christison and others it has been found

highly serviceable in dropsy. Abeille (quoted in Biit. and

Far. Med.-Chir. 7?cy., 1853, ii. p. 279)administered it for that

disease, in alcoholic solution, in divided doses of 6 grains per

diem, increased by 2 grains daily, and given two hours prior

or subsequent to meals. With the relief of the dropsy he

observed that thepatient's toleration of these large quantities

ceased. As gamboge is apt to occasion vomiting and grip-

ing, it is usually administered in combination with milder

remedies. It is an ingredient of the pilula camhogui; com-

posita of pharmacy. In overdoses it acts as an acrid poison,

provoking violent emesis and catharsis, and abdominal

pain, coldness of the extremities, and ulceration and morti-

fication of the intestines, eventuating in death. Gamboge
is used as a pigment, and as a colouring matter for

varnishes. It appears to have been first brought into

Europe by merchants from the East, at the close of the

IGth century. Bontius, writing in the year 1658, mentions

it under the name of gutlageviou, a word derived by Eost

from the Malay guidh, gum, and Javanese jcoreij, medicinal.

By the Chinese gamboge (tang-hwang and shie-hivang) is

•understood to be " serpent-bezoar," a substance vomited "up

by serpents, or the product of a species of ratan, analogous

to the tabasheer of the bamboo (F. P. Smith, Contrib. to-

wards the Mat. Med. . . of China, 1871). Varieties of

gamboge are yielded by Garcinia Morella, Desrous., a

native of S. India and Ceylon, and by the Indian species

G. pidoria, Roxb., and G. travancorica, Beddome.

See Christison, " Obs. on a new variety of Gamboge from

Mysore," Pharm. Jouni., ser. i. vol. vi. pp. 60 69, and "On
the Gamboge Tree of Siam," ib., vol. x. p. 235 j F. Mason, "On
the Gamboge of the Tenasserim Provinces," ib., vol. vii. p. 398

;

Pereira, Materia Mcdica, vol. ii. pt. ii. ; D. Hanbury, "On the

Species of Garci/iia wliicb affords Gamboge in Siam," Tra»s. Linn.

Soc, Txiv., 1861, 487-490 ; E. J. 'Waring, Man. of Pvtu-t. Thera-

peutics, 3d ed. , 1871 ; J. L. de Lanessan, "^^tude siir le Genre

Garcinia (Clusiacees) et sur I'Oiigine et les Proprictes de ]a Gomme
Outte," Coll. des Theses soutcnucs il la Faculti de Mcdeciiie de Paris,

1872, vol. X., No. 63; Fliickiger and Hanbnry, Pharmncographia,

1874 ; H. C. Wood, /I Treatise on Therapeutics, 1874; Bcntley and
Trimen, Medicinal Plants, pt. xxx., pi. 33.

GAME LAWS. This expression is applied in England

to a series of statutes of modern date, establishing a pecidiar

kind of property in wild animals. These statutes, it is

well known, are regarded with great dislike by a large and

important section of the people—partly on account of their

alleged injurious economic effects, and partly on account of

their harsh and exceptional character. It will be well to

state first the principles of the common law, and then to

show how far they have been superseded by recent legislation.

By the very nature of the case, wild animals cannot be

made the subject of that absolute kind of ownership which
is generally signified by the term property. The substaa-

tial basis of the law of property is physical possession, the

actual power of dealing with things as we, see fit, and we
can have no such power over animals in a ' state of nature.

Accordingly, the common law recognized nothing like pro-

perty in wild animals, until they had, as it were, been re-

duced into possession. Wild animals reclaimed or confined

become property, but the moment they escape from con-

finement the property is gone, and the rights of the owner
are lost. Even bees, which might well be -described as

domesticated and not wild animals, do not become property

until they are hived. " Though a swarm lights on any
tree," says Bracton, " I have no more jjroperty therein than

I have in the birds which make their nests thereon." The
owner of a confined animal which escapes does indeed retain

his property while he is in pursuit of the fugitive ; i.e., no
other person can, in the meantime, establish a right of pro-

perty against him by capturing the animal, just as a swarm
of bees " which fly from and out of my hive are mine so

long as I can keep them in sight, and have power to pursue

them." Again, the law recognized a right in wild animals

jyropier impotentiam, i.e., when they were young and unable

to move from place to place. With these exceptions wild

animals were 7'es mdlius, capable of being made the pro-

perty of any person reducing them into possession. A prior

right to acquire property in such animals was, however,

allowed to the owner (or occupier) of the soiL Thus it is

said that " if A starts a. hare in the ground of B, and hunts

it and kills it there, the property continues all the while

in B." B is said to have a right of property in the wild

animals on his land ratione soli. But " if A starts a hare

on the ground of B, and hunts it into the ground of C and

kills it there, the property is in A, and not in B or C."

That is to say, the so-called property in wild animals ratione

soli consists in this, that if one of them is started and killed

by a trespasser it belongs to the owner (or occupier) of the

soil. If the animal goes to another man's land this

inchoate right is transferred to the other man. And the

inchoate right of the owmer becomes an actual right of pro-'

perty only when the animal is both started and killed by

the trespasser on the same man's land. Such right as the

owner has belongs to the occupier when the land is 'given

without reserve to a tenant for a term.

These principles, it will be observed, apply to_all .wild

animals, and no distinction is made between game and other

animals. The laws of the forest^ however, established in

derogation of the common law a different kind of jjroperty

in certain classes of wild animals. For an account of these

see Forest Laav (vol. ix. p. 408). The forest code affected

definite districts of the country, and the right which they

protected was the exclusive right of hunting the animals of

the forest within those districts.

The game laws as above defined have virtually taken the

place of the forest laws. The latter protected the privilege

of the king and his favourites to hunt certain animals in

certain districts ; the former have extended and protected

the right of an owner of the soil to the chase of certain ani-

mals on his own estate. The means adopted have been ta

make trespass (in itself only a civil wrong) a criminal offencoi

punishable witli great severity, and to restrict, by a system 6I1

licences, the right as well of killing as of selling game. Tho

principal Acts are 1 & 2 William IV. c. 32 (the Game Ac^r-,

9 Geo. IV. c. 69 (the Xight Poaching Act), 23 k 24 Vict.

c. 90 (Game Licences Act), and the Hares KiUinjr Act,'II

i 12 Vict. c. 29,. The Game Act repeals a large nunjlicr

of statutes on th^ subject, must of thetn passed. in the 18th

century. Game is defined to iuclnde -'! hares phcasains;

partridges, grouse, heath or moor game, black wamc, ata
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Ibustards," and thb came definition is. lound in the Nig lit

Poaching Act. A closs time is fixed for certain birds of

game:—for partridges from 1st February to 1st Septembgr;

ipheasants, 1st February to 1st October; black game, iCth

December to 20th August ;
grouse, 10th December to 12th

'August; bustard,' 1st March to 1st September; and the

possession of such game after 10 days in dealers, and 40

days in other persons, from the expiration of the season is

made illegal. The Act makes no ditfereuce in the effect of

a game certificate (now " game licence") ; that is to say,

the licence authorizes the holder to kill game, subject to

the law of trespass as modified hj this Act. A temporary

section reversed, as to all existing leases, the presump-

tion of law that the game, unless specially reserved, be-

longs to the tenant ; but the presumption remains as to

all future leases. But when the game has been reserved to

the landlord, or any assignee of his, then the occupier nhall

be punished for killing it, or for authorizing any other

person to do so. This section no doubt was rendered

necessary by the fact that the law of trespass, which is the

pivot of the Game Act, could not be made to include the

case of a farmer shooting game on his own ground ; but it

Ls open to the remark that in effect it converts a mere breach

of contract into a crime. Persons holding game certificates

(licences) may sell game to persons licensed to deal therein.

Various sections of the Act define the penalties to which

persons killing or selling game without a licence shall bo

subject, and it should he noticed that it is a punishable

offence even to buy game except from a licensed dealer.

The section relating to trespass (§ 30 of the Game Act)

«aacts that, "if any person whatsoever shall commit any

trespass by entering or being in the day time upon any

land in search or pursuit of game, or woodcocks, snipes,

quails, landrails, or conies,^ such person shall, on conviction

thereof before a justice of the peace, forfeit and pay such

eum of money, not exceeding two pounds, as to the justice

shall seem meet, together with the costs of the conviction;"

and that if any persons, to the number of five or more

together, shall commit any trespass by entering or being in

the day time upon any land in search of or pursuit of game
or woodcocks, &c, " each shall, on conviction, forfeit a sum
not exceeding five pounds. The leave of the occupier shall

be no defence when the game belongs to the landlord or

other persons ; and by § 31, trespassers in pursuit of game,

(fee, may be required to leave the land, to tell their names
and abodes, and if they refuse may be arrested. The owner

of the right of shooting may take from them any game
found in their possession. The sections against trespassers,

however, do not include any person hunting or coursing

upon any land with hounds or greyhounds." This act

applies only to England.

'

The Poaching Acts are still more severe. The Night

Poaching Act enacts that, " if any person shall, after the

passing of this Act, by night unlawfully take or destroy any

game or rabbits in any land, whether open or enclosed, or

shall by night unlawfully enter or be on any land, whether

open or enclosed, with any gun, net', engine, or other instru-

ment for the purpose of destroying game, such offender

shall, upon conviction thereof before two justices of the

peace, be committed for the first offence to the common gaol

or house of correction for any period not exceeding three

calendar months, there to be kept to hard labour, and at

the expiration of such period shall find sureties " for his not

•so offending again. For a second ofl'ence the punishment

is six months with hard labour, &c., with one year's further

imprisonment in default of sureties; a third ofience is a

misdemeanour, and the punishment is penal servitude for

* These animals, altliough not inchuletl in the statutory definition

of pinie/ are by. this section partially adniittoil to the benefit of the

Act.

not more than seven years, or imprisonment for not more
than two years. A later Act, 7 i 8 Vict. c. 29, §1, applies

the penalties to the unlawful taking or destroying game on
a highway by night. " Night " is declared to commence at

the expiration of the first hour after sunset and to conclude
at the beginning of the last hour before sunrise. Finally,

the Poaching Prevention Act (25 & 26 Vict. c. 114) gives

power to a constable, " on any highway, street, or public

place, to search any person whom he may have good cause

to suspect of coming from any land where he shall have
been unlawfully in search or pursuit of game, or any per-

sons aiding or abetting such person, and having in his

possession any game unlawfully obtained, or any gun, part

of gun, or nets or engines used for the kiUing or taking

game ; and also to stop and search any cart or other con-

vej'ance in or upon which such constable or peace officer

shall have good cause tp suspect that any such game, or any
such article or thing, is being carried by any such person."

If any such thing be found the constable is to detain it,

and apply for a summons against the offender, summoning
him to appear before two justices, where, on conviction, he
may be fined not more than £5, and shall forfeit the game,
guns, ic, found in his possession. This Act is available

by uight as well as day. It should be noted in all cases

where the unlawful taking or destroying of game is men-
tioned, that such taking is made unlawful only by the pro-

visions of the Acts relating to certificates, or by the law

relating to trespass. A person provided with a certificate

can still kill game where he pleases, unless he commits a

trespass—the only exception being that of the tenant whose
landlord has reserved the game in his lands. Thus it may
be inferred that a poacher provided with a certificate could

not be brought within the limits of the Act relating to

poaching on highways.

Game certificates are now regulated by 23 <fe 24 Vict. c. 90.

Section 4 enacts that " any person, before he snail in Great

Britain take, kill, or pursue, or aid or assist in any manner
in the taking, killing, or pursuing, by any means whatever,

or use any dog, gun, net, or other engine for the purpose of

taking, killing, or pursuing any game, or any woodcock,

snipe, quail, landrail, or any coney, or any deer, shall take

out a proper licence to kill game under this Act"—subject

to a penalty of £20. There are, however, certain excep-

tions and exemptions. As to licences to deal in game, any

person who shall have obtained a licence to deal in game
from the justices of the peace under the provisions of 1 <t

2 Will. IV. c. 32, and 2 & 3 Vict. c. 35, shall annually and

during the continuance of such licence, and before he shall

be empowered to deal in game under such licence, obtain a

further licence to deal in game under this Act, and only

those who have obtained licence from the justices shall be

licensed under the Act, t e., by the Inland Revenue. By
11 & 12 Vict. c. 29 any occupier or owner having the right

of killing game may, by himself or by any person author-

ized by him in writing, kill hares without paying duty or

taking out licence.

Most of the Acts cited above apply to Scotland as well

as England, and when they do not there are special

enactments for Scotland having substantially the same

effect. The more important statutes specially affecting

Scotland are the 13 Geo. III. c. 54, which fixes a close

time for killing, seUicg, buying, &c., muirfowl, heathfowl,

partridge, and pheasant ; the 2 <t 3 Will. IV. c. 68 (the Tres-

pass Act); the 11 & 12 Vict. c. 30 (Hares Killing Act);

and the 40 & 41 Vict. c. 28. The last is to some extent a

departure from the general policy of the game laws, being

an attempt to provide compensation to tenants for damage

caused by game. In efl'ect it will be foiuid to belong to the

class of " permissive " statutes. The important section iS'

the 4th :-
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"Whore, under any Icnse made subsequontly to tne commence-
ment of this Act, or where, by presumption of common law, upon
any laud occupied under a lease made subuquently to the com-
raeucement of this Act, the lessor shall reserve or retain the sole

right of hunting, killing, or taking rabbits, hares^ or other game,

or any of them, the lessee shall be entitled to compensation for the

damage done to his crops in each year by the rabbits and hares, or

other game, to which the lessor may have reserved or retained the

whole right, in excess of such sum as may have been set forth in

the lease as the amount of annual damage for which it is agreed no
compensation shall be due ; and if no such sum shall be set forth,

then in excess of the sum of forty shillings."

Scotch law, differing in this respect from English law,

infers that, when the lease contains no stipulations as to

gnme, the landlord reserves the right of killing game to

himself. The Act contains provisions for settling claims of

damage either by arbitration or by action at law. Leases

'made before the Act are not to be affected thereby. The

old Act of 1621, "aneut hunting and baulking, " is cited in

the schedule of the last-mentioned Act ; it " ordaines that

no man hunt nor baulk at anytime hereafter who hath not

a plough of land in heritage, under the pain of XI 00." It

is, of course, practically obsolete. (e. e.)

GAMES. The public games of Greece and Rome were

athletic contests and spectacles of various kinds, generally

connected with and forming part of a religious observance.

Probably no institutionexercised a greater influence in mould-

ing the national character, and producing that unique type

of physical and intellectual beauty which we see reflected in

Greek art and literature, than, the public contests of Greece.

For them each youth was trained in the gymnasium, they

were the central mart whither poet, artist, and merchant

each brought his wares, and the common ground of

union for every membej of the Hellenic race. It is to

Greece then that we must look for the earliest form and

the fullest development of ancient games, and we propose

in the present article to treat principally of the Greek

p.yZvt';. The shows of the Roman circus and amplutlieatre

jwere at best a shadow, and in the later days of the empire

^ travesty, of the Olympia and Pythia, and require only

a cursory notice. " Corruptio optimi fit pessima." From
the noblest spectacle in the world, the Gfeek Olympia, the

(downward course of public games can fee traced, till we
reach the ignoblest, the Roman amphitheatre, ot wjiose

horrors we may still form a faint picture from its last sur-

vival, the Spanish bull-fight.

Grcik The earliest games of which we have any record are those

g.T*^ jtt the funeral of Patroclus, which form the subject of tlie

twenty-third Iliad. They are noticeable both as showing
that the belisf that the dead would be appeased or gratified

by the same exhibitions which pleased them in life was a

common heritage of Greeks and Romans from their Aryan
progenitors, and as already including all tlie distinctive

competitiona which we find in historical times,—the chariot-

race, archery, boxing, wrestling, and putting the weight.

Each of the great Grecian games was held near some shrine

or consecrated spot, and is connected by myth or legend
With some hero, demigod, or local deity.? ^
The Olympian games were the earliest, and to the last they

remained the most celebrated of the four national festivals.

Olympia was a naturally enclosed spot in the rich plain of

Elis, bounded on the N. by the rocky heights of Kronos,

and on the S. and W. by the Alpheus and its tributary

the Kladeus. . There was the grcve of Altis, in which were
ranged the statues of the victorious athletes, and the temple
of Olympian Zeus with the chryselephantine statue of the

god, the masterpiece of Phidias. There Hercules (so ran the

legend which Pindar has introduced in one of his finest odes),

when he had conquered Elis and slain its king Augeas, conse-

crated a temenos and instituted games in honour of liis vic-

tory. A later legend, which probably embodies historical

iact, tells how, when Greece was torn by dissensions and

ravaged by pestilence, Iphitus Inquired of the oracle for help,

and was bidden restore the games which had fallen into de-

suetude ; and there was in the time of Pausanias, suspended

in the temple of Hera at Olympia, a bronze disk whjreon
were inscribed, with the regulations of the gamSs, the names
of Iphitus and Lycurgus. From this we may safely infer

that the games were a primitive observance of the Eleians

and Pisans, and first acqviired their celebrity from the

powerful cohcurreuce of Sparta. In 776 B.C. the Eleians

engraved the name of their countryman Coroebus as victor,

in the foot race, and thenceforward we have an almost un-

broken list of the victors in each succeeding Olympiad or

fourth recurrent year. Fcr the next fifty years no names
occur but those of Eleians or their next neighbours. After

720 B.C. we find Corinthians and Megareans, and later still

Athenians and extra-Peloponnesians. Thus what at first

was nothing more than a village bout became a bond of

union for all the branches of the Doric race, and grew in

time to be the high feast to which every Greek gathered,

from tlie mountain fastnesses of Thossaly to the remotest

colonies of Cyrene and JIarseilles. It survived even the

extinction of Greek liberty, and had nearly completed twelve

centuries when it was abolished by the decree of the

Christian emperor Theodosius, in the tenth year of his reign.

The last Olympian victor was a Romanized Armenian named
Varastad,

Let us attempt to call up the scene which Olympia
in its palmy days must have presented as the great

festival approached. Heralds had proclaimed throughout

Greece the truce of God, which put a stop to all warfare,

and ensured to all a safe conduct during the sacred month.

So religiously was this observed that the Spartans chose to

risk the liberties of Greece, when the Persians were at the

gates of Pyl«, rather than march during the holy days.

Those white tents which stand out against the sombre grey

of the olive groves belong to the Hellanodicse, or ten judges

of the games, chosen one for each tribe of the Eleians.

They have been here already ten months, receiving Instruc-

tion in their duties. All, too, or most of the athletes must
have arrived, for they have been undergoing the indispens-

able training in the gymnasium of the Altis. But along

the "holy road" from the town of Elis there are crowding

a motley throng. Conspicuous in the long train of pleasure-

seekers are the deoipoCor sacred deputies, clad in their robes

of ofiice, and bearing with them in their carriages of state

offerings to the shrine of the god. Nor is there any lack

of distinguished visitors. It may be Alcibiades, who, they

say, has entered no less than seven chariots ; or Gorgias,

who has written a famous e:riSctfis for the occasion ; or the

sopliist Hippias, who boasts that all he bears about him,

from the sandals on his feet to the dithyrambs he carries in

his hand, are his own manufacture: or Action, who will

exhibit his picture of the Marriage of Alexander and

Ro.xana—the picture wliich gained him no less a prize than

the daughter of the Hellanodices Prasonides ; or, in an

earlier age, the poet-laureate of the Olympians, Pindar

himself. Lastly, as at the mediiBval tournament, there

are " store of ladies whose bright eyes rain influence
;

"

matrons, indeed, are excluded on pain of death, but

maidens, in ac.irdanoe with Spartan inanners, are admitted

to the show..

At daybreak the atlileles presented themselves 'in the

Bouleuterion, where the presidents were sitting, and proved

by witnesses that they were of pure Hellenic descent, and'

had no stain, religious or civil, on their character. Laying

their hands on the bleeding victim, they swore that they

had duly qualified themselves by ten months' continuous

training in the gymnasium, and that they w6tdd .i)=A..no

fraud or guile in the sacred contests. Thence thjy pro-

ceeded to the stadium- where they stripped to the skin and
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anointed themselves. ^ A herald prockimed^^" Let the
r'lHnerai put^ their feet to the line," and called on the

Sj.octators to, challenge any ' disqualified by blood or

character. If no objection was made, they were started by
the note of the trumpet, running in heats of four, ranged
in the places assigned them by lot. The presidents seated

near the goal adjudged the victory. Tlie footrace was only

one of twenty-four Olympian contests which Pausanias
enumerates, though we must not suppose that these were
all exhibited at any one festival. Till the 77th Olympiad
nil was concluded in one day, but afterwards the feast was
extended to five. The order of the games is for the most
part a matter of conjecture, but, roughly speaking, the

historical order of their institution was followed. We will

now describe in this order the most important.

(1.) The foot-race. For the first 13 Olympiads the

8po/to5, or single lap of the stadium, which was 200 yards

long, was the only contest. The SmuXos, in which the

course was traversed twice, was added in the 14th Olympiad,
and in the 15 th the 8dAix°5) ^r lo"g race, of 7, 12, or,

•according to the highest computation, 24 laps, over 3 miles

in length. We are told that the Spartan Ladas, after

winning this race, dropped down dead at the goal. There
was also, for a short time, a race in lieavy armour, which
Plato highly commends as a preparation for active service.

(2.) Wrestling was introduced in the 18th Olympiad. The
importance attached to this exercise is shown by the very

word paUestra, and Plutarch calls it the most artistic and
cunning of athletic games. The practice differed little from
that of modern times, save that the wrestler's limbs were
anointed with oil and sprinkled with sand. The third

throw, which decided the victory, passed into a proverb,

and struggling on the ground, such as we see in the famous
statue at Florence, was not allowed, at least at the Olympia.

(3.) In the same year was introduced the TreVra^Xor, a com-
bination of the five games enumerated in the well-known
pentameter ascribed to Simonides :—

•

i'\/ia, iruSiaKeij]v, biiTKoy, &iiOlfTa, Trd\T]y.

Only the first of these calls for any comment. The only

leap practised seems to have been the long jump. The
leapers increased their momentum by means of aXTrjpes or

dumb-bells, which; they swung in the act of leaping. Pjy

the help of them, and of the spring-board, enormous dis-

tances were covered, though the leap of 55 feet with which
Phayllus is credited is simply incredible. It is disputed

whether a victory in all five contests, or in three at least,

was required to win the TrcvraOXov. (4.) Boxing: was
added in the 23d Olympiad. The rules were much
the same as those of the modern ring, except that the

boxer's fists and wrists were armed with straps of leather.

The force of the blow was thereby increased; but no arm
so terrible as the cestus of the Piomans can ever have

been admitted in Greek contests, seeing that the deatli

of an antagonist not only disqualified a combatant, but was
severely punished. In the pancratiuyn, a combination of

wrestling and boxing, the use of these straps, and even of

the clenched fist, was disallowed. (5.) The chariot^aee

had its origin in the 23d Olympiad. It was held in the

hippodrome, a racecourse 1200 feet long by 400 broad, laid

out on the left side of the hill of Kronos. The whole
circuit had to bo traversed twelve times. In the centre near

^he further end was the pillar or goal (the spina of the

Komans), round which the chariots had to turn.' " To shun
the goat with rapid wheels " has been well selected by
Milton as the most graphic feature of the Olympian games.

So dangerous indeed was the manoeuvre that, according to

Pausaniaa, a mysterious horror attached to the spot, and
horses when they passed it would start in terror without

visible cause, upsetting the chariot and wounding the driver.

The number of chariots that might ajipear on the course at

once_is uncertain. Pindar {Pytli., v. 46) praises Arcesilaus

of Cyrene for having brought off his chariot uninjured in a
contest where no fewer than forty took part. The large

outlay involved excluded all but rich competitors, and
even kings and tyrants eagerly contested the palm. Thus
in the list of victors we find the names of Cylon, the

would-be tyrant of Athens, Pausanias tlie Spartan king,

Archelaus of Macedon, Gelon and Hiero of Syracuse, and
Theron of Agrigentum. Chariot^races with mules, with
mares, with two horses in place of four, were successively

introduced, bat none of these present any special intejest.'

Races on horseback date from the 33d Olympiad. As the

course was the same, success must have depended on skill

as much as on s\viftness. Lastly, there were athletic con-

tests of the same description for boys, and a competition of

heralds and trumpeters, introduced in the 93d Olympiad.
The prizes were at first, as in the Homeric times, of some

intrinsic value, but after the 6th Olympiad the only prire

for each contest was a garland of wild olive, wliich was cut

with a golden sickle from the kallistephanos, the sacred tree

brought by Hercules " from the dark fountains of Ister in

the land of the Hyperborean.3, to be a shelter common to

all men and a crown of noble deeds" (Pindar, 01., iii. 18).

Greek writers from Herodotus to Plutarch dwell with com-
placency on the magnanimity of a race who cared for no-

thing but honour and were content to struggle for a corrup-

tible crown. But though the Greek games present in this

respect a favourable contrast to the greed and gambling of

the modern race-course, yet to represent men like Jlilon and
D.imoxenus as actuated by pure love of glory is a pleasing

fiction of the moralists. The successful athlete received in

addition to the immediate honours very substantial rewards.^

A lierald proclaimed his name, his parentage, and his

country ; the HellanodicEe took from a table of ivory and
gold the olive crown and placed it on his head, and in his

hand a branch of palm ; as he marched in the sacred revel

to the temple of Zeus, his friends and admirers showered in

liis path flowers and costly gifts, singing the old song oi

Archilochus, nji'fXAa xaAAiViKe, and his name was canonized

in the Greek calendar. Fresh honours and rewards awaited

him on his return home. If he was an Athenian he
received, according to the law of Solon, 500 drachmae, and

free rations for life in the Prytaneum ; if a Spartan, he had
as his prerogative the post of honour in battle. Poets like

Pindar, Simonides, and Euripides sung his praises, and
sculptors like Phidias and Praxiteles were engaged by the

state to carve his statue. We even read of a breach in the

town walls being made to admit him, as if the common road

were not good enough for such a hero ; and there are well-

attested instances of altars being built and sacrifices offered

to a successful athlete. No wonder then that an Olympian
prize was regarded as the crown of human happiness.

Cicero, with a Roman's contempt for Greek frivolity,

observes with a sueer that an Olympian victor receives more
honours than a triumphant general at Rome, and tells the

story of the Rhodiau Diagoras, who, having himself won the

prize at Olympia, and seen his two sons crowned on the

same day, was addressed by a Laconian in these words :

—

" Die, Diagoras, for thou hast nothing short of divinity to

desire." Alcibiade.s, when setting forth his services to the

state, puts first his victory at Olympia, and the prestige he

had \yon for Athens by his magnificent display. But
perhaps the most remarkable evidence of the exaggerated

value which the Greeks attached to athletic prowess is a

casual expression which Thucydides employs when describ-

ing the enthusiastic reception of Brasidas at Scione. The
Government, he says, voted him a crown of gold, and the

multitude flocked round him and decked him with garlands,

as thot/jh he wen an athlete.
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The above description of the Olympian games will serve

.generally for the other great festivals of Greece. Without
entering on any detailed account of these, it will be suffi-

cient here to glance at the most prominent characteristics

of each.

The Pythian, games, second only to the Olympian in im-

portance, were founded after the first Sacred War out of

the spoils of Cirrha, 595 B.C. Originally a local festival

lield every eighth year in honour of the Delphic god,

with no other contests but in the harp and the piean—in

fact a sort of Greek Eisteddfod—they developed into a

common dyuy for all Greece (so Demosthenes calls them),

with all the games and races of Olympia, from which they

were distinguished only by their musical and poetical com-

petitions. - They were held under the superintendence of

the Amphictyones in the autumn or first half of every third

Olympian year. The prizes were a wreath of laurel and a

palm.

The Kemean games, originally a warlike gathering and
review, were held in honour of Nemean Zeus at the grove

of Nemea, between Cleona; and Phlius, in the second and
fourth year of each Olympiad. They date from about 570
iS.c. The prize was a chaplet of parsley.

The Isthmian games, founded a little earlier than ttie

Nemean, partook at first of the nature of mysteries. They
were held on the narrowest part of the Isthmus of Corinth

in honour of Poseidon in the first and third year of each

Olympiad. Their prize was a wreath of pine leaves. The
importance of the Isthmian games in later times is shown
by the fact that Flamininus chose the occasion for proclaim-

ing the liberation of Greece, 196 B.C. That at a later

anniversary (67 a.d.) Nero repeated the proclamation of

Flamininus, and coupled with it the announcement of his

own infamous victory at Olympia, shows alike the hollow-

ness of the first gift and the degradation which had befallen

the Greek games, the last faint relic oi Greek worth and
independence.

Roman The Ludi Puhlici of the Romans included feasts and
games, theatrical exhibitions as well as the public games with which

alone we are concerned. As in Greece, they were intimately

connected with religion. At the beginning of each civil

year it was the duty of the consuls to vow to the gods

games for the safety of the commonwealth, and the expenses

were defrayed by the treasury. Thus, at no cost to them-

selves, the Roman public were enabled to indulge at the

same time their religious feelings and their love of amuse-

ment. Their taste for games naturally grew tiU it became

1 passion, and under the empire games were looked upon
by the mob as one of the two necessaries of life. The
Eediles who succeeded to this duty of the consuls were ex-

pected to supplement the state allowance from their private

purse. Political adventurers were not slow to discover so

ready a road to popularity, and what at first had been ex-

clusively a state charge devolved upon men of wealth and
ambition. A victory over some barbarian horde or the

death of a relation served as the pretext for a magnificent

display. But the worst extravagance of private citizens

was eclipsed by the reckless prodigality of the C<esars, who
squandered the revenues of whole provinces in catering for

the mob of idle sight^seers on whose favour their throne

depended. But though public games played as important

a part in Roman as in Greek history, and must be studied

by the Roman historian as an integral factor in social and
political Ufe, yet, regarded solely as exhibitions, they are,

comparatively devoid of interest, and we sympathize with

Pliny, who asks his friend how any man of sense can go

day after day to view the same dreary round of fights and
races.

It is easy to explain the diflferent feelings which the

games of Greece and of Borne excite. _ The Greeks at their

10—5

best were actors, the Romans from first to last were specta-
tors. It is true that even in Greek games the professional
element played a large and ever-increasing part. As early
as the 6th century B.C. Xenophanes complains that the
wrestler's strength is preferred to the wisdom of the philo-

sopher, and Euripides, in a well-known fragment, holds np
to scorn the brawny swaggering athlete. But what in

Greece was a perversion and acknowledged to be such, the
Romans not only practised but held up as their ideal. No
Greek, however high in bhth, was ashamed to compete in

person for the Olympic crown. The Roman, though little

inferior in gymnastic exercises, kept strictly to the privacy
of the palaestra ; and for a patrician to appear in public as

a charioteer is stigmatized by the satirist as a mark of

shameless effrontery.

Roman games are generally classified as Jixed, extror

ordinary, and votive; but for our present purpose they may
be more conveniently grouped under two heads according
to the place where they were held, viz., the circus or t*"*

amphitheatre.

For the Roman world the circus was at once a political

club, a fashionable louuge, a rendezvous of gallantry, a

betting ring, and a playground for the million. Juvenal,

speaking loosely, says that in his day it held the whole cf

Rome; and there is no reason to doubt the precise statement
of P. Victor, that in the Circus Maximus there were seats

for 350,000 spectators. Of the various Ludi Circences it

may be enough here to give a short account of the most
important, the Ludi Magni or Maximi.

Initiated according to legend by Tarquinius Prisons, the Ludi
Mafjni were originally a votive feast to Capitoline Jupiter, promised
by the general when he took the field, and performed on ma return
from the annual campaign. They thus presented the appearance of

a military spectacle, or rather a review of th£ whole burgess force,

which marched in solemn procession from the Capitol to the forum
and thence to tlie circus, which lay between the Palatine and
Aventine. First came the sons of patricians mounted on horseback,
next the rest of the burghers ranged according to their militai-y

classes, after them the athletes, n.iked save for the girdle round
their loins, then the company of dancers with the harp and flute

players, next the priestly colleges bearing censers and other sacred

instruments, and lastly the simulacra of the gods, carried aloft on
their shoulders or dra\vn in cars. The games themselves were four-

fold :—(1) the chariot race
; (2) the hidiis Troire ; {3} the military

review ; and (4) gymnastic contests. Of these only the first two call

for any comment. (1.) The chariot employed in the circus was the

two-wheeled war car, at first drawn by two, afterwards by four, and
more rarely by three horses. Originally only two chariots started

for the prize, but under Caligula we read of as many as twenty-four

heats run iu the day, each of four chariots. The distance traversed

was fourteen times the length of the circus or nearly five miles.

The charioteers were apparently from the first professionals, though
the stigma under which the gladiator lay never attached to their

calliDg. Indeed a successful driver may compare in popularity' and

fortune with a modern jockey. The drivers were divided into com-

panies distinguished by the colours of their tunics, whence aros«

the faction of the circus which assumed such importance under the

later emperors. In republican times there were two factions, the

white and the red ; two more, the green and the blue, were added

under the empire, and for a short time in Domitian's reign there

were also the'gold and the pui-ple. Even in Juvenal's day party

spirit ran so high that a defeat of the green was looked upon as a

second Cannse. After the seat of empire had been transferred to

Constantinople these factions of the circus were made the basis of

political cabals, and frequently resulted in sanguinary tumults,

such as the famous Nika revolt {^32 A.D.), in which 30,000 citizens

lost their lives. (2.) Tlie Ludus Troi<e was a sham fight on horse-

back in which the actors were patrician 'youths. A .spirited

description of it will be found in the 5th .Eneid. See also

ClKCCS.
The two exhibitions we shall next notice, though occasionally

given in the circus, belong more properly to the amphitheatre.

Vcn-ulio was the baiting of wild animals who were pitted either with

one another or with men—captives, criminals^ or trained hunters

called besliarii. The first certain instance on record of this amuse-

ment is in 186 B.C., when JI. Fulvius exhibited lions and tigers in

the arena. The taste for these brutalizing spectacles grew apace,

and the most distant provinces were ransacked by generals and

I proconsuls to supply the arena with rare animals—giraffes, tigers,
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Rnd crocodiles.' Sulla provided for a single show 100 lions, and
Pompey 600 lions, besides elephants, which were matclied with

Gffitulian hunters. Julius Ctesar enjoys the doubtful honour of

inventing the bull-fight. At the inauguration of the Colosseum

6000 wild and 4000 tame beasts were killed, and to commemorate
Trajan's Dacian victories there was a butchery of 11,000 beasts.

The naumackiti was a sea fight, either in the arena, which was
flooded for the occasion by a system of pipes and sluices, or on an
artificial lake. The rival fleets were manned by prisoners of war
or cricfinals, who often fought till one side was exterminated. In

the sea fight on Lake Fucinus, arranged by the emperor Claudius,

100 ships and 19,000 men were engaged.

But the special exhibition of the amphitheatre Y'as the munus
igladiatorium, whicli dates from the funeral games of Marcus and
'Deciinus Brutus, given in honour of their father, 264 B.C. It was
probably borrowed from Etruria, and a refinement on the common
savage custom of slaughtering slaves or captives on the grave of a

t warrior or chieftain. Nothing so clearly brings before us the vein

of coarseness and inhumanity which runs through the otherwise

noble cliaracter of the Roman, as his passion for gladiatorial shows.

-We can fancy how Pericles, or even Alcibiades, would have loathed

a spectacle that Augustus tolerated a.nd Trajan patronized. Only
after the conquest of Greece wo hear of their introduction into

I'Athens, and they were then admitted rather out of compliment to

the conquerors than from any love of the sport. In spite of numer-
ous prohibitions from Constantino downwards, they continued to

^flourish even as late as St Augustine. To a Christian martyr, if we
may credit the story told by Theodoret and Cassiodorus, belongs the

honour of their final abolition. In the year 404 Teleraachus, a
monk who had travelled from the East on this sacred mission,

rushed into the arena and endeavoured to separate the combatants.
'He \vn3 instantly despatched by the praetor's orders; but Honorius,
on hearing the report, issued an edict abolishing the games, which
were never afterwards revived. See Gladiators. (F. S.)

GAMES, GAMENQ. Looking here at these in their

legal aspects, it will be seen that from very early times the

law of England has attempted to exercise some control

over the sports and pastimes of the people—particularly

those involving an element of gambling. Certain games
were either prohibited altogether, or reserved for people of

some position in society. The Act 33 Henry VIII. c. 9,

increasing the severity of still older enactments, deals with
the whole subject in great detail, and it is interesting to

notice that the reason assigned for prohibiting unlawful
games was that they interfered with other exercises more
useful to tte state. The Act is entitled a " Bill for the

maintaining artillery and the debarring unlawful games ;

"

and it recites that, since the last statutes, "crafty persons

have invented many and sundry new and crafty games and
plays, as loggetting in the fields, slide-thrift, otherwise called

shove-groat, as well within the city of London as elsewhere
in many other and divers parts of this realm, keeping houses,
plays, and alleys for the maintenance thereof, by reason
'whereof archery is sore decayed, and daily is like to be
more and more mmished, and divers bowyers and fletchcrs,

for lack of work, gone and inhabit themselves in Scotland
and other places out of this realm, there working and teach-

ing their science, to the pursuance of the same, to the great
comfort of estrangers and detriment of thisjirealm."

Accordingly penalties are declared against all person8>keep-
ing houses for unlawful games, and ail persons resorting
thereto. It is further provided that " no manner of artificer

or craftsman of any handicraft or occupation, husbandman,
apprentice labourer, servant at husbandry, journeyman or

servant of artificer, mariners, fishermen, watermen, or any
serving man, shall play at the tables, tennis, dice, cards,

bowls, clash, coytiig, loggetting, or any other unlawful game
out of Christmas nnder the pain of xxs. to be forfeit for

every time ; and in Christmas to play at any of the said

games in their masters' houses or in their masters' presence

;

and also that no manner of person shall at any time play
at any bowl or bowls in open places out of his garden or
orchard" (§ 16). The social evils of gambling (impover-
ishment, crime, neglect of divine service) are incidentally
alluded to in the preamble, but only in connexion with the
main purpose of the statute—the maintenance of archery.

Blackstone, commenting on this and subsequent statutes,

declares that " the principal ground of modern complaint is

the gambling in high life" (vol. iv. c. 13), and he cites the
various statutes which, up to his time, had been passed

against this pernicious vice. Some of these went so far aal

to make the mere winning or losing of money at play a
criminal offence. By the Act 18 Geo. II. c. 34 (repealed'

by 8 and 9 Vict. c. 109), if any man be convicted upon
information or indictment of winning or losing at play

or by betting at any one time XIO or £20 within

24 hours, he shall be fined five times the sum for the

benefit of the poor of the parish. And the evil of

gambling, i.e., betting or wagering, is the ostensible object

against which the later statutes on gaming are directed.'

A bet or wager was, however, at common law as valid as

any other kind of contract, and the distinction betweea'

bets depending on gaming and bets depending on other

contingencies was long retained, and has, in fact, not yet

entirely disappeared. Besides the Act last mentioned, the

Acts 9 Anne c. 14, 2 Geo. 11. c. 28, and 13 Geo. IJ. c. 34
prohibited particular games.

The modern statutes are the following—8 and 9 Vict. c.

109, 16 and 17 Vict. c. 119, and 17 and 18 Vict. c. 38.

The 8 and 9 Vict. c. 109 (Act to amend the law relating

to games and wagers) repeals, inter alia, so much of the

old law of Henry VTII. as makes it unlawful to play at »ny
mere games of skilL And it provides that, to prove any
house to be a common gaming-house, it " shall be sufficient

to show that it is kept or used for playing therein at any
unlawful game, and that a bank is kept there by one or

more of the players exclusively of the others, or that the

chances of any game played therein are not alike favourable

to all the players, including among the players the banker

or other person by whom the game is managed, or against

whom the other players stake, play, or bet." Gambling, it

will be noticed, is still in this definition connected with

some kind of game ; the later Act, 16 and 17 Vict c. 119
(for the suppression of betting-houses), enacts that any
house used for the purpose of " betting with persons resort-

ing thereto " shall be deemed to be a common gaming-
house. To return to the former Act, it provides that proof

that the gaming was for money shall not be required, and
that the presence of cards, dice, and other instruments of

gaming shall be prima facie evidence that the house was
used as a common gaming-house. The keeping of houses

for the game of billiards is to be authorized under licence

from the justices to be granted at the general licensing

sessions, and the conditions are in general the same as to

time of opening, itc, as those of the victuallers' licences.

Any persons winning money by cheating, at any game or

wager shall be deemed guilty of obtaining money by false

pretences. The 16 and 17 Vict. c. 119, besides bringing

betting-houses within the statutory definition of gaming-

houses, makes it a specific offence to publish advertisements,

handbills, placards, &c., showing that any house is kept or

opened for the purpose of betting. With reference to the

definition of betting-house in this statute, "a place opened,

kept, or used for the purpose of the oioner, occupier, <tc.,

thereof, betting with persons resorting thereto," it may be
mentioned that it was avowedly framed for the purpose of

hitting houses open to aU and sundry, as distinguished from

large but legally private betting-clubs like Tattersall's. The
reason for this distinction, of course, is that the former are

frequented mainly by a poorer, class of persons, who cannot

afford the luxury of gambling, and will be tempted by their

losses to defraud their employers. The Act of 17 and 18

Vict, gives additional facilities for enforcing the preceding

Acts, and increases the severity of the penalties. The;

keeper of a gaming-house may be fined up to £50 and costs,

and on default of payment may be sent to gaol for twelve
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imontna . Finally, tlie Vagrant Act, 1873 (3G and 37 Vict.

c. 38), cok-taina tde following; clause : "Every person play-

ing or betting by way of wagering or gaming on any street,

road, highway, or other open and pubHc place, or in any

opsn place to which the public hare, or are permitted to

have, access, at or with any table or instrument of gaming,

or any coin, card, token, or other article used as an instru-

ment or means of gaming, at any game or pretended game

of chance, shall be deemed a rogue and vagabond." The
original Act of 1868, of which this is an amendment, was

passed to repress the practice of playing pitch and toss in

the streets, which, it seems, had grown to the dimensions

of a nuisance in the colliery districts.

The general result of all these enactments may be briefly

stated thus. Apart from statute, no games are unlawful

in themselves. Games were originally made unlawful in

the interest of the more useful military exercises which they

threatened to supplant. The prohibition has been retained

and extended on account of the vice of gambling, and

severe penalties have been enacted against houses at which

persons can play unla\\'ful games. Betting-houses in

general were brought within the definition of gaming-houses,

and finally betting or gaming was prohibited in any public

place. It must be admitted that these distinctions are

based on a most invidious principle. Practically gambling

is forbidden to the poor and connived at in the rich.

It may be asked. What games, as such, are lawful under

these various statutes, and what are unlawful 1 The author

of an excellent and amusing little work on Gaming and
Gamesters' Law^ gives the following as the result of a

careful examination of all the Acts. The following are

lawful games :—backgammon, bagatelle, billiards, boat-races,

bowls, chess, cricket, croquet, curling, dominoes, draughts,

fives, football, foot-races, golf, knurr and spell, putting the

Btone, quoits, rackets, rowing, skittles, tennis, whist, wrest-

ling. The following are doubtful—boxing, cudgel-playing,

and single-stick. The following are absolutely unlawful

—

ace of hearts, basset, dice (except backgammon), hazard,

lotteries (except art-union lotteries), Pharaoh (or faro),

boulet (or roly poly). An Act of GJeo. 11., which pro-

hibited horse-racing for prizes under J50 value, has since

been repealed.

To turn now to tne civil aspects of the case. Gambling
apart from gaming, i.e., simple wagering or betting, was not at

common law illegal, and the Act of Anne did not affect wagers

other than gaming wagers. In fact, the courts were con-

stantly being called upon to enforce contracts by way of

wagers, and were as constantly exercising their ingenuity to

discover excuses for refusing. A writer on the law ofcontracts-

discovers here the origin of that principle of "public policy"

which plays so important a part in English law. Wagering
contracts were rejected because the contingencies on which
they depended tended to create interests hostile to the
common weaL A bet on the life of the emperor Napoleon
was declared void because it gave one of the parties an
interest in keeping the king's enemy alive, and also because
it gave the other an interest in compassing his death by
unlawful means. A bet as to the amount of the hop-duty
was against public policy, because it tended to expose the
condition of the king's revenue to all the world. A bet
between two hackney coachmen, as to which of them should
be selected by a gentleman for a particular journey, was void,

because it tended to expose the customer to their impor-
tumties. When no such subtlety could be invented, the
law, however reluctantly, was compelled to enforce the
fulfilment of a wager. Now, however, by the Act 8 and 9
Vict, c 109, cited supra, aU agreements by way of wager

" By F. Brandt, LoDdon, 1872.
' F. Pollock, PrindjfUs of the Lam of CorUracl.

are void, and money lost on them cannot be recoTered by
action at law. There still remains, aa hinted above, a dis-

tinction between gaming and other wagers. The 5 and 6

WQl. IV. c. 41 treats securities (e.g., promissory notes)

given for money lost at gaming aa being given for an illegal

consideration; under the 8 and 9 Vict. c. 109, securities

given for betting are held to be given for a void, or for no
consideration. Thus a third person, coming into possession

of a note given for a bet, would have to prove that he gave
value for it if the bet was a gaming bet under the statute

of Anne ; if it was not a gaming bet, he would be presumed
to have given consideration for it until it was actually

proved that he had not.

The 8 and 9 Vict. c. 109 exempts all subscriptions, or

contributions, or agreements to subscribe or contribute

towards any plate, prize, or sum of money to be awarded to

the winner of any lawful game. (e. e.)

GANDERSHEIM (in Eberhard's Chronicle, Gandersem),
a town of Germany at the head of a circle in the duchy of

Brunswick, situated on the Gande, a sub-tributary of the

Vfeser, about 48 miles S.W. of Brunswick. It is a small

place numbering, according to the census of 1875, only 2454
inhabitants ; but it carries on the manufacture of linen,

cigars, beet-root sugar, and beer, and possesses not only an
old palace built by the dukes, of Brunswick in the 16ih
century, but an abbey which ranks among the most famous
in Germany.
The abbey of Ganderaheira was founded in 856, according to

Eberhard's Chronicle, by the duke Ludolf of Saxony and his wife
Oda, who removed to the new domicile the nuns whom they had
shortly before established at Bruusbausen. Their own daughter
Hathumoda was the first abbess, who was succeeded on her death
by her sister Gerberga. Uuder Gerberga's government King
Louis III. granted a privilege, by which the oflBce of abbess
was to continue in the ducal family as long as any member was
found competent and willing to accept the same. Otto III. gave
the abbey a market, a right of toll, and a mint; and after the
bishop of Hildesheim and the archbishop of Mainz had long
contested with each other about its supervision, Pope Innocent
III. declared it altogether independent of both. The abbey waa
ultimately recognized as holding dii-ectly of the empire, and the

abbess had a vote in the diet aa a member of the Rhenish bench of

bishops. The conventual estates were of great extent, and among
the feudatories who could be summoned to the coiurt of the abbess
were the elector of Hanover and the king of Prussia. Protestantism

was introduced in 1568, and Magdalena, the last Roman Catholic

abbess, died in 1589; but Protestant abbesses were appointed to the

foundation, and continued to enjoy their imperial privileges till

1802, when Gandersheim was incorporated with Brunswick. The
last abbess was a princess of the ducal house, and kept her rank
tUl her death. The memory of Gandersheim will long be preserved

by its literary memorials. Hroswitha, the author of the famou?
ecclesiastical dramas, was a member of the sisterhood in the 9th

century ; and the rhyming Chronicle of Eberhard of Gandersheim
ranks as in all probability the earliest historical work composed in

Low German. The Chronicle, wliich contains an account of the

first period of the monastery, is edited by Wieland, in ilomimcnta
Germ, hisiorica (Vernacular section, vol. ii., 1877), and has been

the object of a special study by Paul Hasse, Gottingen, 1872. See

also "Agii vita Hathumodse ahbatissce Gandershemensis primae,"

in J. G. von Eckhart's Veieruni Tnonumentorum quaternio, Leipsic,

1720 ; and Ease, MUtelallerliche Baudenhmdlcr ^'2^rsachseiis,

1870.

GANDIA, an ancient wall-encircled city of Spain, in

the province and archbishopric of Valencia, is beautifully

situated in the fertile huerta or garden of Gandia, about 3

miles from the mouth of the river Alcoy. Its most promi-

nent buildings are a large collegiate church, a college of the

Escuelas Pias, and a palace of the dukes of Gandia. There

is some trade in the produce of the district, especially in

fruit ; and linen and silk are manufactured to a limited,

extent. St Francis de Borgia or Borja, third general of the

Jesuit order, was duke of Gandia, and spent some years

of his life there. Population about 700a
GANDO, a kingdom of north-western Africa in the Sudan,

comprising that part of the territory watered by the Quorra

or Niger which extends from the Bimi and Say in the N.
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to Idda "in the R. It was established by the Fulah or

Fulatah on the dissolution of the Houssa kingdom of

Katchana by the doath in 1817 of Sheik Othman dan
Foddie. The political unity of the various parts of the

kingdom is with difliculty maintained, and the process of

disintegration hag begun. Among the separate districts or

provinces are Libtako in the north, Yaga, Saborma, Qurnia,

Dendiraa, a great part of Yoruba with the town of Ilori,

Yauri, part of Nupe or Nyffe, and part of Borgu. The
chief town is Gando, situated on the Sokoto, the first con-

siderable affluent of the Niger from the east, not far from
the town of Sokoto, which is the capital of the powerful

kingdom of that name. Rabba, Egga, Busah, Igbegbo,

and Bida are among the more important towns. The whole
Gando territory is estimated at 81, .'(00 square miles, and
its population at .5,800,000. See Barth's Travels in Central

Africa, and Baikie, " Journey from Bida to Kano," in

Journ. Roy. Geog. Soc, 1867.

GANGANELLI. See Clement XIV.
GANGES, a river of northern India, formed by the

drainage of the southern ranges of the HimAlayag. This
mighty stream, which in its lower course supplies the great

river system of Bengal, rises in the GarhvvAl state, and falls

into the Bay of Bengal after a course of 1500 miles. It

issues, under the name of the BhAgiratlvf, from an ice cave

at the foot of an HiraAlayan snow bed near Gangotri,

10,300 feet above the level of the sea. During its earlier

passage through the southern spurs of the HimAlayas, it

receives the Jahuavi from the north-west, and subsequently

the Alaknanda, after which the united stream takes the

name of the Ganges. Deo Prayig, their point of junction,

is a celebratsd place of pilgrimage, as is also Gangotri, the

source of the parent stream. At Sukhi it pierces through
the Himalayas, and turns south-west to HardwAr, also a
place of great sanctity. It proceeds by a tortuous course

through the districts of Dehra Dim, SahAranpur, Muzaff-

amager, Bulandshahr, and Farrukhabad, in which last dis-

trict it receives the RdmgangA. Thus far the Ganges has
been little more than a series of broad shoals, long deep
pools, and rapids, except, of course, during the melting of the

snows and throughout the rainy season. At AUahibAd, how-
ever, it receives the Jumna, a mighty sister stream, which
takes its rise also in the HimAlayas to the west of the sources

of the Ganges. The combined river winds eastwards by
south-east through the North-Western Provinces, receiving

the Gumti and the GogrA. The point of junction of each of

these streams has more or less prstension to sanctity. But
the tongue of land at AUah.ibAd, where the Junma and the
Ganges join, is the true PrayAg, t/ie place of pilgrimage, to

which hundreds of thousands of devout Hindus repair to

wash away their sinu in the sacred river. Shortly after

passing the holy city of Benares, the Ganges enters Behar,
and after receiving an important tributary, the Son, from
the south, passes PatnA, and obtains another accession to its

volume from the Gaudak, which rises in NepAl. Fuither
to the east, it receives the Knsf, and then, skirting the
RAjmah.Al hills, turns sharply to the southward, passing near
the site of the ruined city of Gaur. By this time it has
approached to within 240 miles, as the crow flies, from the

sea. About 20 miles further on, it begins to branch out
on the level country, and this spot marks the commeuce-
meut of the delta,"220 miles in a straight line, or 300 by
the windings of the river, from the Bay of Bengal. The
main channel takes the name of the Padma or Padda, and
proceeds in a south-easterly direction, past P.Abn4 to

Goalanda, above which it is joined by the JamunA or

main stream of the Brahmaputra. The vast confluence of

waters rushes towards the sea, receiving further additions

from the hill country on the east, and forming a broad
cstuaiy known under the name of the Meghnil, which enters

the Bay of Bengal near NoAkliAli. Tliis estuary, however
is only the largest and most easterly of a^reat number of

mouths or channels. The most westerly is the Hilglf or

Hooghly which receives the v aters of a number of distribu-

tary channels that start from the parent Ganges in the neigh-

bourhood of MurshidAbdd. Between the Huglf on the west
and the Meghn.i on the east lies the delta. The ujiper

angle of it consists of rich and fertile districts, such as

Murshid.-lbid, NadiyA, Jessor, and the 24 Parganis, But
towards its southern base, resting on the sea, the country
sinks into a series of great swamps, intercepted by a net-

work of innumerable channels. This wild waste is known
as the Sundarbans, from the sundari tree, which grows in

abundance in the sea-board tracts. The most important
channel of the Ganges for commerce is the Hi'igli, on
which stands Calcutta, about 90 mUes from the mouth.

Beyond this city, the navigation is conducted by native

craft,—the modern facilities for traftic by rail, and the

increasing shoals in the river, having put an end to the

previous steamer communication, which plied until about

1860 as high up as AllahAbdd. Below Calcutta im-

portant boat routes through the delta connect the Hiigli

with the eastern branches of the river, both for native craft

and steamers. The Ganges is essentially a river of great

cities : Calcutta, Monghyr, PatnA, Benares, and Allahdbid,

all lie on its course below its junction with the Jumna

;

and the ancient capitals, Agra and Delhi, are on the

Jumna, higher up. The catchment basin of the Ganges
is bounded on the N. by a length of about 700 miles of

the HimAlayan range, on the S. by the ViudhyA mountains,

and on the E. by the ranges which separate Bengal from
Burmah. The vast river basin thus enclosed embraces

432,480 square miles. The flood discharge of the Ganges
at R.Ajmahal, after it has received all its important tribu-

taries, was formerly estimated at 1,350,000 cubic feet per

second. According to the latest calculations, the length of

main stream of Ganges is 1540 miles, or with its longest

affluent, 1680; breadth at true entrance, 20 miles; breadth

of channel in dry season, 1^ to 2J miles; depth in dry

season, 30 feet ; flood discharge, 1,800,000 cubic feet per

second; ordinary discharge, 207,000 cubic feet; longest

duration of flood, about 40 days. The average descent of

the river from AUahftbiid to Benares is 6 inches per mile

;

from Benares to Calcutta, between 4 and 5 inches ; from

Calcutta to the sea, 1 to 2 inches. Great changes take

place from time to time in the river bed, which alter the

face of the country. Extensive islands are thrown up, and
attach themselves to the mainland, while the river deserts

its old bed and seeks a new channel, it may be many miles

off. Such changes are so rapid and on so vast a scale, and
the corroding power of the current on the bank so irresis-

tible, that in Lower Bengal it is considered perilous to build

any structure of a large or permanent character on the

margin. Many decayed or ruined cities attest the changes

in the river bed in ancient times ; and within our own
times the main channel which formerly passed RAjmahAl

lias turned away from it, and left the town high and dry,

7 miles from the bank.

GANGI, a town of Italy, in the province of Palermo, and
circondario of Cefalu, about 22 miles inland from the town

of Cefalu. It occupies the slope of a hill on the southern

flanks of the Nebrode or Monte Marone, and the ridge of

the hill is crowned by a striking fortress with three towers,

only one of which', however, is entire. The inhabitants,

who in 1871 numbered 12,921, cultivate grain and manu-
facture cheese in snflicient quantities to maintain a moder-

ate trade. Oangi Vetere or Old Gangi, in the vicinity, is

identified, according to a conjecture of Cluverius, with the

ancient Enguium or Engyum. The foundation of Enguium
was ascribed by Diodorus Siculus and Plutarch to a Cretan
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geHlement, and Plutarch rektes that relics of Meriones and

Ulysses were exhibited in his time in the town. Having

sided with the Carthaginians in the Second Punic War, it

was saved from the vengeance of Marcellus by the entreaties

of a certain Nicias. At the close of the republic it was a

municipal town, with considerable celebrity on account of

the temple of the Great Mother, as Cicero caUs her.

GANQOTBJ, a celebrated place of Hindu pilgrimage,

situated among the HimAlaya Mountains, in the state of

Girhwal, on the Ganges, which is here not above 15 or 20

yards broad, with a moderate current, and not in general

above 3 feet deep. « The course of the river runs N. by

E. ; and on the bank near Gaagotri there is a small temple

about 8 or 10 feet high, in which are two images represent-

ing the Ganges and Bh4girathl livers. The bed of the river

adjoining the temple is divided off by the Brahmans into

three basins, where the pilgrims bathe. One of these

portions is dedicated to Brahma, another to Vishnu, and

the third to Siva. The pilgrimage to Gangotri is considered

efficacious in washing away the sins of the devotee, and

ensuring him eternal happiness in the world to come. The
water taken from this sacred spot is exported by pilgrims

to India, and sold at a high price. It is drawn under the

inspection of a Brahman, to whom a trifling sum is paid for

the privilege of taking it, and the vessels are then sealed.

The elevation of the temple above the sea is 10,319 feat.

Long. 78° 59' E., lat. 30° 59' N.

GANGPtJR, a tributary state of Chutid NAgpur, Bengal,

situated between 21° 47' 5" and 22° 32' 20" N. lat., and
85° 10' 15" and 85° 34' 35" E. long. It is bounded on the

N". by LohArdagi district and Jashpur state ; on the E. by
Singbhum district ; on the S. by BonAi and BimrA states

and Sambalpur district ; and on the W. by Riipur district.

Gangpur state consists of a long undulating table-land about

700 feet above the sea, sloping downwards from the higher

plateau of ChutiA NAgpur to the N., and dotted with de-

tached ranges and isolated peaks rising to a height of 2210
feet. The area is 2484 square miles. The chief products are

rice, sugar-cane, oil-seeds, and tobacco, besides lac, tasar sUk,

resin, and catechu, yielded by the jungles. Diamonds and
gold are occasionally found in the bed of the river lb. Coal is

known to exist, but is not worked. Tlie population in 1872
numbered 73,637, viz., 37,751 males and 35,886 females.

Of the total population 45,208, or 61 '3 per cent., belong to

various aboriginal hdl tribes, such as BhuiyAs, UrAons, &c.;

9843, or 13'4 per cent, are semi-Hinduized aborigines;

18,349, or 24'9 per cent., are Hindus; and 231 are Ma-
hometans. The state yields the rAjA an estimated annual
revenue of i£2000, and pays an annual tribute to the Britibh

Government of £50.
GANGRENE. See Moetification.
GANILH, Chajiles (1758-1836), a distinguished

political economist, was born at AUanohe in Canta!, on the

6th January 1758. He was educated for the profession of

law, and practised as avocat. During the troubled period

which culminated in the taking of the Bastille on 14th
July 1789, he came prominently forward in public afi'airs,

and was one of the seven members of the permanent Com-
mittee of Public Safety which sat at the Hotel de VUle.

He was imprisoned during the Reign of Terror, and was
only released by the coun'ter-revolution of the 9 th Ther-
midor. During the first consulate he was called to the
tribunate, but was excluded in 1802. In 1815 he was
elected deputy for Cantal, and finally left the chamber on
its dissolution in 1823. He died in 1836. Ganilh is best
known as the most vigorous defender of the mercantile
School in opposition to the views of Adam Smith and the
English economists. His works, though interesting from
the clearness and preois'on vrith which these peculiar
opinions are presented, do not now possess much value for

the student of political economy. The inost important are

the treatises, Des St/siimes cCMconomie Politique (1st ed.,

1809; 2d ed., 1821, 2 vols.), in which the rival doctrines of

economics are stated and compared, and Theorie de

r£conomie Politique, fonder eur les faits, which introduces

largely the element of statistical detail Other works are

—

Essai politique sur le revenu public dea peuples de Tantiquite

et du moyen &ge (2 vols., 1st ed., 1806; 2d ed., 1823) ;

De la Legislation (1817); and Diciionnnire Analytiqne

d'&onomie Politique (1st Vol., 1826)—"a work," says

Blanqui, " unworthy of him." A considerably higher

estimate of GanUh'a merits than that given by Blanqui w ill

be found in Kantz's laborious Geschichtliche Enticick. d,

Nalio7ial-(Ekonomik (sec. 85, pp. 598, 599)

GANJAM, a district of Madras, situated between 1S°

18' and 19° 40' 30" N. lat., and betweeli 83° 51' 30" and
85° 10' 30" R long, bounded on the N. by Puri district

in Orissa ; on the E. by the Bay of Bengal, on the B. by

Vizagajwtam district, and on the W. by the estate.? of

Kalahandi, PatnA, and JAipur. The district is exceedingly

moantainous and rocky, but is interspersed with open

valleys and fertile plains. Pleasant groves of trees in the

plains give to the scenery a greener and less Indian appear-

ance than is usually met with in the districts to tbe south.

The mountainous tract known as the MAliyAs, or chain of

tlie eastern ghdts, has an average height of about 2000 feet,

—its principal peaks being SinghArAj (4,976 feet), Mahcn-

dragiri (49i3), and Deodanga (4534). Tlie chief rivers

are the RushikuliyA (with its tributary the MahAnadi), the

VamsadAri, and the LAnguliyA ; besides numerous mountaiu

streams and torrents. The sea and river fisheries afford a

liveliliood to a considerable section of the population. The

hilly region abounds in forests consisting principally of sill,

with satin-wood, ebony, and sandal-wood in smaller quanti-

ties. The district abounds in game both large and small.

Ganjam formed part of the ancient kingdom of Kaling.i.

Its early history is involved in obscurity, and it was not till

after the Gajapati dynasty ascended the throne of Orissa,

.that this tract became even nominally a part of theit

dominions. Owing to the nature of the country, the rising

JIahometan power was long kept at bay ; and it was not

till nearly a century after the first invasion of Orissa that a

Mahometan governor was sent to govern the Chikakol

SarkArs, which, included the present district of Ganjam. In

1753 Chikakol, with the Northern SarkArs, were made ovei

to the French by Balabat Jang for the maintenance of his

French auxiliaries. In 1759 JIasulipatam was taken by

an English force sent from Bengal, and the French were

compelled to abandon Ganjam and their other factorito in

the north. In 1765 the Nc-thern SarkArs (including Gan.

jam) were granted to the English by imperial firman, and

in August 1768 an Engli-'^h factory was founded at Ganjam,

protected by a fort. The present district of Ganjam was

constituted in 1802. In the earlier years of British rule

considerable diSiculty was experienced in administering the

disb'ict. The country was continually in a state of con-

fusion and disturbance ; and on more than one occasion,

the refractory large landholders had to be coerced by means

of regular troops. In 1816 Ganjam Was overrun by the

PindAris ; and in 1836 occurred the Giimsur campaign,

when the British first came into contact with the aboriginal

Kandhs, the suppression of whose practice of human sacri-

fice was successfully accomplished. A petty rising of a

section of the Kandhs occurred in 1865, which was, how-|

ever, suppressed without the aid of regular troops.

The census of 1872 gives the area at 8500 sqnare miles, including

3359 square miles occupied by the Malij-i or mountain region, and

the population at 779,112 males and 740,976 females,—total,

1,520,088 (with 4562 villages, and 341,404 houses), classified thus

accordiilg.to religion :—Hindus, 1,613,673; Mahometans, 4826;

Christians, 1043; Buddhists or Jains, 45; "others," 601. The,
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Kandhs and Sauras are tlie aboriginal tribes inhabiting the moun-
tains. Of tlie plains population two-thirds are estimated as belong-
ing to the Uruga race, the' remainder being mostly Telegus. Of
the plains country, with an area of 5141 square miles, or 3,290,240
acres, about one-third is under cultivation, one-third cultivable,

and one-third waste. A considerable extent of land is under culti-

vation in the Maliyas, but no revenue is derived from this tract.

Eice forms the staple product, and is largely exported. The other
crops are cereals of various sorts, pulses and oilseeds, fibres, sugar-
cane (said to be the best in India), tobacco, indigo, chilies, &c.
Holdings are small, and the peasantry are generally poor and in

debt to the village money-lender. Five towns contain a population
exceeding 5000 :—Berhampur, 21,670; Park Kimidi, 15,958; Chi-
kakol, 15,587; Barnva, 6739 ; Takkali Raghunandapuram, 6206.
Oanjam town, the former administrative headquarters of the dis-

trict, has a population of only 4163. The means of internal com-
munication consist of 661 miles of road in the plains, and 323 miles
of hill roads, besides a short tidal canal 9 miles long, connect-
ing the Chilkd lake with the Rushikuliya river. Salt manufacture
is a Government monopoly, yielding about £200,000 annually. The
revenue has rapidly increased of late years, having advanced from
£216,196 in 1860-61 to £338,705 in 1875-76. The chief receipts
are the salt and land revenue, which yielded£196,396 and £117,348
respectively in 1875-76. The expense of admini^eriiig the district

amounted to £23,970 in 1860-61, and to £28,128 !n 1875-76. For
the protection of person and property there were, in 1875-76, 27
magisterial and 13 civil and revenue courts. Murder is unusually
prevalent in Ganjam, no less than 26 cases having occurred in 1875.
Education is backward, only about 3'3 per cent, of the population
of the plains being able to read and write. In 1875 there were 334
IGovernment or aided schools in the plains, attended by 6909 pupds,
fcesides 17 schools in the hills, with 860 pupib.

GANNAL, Jean Nicolas (1791-1852), a distinguished

French technical chemist, was born at Sarre-Louis, July 28,

1791. At the age of fourteen he was placed in a druggist's

establishment, where he acquired a Icnowledge of chemical
manipulation. In 1808 he entered the medical department
of the French army, and in the campaign of 1812 he
witnessed the disastrous retreat from Moscow. After the
downfall of the empire he obtained a situation at the ficole

Polytechnique in Paris, and subsequently acted as chemical
assistant to Th(5nard. Having commenced research in

industrial chemistry, he devised a method for the refining

of borax, by which the price of that salt was reduced from
6 francs to 60 centimes per lb. He was the first to intro-

duce into printing the use of elastic rollers, wldch he formed
of a mixture of gelatin and sugar, and his process for the
melting of tallow and hardening it with acids prepared
the way for the manufacture of wax-candles. In 1823 he
took out a patent for the making of glue and gelatin. His
experiments with the latter substance demonstrated the
incorrectness of the opinion, held by Darcet and others, that

it possessed highly nutritive properties. He obtained one
of the Montyon prizes of the Institute in 1827 for the em-
ployment of chlorine in the treatment of catarrh and phthisis,

and again in 183.5 for his discovery of the efficacy of injec-

tions of solutions of acetate and chloride of aluminium in

preserving anatomical preparations. Turning his attention
next to embalmment, he showed that it could be accomplished
without mutilation of the body, and with greater economy
than after the old methods, by injecting into one of the
carotid arteries solutions of aluminium salts. Gannal died
at Paris in 1852. • The following are among his works :

—

Da Chlore emploiji comme Etmide contre la Phthisc pulmanairc,
1832, 8vo, Sur la Oilaline, 1834 and 1836, 2 pts. 8vo; Sur la
'Conservation des Parties animalcs, 1836, 8vo ; Memoirc . . . sur
I'AppIi-ation d'un nouvcau Sijstiine d'InhumaHo?i dans Ics Cimi-
Hires, 1842, 4to ; Histoirc des Emhaumements et de la Priparation
des Piiccs d'Anatomic normale, 1837 and 1S41, 8vo ; M. Gannal ct

M. le DoctoiT Pasquier,—a pamphlet relative to the embalmment of
fhe duke of Orleans, in which Gaunal's process was not employed,
1842, 8vo ; and Lcttrc 4 I'Institut, 1843 and Nouvelk LcHre aux
Jlidceins, 1844, on embalming, 8vo.

GAXNAT, a town of France, capital of an arrondisse-
ment in the department of AUier, is situated on the Andelot,
'an affluent of the Allior, 33 miles S. by W. of Moulins.
The vicinity is very pleasant, but the . vn is badly built

and the streets are crooked and narrow. It possesses a
tribunal of primary instance, a hospital, and a secondary
school There are limeworks, tanneries, cutleries, and some
trade in corn, fruits, wine, and cattle. The town was
formerly surrounded by walls, and what remains of its old
castlo is now used as a prison. The church of Sainte-Croix
possesses a choir in the pure Auvergne style of the 11th
century, and also some fine paintings. The population in
1876 was 5012.

GANNET (Anglo-Saxon, </anot) or Solan Goose,i the
Pelecanus bassanns of Linnasus and the Sitla bassana of
modern ornithologists, a large sea-fowl long known as a
numerous visitor, for the purpose of breeding, to the Bass
Epck at the entrance of the Firth of Forth, and to certain

other islands ofi' the coast of Britain, of which four are in

Scottish waters—namely, Ailsa Craig, at the mouth of the
Firth of Clyde ; the group known coUectively as St Kilda;
Suleskerry, some 40 miles north-east of the Butt of Lewis

;

and the Stack and Skerry, about the same distance west-

ward of Stromness. It appears also to have two stations

ofl[ the coast of Ireland, the Skellig Islands and the Stags
of Broadhaven, and it resorts besides to Luudy Island in

the Bristol Channel—its only English breeding-place.

Further to the northward its settlements are !Myggen£es, the
most westerly of the Faroes, and various small islands off

the coast of Iceland, of which the Vestmannaeyjar, the
Reykjanes Fuglask^r, and Grimsey are. the chief. On the
western side of the Atlantic it appears to have but five

stations, one in the Bay of Fundy, and four rocks in the

Gulf of St Lawrence. On all these seventeen places the

bird arrives about the end of March or in April and depart*

in autumn when its yoimg are ready to fly ; but even
during the breeding-season many of the adults may be seen

on their fishing excursions at a vast distance from theii

home, while at other times of the year their range is greater

still, for they not only frequent the North Sea and thd

English Channel, but stray to the Baltic, and, in wimet:
extend their flight to the Madeiras, whQe the memtiers or

the species of American birth traverse the ocean from the

shores of Greenland to the Gulf of Mexico.

Apparently as bulky as a Goose, and with longer wings
and tail, the Gannet weighs considerably less. The plum-

age of the adult is white, tiilged on the head and neck with

buff, while the outer edge and principal quills of the wing
are black, and some bare spaces round the eyes and on the

throat reveal a dark blue skin. The first plumage of the

yoimg is of a deep brown above, but paler beneath, and
each feather is tipped with a triangular white spot. The

^ The phrase ganotes la:<f [GarmeVs bath), a periphrasis for the sea,

occurs in the Anglo-Saxon Chronick, in reference to events "which

took place 975 A.D., as pointed out by Prof. Cunningham, who.se

learned treatise on this bird (Ibis, 1866, p. 1) nearly exhausts all

that can be said of its history and habits. A few pages further on

(p. 13) this writer remarks :
—"The name Gannet is intimately con-

nected with our modern Enghsh Gander, both words being modifica-

tions of the ancient British * gan ' or * gans,' which is the same word

with the modern German 'Gans,* which in its turn corresponds with

the old High German ' Kans,' the Greek x'hi^'i the Latin anser, and

the Sanskrit ' hansa,' all of which possess the same signification, viz.,

a Goose. The origin of the names Solan or Soland, Sulan, Sula, and

Haf-sula, which are evidently all closely related, is not so obvious.

Martin [Voy. St. Eilda] informs us that ' some imagine that the word

Solan comes from the Irish Souler, corrupted and ad.apted to the

Scottish language, qui ociilis irrctortis e longinqiio rcspiciat prcedam.'

The earlier writers in general derive the word from the Latin solea, ill

consequence of the bird's supposed habit of hatching its egg with ita

foot ; and in a note intercalated into Ray's description of the Solai

Goose in the edition of his Itineraries published by the Ray Society,

and edited by Dr Lankester, we are told, though no authority for ih*

statement is given, that ' the Gannet, Sula alba, should be written

Solent Goose, i.e., a channel goose.'" Hereon an editorial not?

remarks that this last statement .appears to have been a suggestionjii

Yanell's, and that it seema.at least as possible that the "Solvit'

ook itfl nania from *lie birdl
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neat is a shallow depression, either on the ground itself or

on a pile of turf, grass, and seaweed—which last is often

conveyed from a great distance. The single egg it contains

has a white shell of the same chalky character as a Cor-

jnorant's (vol. vi. p. 407). jJhe young are hatched blind and

Gauuet, or Solan Goose.

naked, but the slate-coloured skin with which their body is

covered is soon clothed with white down, replaced in due

^ime by true feathers of the dark colour already mentioned.

fThe mature plumage is believed not to be attained for

some three years. Towards the end of summer the majority

of Gannets, both old and young, leave the neighbourhood

of their breeding-place, and, betaking themselves to the open

eea, follow the shoals of herrings and other fishes (the

[Tesence of which they are most useful in indicating to

lishermen) to a great distance from land. Their prey is

almost invariably captured by plunging upon it from a

height, and a company of Gannets fishing presents a curious

and interesting spectacle. Flying in a line, each bird, when
it comes over the shoal, closes its wings and dashes per-

pendicularly into the waves, whence it emerges after a few

seconds, and, shaking the water from its feathers, mounts in

a wide curve, and orderly takes its place in the rear of the

string, to repeat its headlong plunge so soon as it again

finds itself above its prey.^

' The large number of Gannets, and the va.st quantity of fish they
talce, ha3 been frequently animadverted upon, but the computatious

on this lust point are perhaps fallacious. It seems to be certain that

in former days fishes, and herrings in particular, were at least as

plentiful as now, if not more so, notwithstanding that Gannets were
more numerous. Those frequenting the Bass were reckoned by Mac-
gillisT.iy at 20,000 in 1831,. while in 1869 they were computed at

12,000, showing a decrease of two-fifths in 38 years. On Ailsa in

1869 there were supposed to be as many as on the Bass, but their

Dumber was estimated at 10,000 in 1877 {Report on the Herring
fisheries of Scotland^ 1878, pp. xxv. and 171),—^being a diminution of

one-eixth in eight years, or nearly twice as great as on the Bass.

Structurally the Gannet presents many points worthy

of note, such as its closed nostrils, its aborted tongue, and

its toes all connected by a web—characters which it pos-

sesses in common with most of the other members of the

group of birds (Steganopodes) to which it belongs. But

more remarkable still is the system of subcutaneous air-cells,

some of large size, pervading almost the whole surface of

the body, communicating with the lungs, and capable of

being inflated or emptied at the wiU of the bird. This

peculiarity has attracted the attention of several writers

—

Montagu, Professor Owen {Proc. Zool. Soc, 1831, p. 90),

and MacgUlivray ; but a full and. particular account of the

anatomy of the Gannet is still to be desired.

In the southern hemisphere the Gannet is represented by

two nearly allied but somewhat smaller forms—one, Sula

capensis, inhabiting the coast of South Africa, and the other,

S. serrator, the Australian seas. Both much resemble the

northern bird, but the former seems to have a perman-

ently black tail, and the ktter a tail the four middle feathers

of which are blackish-brown with white shafts.

Apparently inseparable from the Gannets generically are

the smaller birds well known to sailors as Boobies from

the extraordinary stupidity they commonly display. They

differ, however, in having no median stripe of bare skin

down the front of the throat; they almost invariably breed

upon trees, and are inhabitants of warmer climates. One

of them, S. cyanops, when adult has much of the aspect of

a Gannet, but S. piscator is readily distinguishable by its

red legs, and S. leucogaster by its upper plumage and neck

of deep brown. These three are widely distributed within

the tropics, and are in some places exceedingly abundant.

The fourth, S. variegata, which seems to preserve through-

out its life the spotted suit characteristic of the immature

S. bassana, has a much more limited range, being as yet only

known from the coast of Peru, where it is one of the birds

which contribute to the formation of guano. (a. n.)

GANS, Edward (1798-1839), a distinguished jurist,

was bom at Berlin, on the 22d March 1798. His father, a

banker in Berlin, was of Jewish descent. He was educated

first at Berlin, then at Gcittingen, and finally at Heidelberg,

where he met Thibaut, the celebrated lawyer, and Hegel, by

whom he was much attracted. He attended Hegel's lectures

at Berlin and became thoroughly imbued with the principles

of the Hegelian philosophy. In 1825 he travelled for some

months in England and France, and on his return was

named professor estraordinarius at Berlin. At this period

the historical school of jurisprudence was coming to the

front, and Gans, already, from his Hegelian tendencies,

predisposed to treat law historically, applied the method to

one special branch of legal relations—the right of succession.

His great work, Erhrecht in weltgeschichtlichen Entwicklung

(4 vols. 1825, 1825, 1829, and 1835), is still of permanent

value, not only on account of its extensive survey of facts,

but through the admirable manner in which the getferal

theory of the slow evolution of legal relations is presented.

In 1830, and again in 1835, Gans visited Paris, and formed

an intimate acquaintance with the knot of brilliant writers

and lecturers. Cousin, Villemain, Michelet, and Qmnet, who

then made Paristhe centre of literary culture and criticism.

The liberality of his views, especially on political matters,

drew upon Gans the displeasure of the Prussian Governinent.

and in 1835 his course of lectures on the history of the

last fifty years, afterwards published (Torlesungm ubei-d.

Geschichte d. iHzten filnfzig Jahre), was prohibited. He

died at Berlin in 1839. In addition to the works above

mentioned, there may be noted the treatise on the right of

possession
(
Ueher die Grundlage des Btsitzes, 1 829), a portion

of a systematic work on the Roman civil law (System der

Romischen Civil-rechls, 1827), and a collection of his

miscellaneous writings (Vermixhie Schrifteri, IB62). t.an8,



72 G A N— G A P
edited the Philosophie der Gesckichte in H egel's Werke, and
contributed an admirable preface.

See on the life aaiJ works of UanB, Scviu de Deux Mondes, Deo.

11839.

QANSBACHER, Johann Baptist (1778-1844), a

musical composer of repute, was born in 1778 at Sterzing

in Tyrol. His father, a schoolmaster and teacher of music,

undertook his son's early education, -which tie boy con-

tinued under various masters till 1802, when he became

the pupil of the celebrated Abbate Vogler, To his con-

nexion with this artist and with his fellow pupik, more

perhaps than to his own merits, Gansbacher's permanent

place in the history of music is due ; for it was during his

second stay with Vogler, then (181,0) living at Darmstadt,

that he became acquainted with Weber and Meyerbeer, who
had also been attracted by the abbate's reputation, and the

close friendship which sprang up among the three young

musicians, and was dissolved by death only, has become

celebrated in the history of their art. But although

Gansbacher owes the gpeater part of his reputation to this

circumstance, he was himself by no means without merit.

He creditably filled the responsible and diiEcult post of

director of the music at St Stephen's Cathedral, Vienna,

from 1823 till his death (July 13, 1844) ; and his composi-

tions betray the musician of high gift and accomplishment.

'Xhey consist chiefly of church music, not less than 17

masses, besides litanies, motets, offertories, &c., being

amongst the number. He also wrote several sonatas, a

symphony, and one or two minor compositions of a dramatic

kind.

GANYMEDE (Greek, Tarv^^Sj/s, Latin, Ganymedes)
affords a typical example of the manner in which myth-
making continued as a living process through the whole of

Greek history. In the thought of the primitive Indo-

Germanic race, occupied with the simplest cares of living,

a very frequent subject was naturally the rain ; and their

tliought has been preserved to us in the form of mythology.

As the rain descends to earth it is the chief blessing to

men, whilp in the clouds it gladdens the dwellers there.

Hence arises the idea of a drink for the gods—the soma of

the Hindus, the meth of the Norsemen, and the nectar of

the Greeks—which plays such an important part in the

Riy Veda, the Edda, and the Homeric poetry. The
guardian and giver of the divine drink occurs in many
forms, sometimes as a bird, sometimes as a divine being.

Just as the eagle brings nectar to Zeus in Crete, so Odin
takes the form of an eagle to steal the meth from Guttung
for the use of the gods. The same divinity that in heaven
distributes the drink to the gods is on earth the genius

that presides over the due supply of water. Hence among
the Greeks Ganymede, as this genius is called, exists in

liciven as the Aquarius of the zodiac (Hyginus, fab. 224),
while on earth he is, as Pindar (fr. 267 [110]) tells us, the

genius of the fountains of the Nile, which was par excel-

lence the. life-giving and fertilizing river of the earth.

But the form under which the Ganymede myth most
commonly appears has its origin in Asia Minor and in

Crete, Homer (//., xx. 232) says that Ganymede was a
son of Tros, and that the gods on account of his beauty
carried him off to heaven to dwell among the immortals
and pour out the wine for Zeus. The Little Iliad again
makes him the son of Laomedon, and says that Zeus
gave his father a golden vine in exchange for him. In
the Trojan Ganymede there is not much trace left of the

old kindly genius who distributes the blessing out of the

clouds. We may indeed, when we remember that the

Greeks admired per.sonal beauty as almost divine (cf. Hdt.,

V. 47), be able to see in this translation the good genius

returning alive to heaven after his sojourn on earth, an i<loa

that occurs iu the mythologj- of almost every race. But

now he seems rather to represent the everlasting youth and
beauty that attend on the gods, and to be the male counter-

part of Hebe, who was worshipped in Fhlius under the name
Ganymeda (Pausanias, ii. 13). More and more the myth
grows away from its earliest form, and as Greek manners
altered the darkest side of their social system attached

itself to it Through the Ionian Greeks the Asiatic custom
of secluding women had spread to the mother country
and superseded the old heroic manners. The presence of

women at meal-times, customary in the time of Homer (Od.)

iv. 221), was now discontinued. Beautiful young mala
slaves waited at banquets, and the feeling grew that the gods
also observed this custom. Ganymede was now conceived

as the favourite of Zeus. So early as the Hymn to Aphrod i te,

Zeus himself carries off Ganymede on account of his beauty

;

and Theoguis (about 500 b.o.) speaks of the love of Zeus'

for Ganymede as a well-known tale. In Crete especially,!

where the love of boys was systematized and legalized, and
from which the habit spread over the whole of Greece, does'

the myth find nourishment and growth. On the one hand,'

Zeus was represented to have himself, in the form of an
eagle, carried off Ganjouede; on the other hand, it was
said that Minos, the primitive ruler and lawgiver of Crete,

had been the ravisher of Ganymede. In this way it was

attempted to give dignity and antiquity to a borrowed
and loathsome custom. The rapidity with which the habit

spread all over Greece makes the mythical embodiment
of it fill an important place in the painting, sculpture,

and literature of Greece in its decline. Tlius it comes that

the name which once denoted the good genius that gives

the best gifts to man was adopted in the vulgar Latin

under the form Catamitus to signify the most degraded of

men (on this subject v. Bottiger, Kunst-MythoL, ii. 35, 61).l

It is significant that in Greek art not one very early re-

,

presentation of the myth occurs (Overbeek, Kunst-Mytko-

logie, p. 515); but in the middle and later periods it

becomes a favourite subject. Two moments especially are

represented^—(1) Ganymede carried off by the eagle, where

the eagle is sometimes Zeus's messenger, but at other times

obviously Zeus himself, as is shown by the sensual passion

apparent in both figures (Jahn, Arckccolog. Beitriige, p.

20), and (2) Ganymede feeding or caressing the eagle.

Besides Preller's and Jacobi's elaborate works, see Kuhn, Ecrah-
kv/iift des Fcucrs ; Braan, Naturgcsch. dcr S&cfe ; Hartung, RcJigio^i

u. Myth, dcr Griccheu ; Schwartz, Ursprung dcr Myth. ; and on
the derivation of the name see Kuim s Zeitscli., ii. and v.

GAP (the ancient Vapincnm), a town of France, capital

of an arrondissement and also of the department of Hautes-

Alpes, is situated on the right bank of the Luye, 46 miles

S.E. of Grenoble. It stands in a wide valley about 2400
feet above sea-level, and is surrounded by an amphitheatre

of hills, over which tower the snow-covered mountains of the

Alps. In the vicinity are fine walnut avenues and vine-

yards, but the town, with the exception of a few modern
houses, is badly built and has a somewhat miserable appear-

ance. The chief public buildings are the Gothic cathedral,

containing the tomb of the celebrated Constable de Lesdi-

guiires, the court-house, the town-hall, the bishop's palace,
"

the barracks, and the theatre. In 1866 a statue in black

marble was erected in front of the barracks to Baron de

Ladoucette, a former prefect of the Hautes Alps. Gap is

the seat of a court of primary jurisdiction, and has a com-

munal college, a diocesan seminary, a public library, and a
museum of antiquities, natural history, botany, and geology.1

The manufactures comprise woollen, linen, and silk goods,'

leather, and dressed skins. In the vicinity are some marble

quarries, which were known to the Romans. The town
became the seat 'of a bishopric in the 4th century, and its

bishops were for a long period styled princes and counts of

Gap. In former times it suffered greatly from the devasta-'
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tions of the Lombards and !Moors, from the plague, and

from earthquakes ; and in 1 692 it was almost burned to the'

ground by Duke Victor Amadous of Savoy. The population

ia 1876 was 7249.

GARAT, DouiNiQTTE Joseph (1749-1833), was born'

at Bayonne, 8th September 1749. After receiving a good

leducation under the direction of a relation who was a curiS,

he came to Paris, where he obtained introductions to the

most distinguished writers of the time, and became a con-

tributor to the Encyclopedic Miiihodique and the Mercure

de France. ' He gained considerable reputation by an ^loge

on L'Hopital in 1778, and was afterwards three times

crowned by the Academy for floges on Suger, Montausier,

and FonteneUe. In 1 785 he was named professor of

'history at the Athenaeum, where his lectures enjoyed an

|equal popularity with those of Laharpe on literature.

'Being chosen a deputy to the states-general in 1789, he

rendered important service to the popular cause by his

narrative of the proceedings of the Assembly contributed to

the Journal de Paris. Possessing strongly optimist views,

a mild and irresolute character, and indefinite and change-

able convictions, he played a somewhat undignified part in

the great political events of the time, and became a pliant

tool in carrying out the designs of others. He succeeded

Danton as minister of justice in 1792, and in this capacity

had entrusted to him what he called the commission affreuse

of commnrucating to Louis XVI. his sentence of death. In

1793 he became minister of the interior, and during the

Heign of Terror he was imprisoned, but he received his liberty

after the revolution of the 9th Thermidor, and was named
minister of pubhc instruction. In 1798 he was appointed

ambassador to Naples, and in the following year he became

a member of the Council of the Ancients. After the revolu-

tion of the 18th Brumaire, he was chosen a senator by

Napoleon and created a count. During the Hundred Days
he was a member of the chamber of representatives, and
strongly opposed the recall of the Bourbons. In 1803 he

was chosen a member of the Institute of France, but after tha

restoration of Louis X'VIII. his name was, in 1816, deleted

from the list of members. After the revolution of 1830 he

was named a member of the new Academy of Moral and
Political Science. He died at Ustaritz near Bayonne,

April 25, 1833. His writings are characterized by elegance,

grace, and variety of style, and by the highest kind of

rhetorical eloquence ; but his grasp of his subject is super-

ficial, and as his criticisms have no root in fixed and philo-

sophical principles they are not untrequently whimsical and
inconsistent. He must not be confounded with his elder

brother Dominique (1735-1799), who was also a deputy to

the states-general.

The works of Gai-at include, besides those already mentioned,
Considiraiions sur la BevoliUion frani^aise, Paris, 1792 ; Memoircs
sur la Revolution^ oic Exposi de ttul cmiduite, 1795 ; Mimoircs sur
la vie dc M. Sicard, stir ses icrits, ct sur U XVIII"te siecle, 1820 ;

eloges on Joubert, Kleber, and Desaix ; several notices of distin-

guished persons ; and a large niunber of articles in periodicals.

OARAT, Pieeee-Jean (1764-1823), one of the most
famous singers of his time, nephew of the former, was bom
at Ustaritz, 25th April 1764. Gifted with a voice of ex-

ceptional timbre and compass, he devoted himself, from an
early age, to the cultivation of his musical talents. On
account of his manifesting a distaste for the legal profession,

for which his father wished him to study, he was deprived

of his allowance, bnt he obtained through the patronage of a

friend the office of secretary to Comte d'Artois, and was
afterwards engaged to give musical lessons to the queen of

France. After the Revolution he became a professional

singer, and on account of a song which he had composed in

reference to the misfortunes of the royal family he was
thrown into prison. On regaining his liberty he went to

Hamburg, where he at once achieved ertraordinary success

;

and by his subsequent appearances in Paris, and his visits

to Italy, Spain, Germany, and Russia, he made for himself

a reputation as a singer unequalled by any other of his own
tune. He was a keen partisan of the composer Gluck in

opposition to Handel. > On the institution of the Conserva-

toire de Musique, he became its professor of singing. He
is also the composer of a number of songs, many of which
have considerable merit. He died 1st March 1823.

GARAY, J.i>ros (1812-1853), Hungarian poet and
author, was bom 10th October 1812, at SzegszArd, in the

county of Tolna. From 1823 to 1828 he studied at

Fiinfkirchen, and subsequently, in 1829, at the university

of Pesth. Here, having become acquainted with the

works of the best German authors, he devoted himself to

literary pursuits, and in 1834 brought out an heroic poem,

in hexameters, under the ritle Csatdr. After this he issued

in quick succession various historical dramas, among which

the most successful were Arbocz, Orszdgh Ilonq, and Bdthori

Erzsebd,—the first two published at Pesth in 1837, and the

last in 1840. From 1833 to 1836 Garay was, moreover,

associated witli the literary journal Regelo (Taleteller), and
in 1837 assisted in the editorship of the periodical Jiajzo-

latok (Sketches). At the beginning of 1838 he removed to

Presburg, where he was for some time engaged in editing

the political journal Hirnok (Herald). He returned to Pesth'

in 1839, when he was elected a corresponding member of

the Hungarian Academy of Sciences. In 1842 he was

admitted into the Kisfaludy Society, of which he became
second secretary. - Garay enriched Hungarian literature

with numerous lyrical poems, ballads, and tales. The

first collection of his poems was published at Pesth ia'

1843 ; and his prose tales appeared in 1845, under the title

of Tollrajzok (Sketches with the Pen). His historical ballads

and legends, styled Arpddok Pesth, 1847 (2d ed. 1848),

showed him to be a master in the art of ballad writing.

Some of his lyrical poems also are excellent, as, for example,

Balatoni Kagylbk (Shells from the Balaton Lake), Pesth,

1848. His legend Bosiiydk Zsbfia, Pesth, 1847, as also his

poetical romance Frangepdn Krislofni (Christopher Frange-

pan's 'Wife), Pesth, 1846, gained the prize of the Kisfaludy

Society. His last and most famous work was an historical

poem in 12 cantos, with the title Stent Ldszlb (Saint Ladis-

laus), Eger, 1852 (2d ed. Pesth, 1853, 3d ed. 1863). In 1848

Garay was nominated professor of Hungarian language and

literature to the university of Pesth, but in the following year

he resigned that post. In 1850 he became enfeebled in

health, and at length unfit for further literary efforts.'

After about four years' illness, he died on the 5th Novem-

ber 1853, in great want, in the forty-second year of his

age. A collective edition of his poems was published at

Pesth the year after his death by F. Ney (2d ed. 1860), and

several of his poems have been translated by Kertbeny.

See Oaray Jinos osszes Isltcmeityei, 2d ed., PestU, 1S60 ; and

Dichtun^cn von Joharni Garay^ 2d ed., Vienna, 1856.

GARBO, Raffaellino del (1466-1524), a Florentine

painter. His real name was Raffaello Capponi ; Del Garbo

was a nickname, bestowed upon him seemingly from the

graceful nicety (garbo) of his earlier works. He was a

scholar of Filippino Lippi, with whom he remained till

1490, if not later. He showed great facility in design, and

excited hopes which the completed body of his works fell

short of. He married and had a large family ; embarraag-

ments and a haphazard manner of work ensued ; and finally

he kpsed into a very dejected and penurious condition.

Three of his best tempera pictures are in the Berlin Gallery ;

one of the Madonna standing with her Infant between two

musician-angels, is particularly attractive. 'We may alsa

name the oil-painting of the Resurrection done for the

church of Monte Oliveto, Florence, now in the academy ot

the same city, ordinarily reputed to be Raffaellino's master-
' X. — 10 •
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piece; the celling of the Caraffa Cliapel in the cliureh of

tlie Minei'va, Home: and a Coronation of the Virgin in

the Louvre, which is a prodviction of much merit, though

with sonjewhat over-studied grace. Angelo Allori was his

pupil.

GARQAO,' Pedro Ajjtonio Correa (1724.-1772),

Portuguese lyric and dramatic poet, was born in the neigh-

bourhood of Lisbon on the S-lth of April 1724. Almost

nothing of his biography is known except that he liveda

life of quiet domesticity and learned leisure, in a rural

retreat at Fonte-Santa near the capital, till about his thirty-

sixth year, whsn he was imprisoned on an obscure charge

which is believed to have arisen out of some expressions in

his writings that had given offence to a despotic Government.

After languishing in confinement for eighteen months, he

was released by death on the 10th of November 1772. His

works, which include sonnets, odes, satires, and epistles,

as well as dramatic pieces, were published for the first time-

in a collected form in 1778 {Ohras poeticas de P. A. C.

Gar^ao), and are regarded by the Portuguese as having

marked a period of revival in their national literature.

While, however, in an age of great degeneracy he succeeded

in exhibiting parity and refinement of taste, he cannot be

said to liave given any indications of an original or power-

ful genius. His dramas are confessedly imitations from

foreign models ; while his odes, epistles, and satires, which

have earned for him the title (shared by Ferreira) of " the

Portuguese Horace," at oace reveal the source of their

inspiration. His endeavour, moreover, occasionally to ap-

proach the classic style more nearly by substituting quantity

for rhyme can hardly be regarded as very successful.

GARCIA, Manoel (1775-1832), or, in full, Manoel
Garcia del Popolo Vicente, was born in 1775 at Seville. He
began artistic life as chorister at the cathedral of Seville, and
simultaneously studied music under the best masters of his

native city. At the age of seventeen he made his debut on
the stage at Cadiz, in an operetta of his own composition.

Soon afterwards he appeared at Jladrid in his twofold

capacity of singer and composer. His reputation being

thus established, he proceeded to Paris, where he appeared

for the first time, in 1808, in Paer's opera Griselda. Here
also he was received with great applause, his style of sing-

ing being especially appreciated. This he further im-

proved by careful study of the Italian method in Italy itself,

where he continued his successes. His opera. The Cali/>A

of Barjdad, was favourably received at Naples in 1812,

but his chief successes were again due to his perfection

as a vocalist. In 1824 he went to London, and thence

proceeded to America (1825) with a company of excellent

artists, amongst whom were his son Manoel and his

daughter Maria, better known under her subsequent name
lof Malibran. He extended his artistic tour as far as Mexico,

'and was on the point of returning to Europe in order to

iretire from public life, when he was robbed of his weU-
'eamed wealth by brigands on his way to Vera Cruz.

Settled again in Paris he soon retired from the stage, and
devoted himself exclusively to teaching. He died in 1832.

His method of teaching was unsurpassed, and some of the

most celebrated singers of the early part of the century

were amongst his pupils. He also wrote an excellent book
on the art of singing called Metodo di canto. Amongst
his pupils were his children (already mentioned), who, as

well as his daughter Paulina, worthily continued his name
in the musical world.

GARCILASO DE LA VEGA (1503-1536), soldier and
poet, was born at Toledo in 1503. His father, Garcilaso

(Garcias Laso or Garcilasso) de la Vega, was counsellor of

state to Ferdinand and Isabella, and for some time their

ambassador at the court of Rome ; by his mother he was
dsiiceudcd from the illustrious house of Guzman. At the

age of seventeen he received a military appointment as a''

" contino " or guardsman to Charles V., and in that cai>acity

took part in the war agaiust the insurgent comuneros, h^aving.

been present at the battle of Olias near Toledo, where he
.received a wound in the face. He afterwards served in the
north of Italy, and gained great distinction by his bravery,

particularly at the battle of Pavia in 1525. His marriage
with a lady of the household of Queen Eleanor, which took
place in the following year, suspended only for a very short

time his activity in military and diplomatic employments
;

he took part in the repa'se of the Turks from Vienna in

1529, was present at the splendid ceremonial connected
with the coronation of the emperor at Bologna in 1530,
and was charged with a secret mission to Paris in autumn
of the same year. In 1531 he accompanied the duke of

Alva to Vienna, where, for having been in some way privy

to the clandestine marriage of his nepihew to one of the

ladies of the court, he was imprisoned for some months on
an island in the Danube. It was during this captivity that

he composed the fine "cancion" commencing "Con un manso
ruido do agua corriente y clara." Released and restored

to favour iu Juue 1532, he at once went to Naples on the

staff of Don Pedro de Toledo, the newly-appointed viceroy,

by whom he was twice sent ou public business of importance

to Barcelona, in 1533 and in 1534. After having accom-
panied the emperor on his Tunis expedition in 1535, where
he fought bravely and received two severe wounds, he was
employed as a confidential agent at Milan and Genoa in

negotiations connected with the proposed invasion of Pro-

vence, and afterwards joined the expedition itself when it

took the field. Being with Charles in the neighbourhood
of Fri-jus during the retreat from Marseilles, Garcilaso de

la Vega was ordered to silence a small fort at the village of

Muy, which had been harassing the movements of the army.

In the successful discharge of this duty he received a wound
on the head which, twenty-one days afterwards, at Nice,

proved fatal (October 14, 1536). His literary remains, few

in number, but destined to exert a powerful influence on
the subsequent development of the poetry and general

literature of his native country, were committed to the

charge of his friend Boscan, who was preparing them for

publication along with his own when death overtook him in

1540. The volume ultimately appeared at Barcelona in

1543, and has often been reprinted. Garcilaso's share in

it consists principally of three eglogas or pastorals, which

the Spaniards regard as among the finest works of the kind

in their language, and which for sweetnessof versification and
delicacy of expression take a high rank in modern European
literature. In addition to the pastorals, there are thirty-

seven sonnets, five canciones, two elegies, and an epistle in

versi sciolti, in all of which the influence of Boscan is plainly

felt, as well as that of the Italian models whom both poets

avowedly imitated, Petrarch, Bembo, Ariosto, 'and Sannazaro.

The poems rapidly gained a wide popularity ; and within

a century of their appearance they had been edited and

commented on as classics by Sanchez, Herrera, and Tamayo
de Vargas. " Imitated by Lope de Vega in every possible

way, praised more and cited oftener than any other poet by
the genius of Cervantes, Garcilaso de la Vega has come
down to us enjoying a general national admiration such as

is given to hardly any other Spanish poet, and to none that

lived before his time " (Ticlcnor). An English translation of

his works was published by Wiffen in 1823.

GARCILASO INCA DE LA VEGA (1540-1616)^
historian of ancient Peru, was born at Cuzco iu 1540. Ris
fattier was a cadet of the illustrious family of La Vega, who
had gone to Peru in the suite of Pedro de Alvaredo, soon

after the conquests of Pizarro ; his mother was of the

Peruvian blood-royal, a circumstance of which he was not

a little proud, as giving a right to the title which he claimed
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lP^'*iovaria6iy' subscribing himself " Inca.'' In 15G0 he

removed to Spain, and, having entered the military service,

was engaged in the wars against the Moors and Turks.

Disappointed in the inadequate recognition of his services by

the crown, he retired while still a young man into private

life at Cordova, where he gave himself to literature, and

produced the learned historical work by which he is now

known, the Comcnlarios Reales que traian del Origen de los

Tncas, rtyes quefaeroii, del Peru, de su Idolatria, Leyes, d-c. ;

con la Ilisinria general de Peru. The first part was pub-

lished in 1G09, and the second within a few months of his

death, which occurred in 1616. His thorough acquaintance

with the language and traditions of his maternal ancestors

gave his work an altogether peculiar value. It is, accord-

ingly, the source I'rom which all subsequent writers on the

subject have most largely drawn, and still continues to be

the chief original authority upon ancient Peru. An inac-

cur.ite English translition was published by Sir Paul Rycaut

in 1683. There is also a French translation, which was

published in 1727.

GARD, a department in the South of France, consisting

of pirt of the old province of Languedoc, is bounded N. by

.the departments of Lozfere and Ard^che, E. by the Rhone,

which separates it from Vaucluse and Bouches-du-Rhone, S.

iby H(5rault and the Mediterranean, and W. by AveyrorL

It lies between 43" 27' 25" and 44° 27' 20" N. lat., and

between 3° 15' 39" and 4° 50' 44" E. long. The western

and northern districts of the department are occupied by

ithe range of the Ccvennes, which on the frontier of Lozfere

attain a height of 5120 feet. The whole of this region Is

celebrated for its fruitful valleys, its gorges, its beautiful

streams, its vines, and its chestnut, mulberry, and other

fruit trees, with which the mountains are often clothed to

their summits. From the C^veimes the laud gradually

declines to the Rhone and Mediterranean. The southern

portion, which extends to the sea, and was probably at one

time covered by it, is a low plain with numerous lakes and
marshes. Besides the Rhone, which bounds the department

on the E., and the Ard^che, the lower portion of which
forms part of its boundary on the N., the principal rivers

are the C4ze, Gard, Vidourle, and H(5rault. The most
northern of these is the Cfeze, which rises in the Ccvennes,

and after a course of about 50 miles in an E.S.E. direction

falls into tlie Rhone below Bagnols. The Gard, or Gardon,

from which the department takes its name, is also an

affluent of the Rhone, and rising in the Ccvennes from
several sources, traverses the centre of the department, having

a length of about GO miles. In the upper part of its course

it flows througli a succession of deep mountain gorges, and
from the melting of the snows on the Ccvennes is subject

to inundations, which often cause great damage. Its waters

not unfrequently rise 18 or 20 feet in a few hours, and its

bed is sometimes increased in width to nearly a mile. The
Vidourle flows in a S.S.E. direction from its source near

Le Vigan, and after a course of about 50 miles falls into the

sea. Below Sommiires it forms the western boundary of

the department. The Hc'rault has its source and part of its

course iu this department. The Canal de Beaucaire extends

from the Rhone at the town of that name to Aigues Mortes,

which communicates with the Mediterranean by means of

the Grand-Roubine canal. The climate is generally very

mild but is rather changeable, and cold and violent storms

of wind are not uncommoiL The department is rich in

minerals, which constitute one of the chief sources of its

wealth. Iron, coal, and argentiferous lead mines are ex-

tensively worked; and manganese, zinc, and antimony are

found. Great quantities of silt are obtained from the salt

marshes along the coast. The gypsum and other quarries

employ a considerable number of workmen. The fisheries

are very productive. "1 he manufactures are extensive, and

include silk, cotton, and woollen fabrics, ironware, hats,

gloves, paper, leather, earthenware, and glass. The chief

grain crops are wheat, oats, rye, and barley. Lentils, pease,

and potatoes are also grown. Gard is famed for its cattle,

its breed of small horses, and its sheep, the wool of which
is of a very fine quality. The principal fruit trees are the

olive and mulberry. The vine is extensively cultivated,

and yields excellent red and white wines. Gard is divided

into the arrondissements of Nimes, Alais, Uzes, and Le
Vigan, with 38 cantons and 347 communes. The chief

town is Nimes. The total area is 2256 square miles, and
the popuktion in 1866 was 429,747, and in 1876 423,804.

GARDA, Lake of, the Italian Lago di Gaeda and
ancient Benacus, the largest and most eastern of the great,

lakes of northern Italy. It is enclosed by Alpine ridges

on both sides, except towards the south, where it widens
out into the Lombard plain. The northern extremity

belongs to the Austrian district of Tyrol, while the

remainder is divided between the two old Italian pro-

vinces of Venetia and Lombardy. The length of the

lake is about 38 miles ; its width varies from 2 or 3 miles

in the north to 11 or 12 in the south; and its area is esti-

mated at 135 square miles. The ordinary elevation of the

surface above the level of the sea is 320 feet, but this is

increased by 3 or 5 feet by the melting of the Alpine snows
at the beginning of summer. The greatest depths are about
200 or 1000 feet. At the northern extremity it receives the
waters of the Sarca, a comparatively small Tyrolese stream,

and at the south eastern corner, at Peschiera, its surplus is

conveyed by the Mincio to the Po. Navigation on the one
hand is frequently rendered dangerous by sudden bursts of

storm, while on the other hand it is facilitated by the

two regular winds called the Ora or Andar and the Sover,

of which the former blows from the south from midday to

midnight, and the latter from the north from midnight to

midday. Especially in its southern quarters, the lake is

very rich in fish, the more important species being the

salmon-trout, the carpione (Salmo punctatus), the trout, the

sardina {Alausa vulgaris), the eel, and the arvole. The
principal towns and villages along the Riviera or western

side of the lake are—Desenzano, in the south ; Salo, with
4500 inhabitants; Maderno, with 1500 inhabitants; Tos-

colano, with 2000, famous for its paper-mills, introduced

in 1386 ; Gargnano, with 4000 ; Limone ; and Riva, at the

northern extremity, with about 6000. Proceeding south

along the eastern side we find Torhole, Malcesine, Torri,

Garda, which gives its name to the lake, Lacize, and
Peschiera. Desenzano and Torri are the chief seats of the

fish trade. Steamers ply regularly from Desenzano to Riva,

and from Riva to T'eschiera. The scenery of tlie Garda
is not so fine as that of the Lake of Como, but it is

remarkable for the luxuriance of the vegetation, especially

on the beautiful promontory of Sirmione, which projects

from the southern shore, and still contains the ruins of the

villa once inhabited by Catullus. The lemon ripens its

fruit at several places round the lake, though the trees

require to be carefully covered, and even artificially,

warmed, during the frosts. The whole number is estimated;

at about 18,000, and each may produce about lOOO
lemons.

The lake was well known to the Komans a.-) Beoacus (b^i/okosV

auJ its storms are described by Virgil iii tbo familiar line

—

'* Fluitilice ct/remitu assurgcns, Bcnace, marino."

In several ancient inscriptions the name Benacc-nses occms ; and
some antiquaries on no moi-e authority have suiiposed that theie

must have Deen a town of its own name on the lake. According to

a not improbable hypothesis there was formerly a navigable channel

from the Adriatic to the Benacus ; and we know from inscribed

stones preserved iu the Museo Filarroonico of Peschiera (tht;

ancient ArdcUca) that a rich corpomtion of shipowners existed ui

Ihe tovra ICoUrgium navklilarwi'ion, Arddicc7iii3jm). ]f sm-h a
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passage to the sea was available in the later Roman period, it must
at least liave disappeared before the end of the 15th century ; for

when in 1438 tlie Venetians wished to bring their vessels from tlie

Adijje to the lake they conveyed them overland from the neighbour-

hood of llori to Torbole. This Herculean undertaking was proposeil

by Blosio de j).rboribu3 and Nicolo Sorbolo, and it was successfully

accomplished at a cost of 15,000 ducats. As early as 1827 a steam-

boat of 23 horse-power, the " Arciduca Ranieri," was launched on

the lake at Desenzano by a Milan company ; and in 1834 it was
superseded by another of 18 horse-power. In 1830 Francesco

Jlontagni of Riva built a boat, the " Mauubrio, " the machinery of

which was moved by 8 horses going round and round on the deck
;

but in 1839 he gave it up as unprofitable. In 1873 there were four

steamboats on the lake in the service of the railway company of

Upper Italy, besides thirty-ono vessels with a total tonnage of

about 400 tons, and about 600 £shing boats. The Italian Govern-

ment also maintained four gimboats at Peschiera.

See Dal Pozzo, Lago, Forlczza^ 6 Jlocca di Garda e GardesaTia^

Verona, 1078 ; Volta Serafino, Descrizione del Lago di Garda,

Mantua, 1328; Ercolani, Oiiida at Lago di Garda, Milan, 1846 ;

Bignami, 11 Lago di Garda, Milan, 1873.

GARDATA, or Ghaedaya (in the local clacuments

Taghardeit), a town of North Africa in the Algerian Sahara,

situated on a hill in the middle of the Wadi Mezab, on the

route between Morocco and Tripoli, about 36 miles W.N.W.
of Wargla, in 32° 28' N. lat., and 4° 39' E loug., at a

height of 1755 feet above the sea-level Gardaia is well

built of limestone, and defended by a bastioned wall pierced

with seven gates. There is a Jewish quarter inhabited by
about 200 families who hold a large part of the industry

of the town in their hands ; but the principal inhabitants

are the Beni Mezab, who speak the awal doy/isab, a dialect

of the Berber language slightly modified "oy Arabic.

According to native accounts the town was founded in 952

of the Hegira. In modern times the Turks under Raiss

Salah Bey attempted to subjugate the inhabitants, but their

invasion was successfully repulsed. Aghrem Baba Said, a

email ruined town to the west of Gardaia, is the fortified

post in which the Beni Mezab tootrefuge. At the time of

Duveyrier's visit in 1859, Gardaia paid a tribute of 45,000

francs to the French- The population is estimated at from

13,000 to 14,000.

GAROELEGEN (formerly Gardeleben and G.vkdle-

ben), the chief town of a circle iu the government district of

Magdeburg, Prussian Saxony, is situated on the right bank
of the Milde, 28 miles N.N.W. of Magdeburg. The in-

habitants are employed in agriculture, linen and woollen

manufacture, button-making, calico-printing, and brewing.

The chief buildings are the hospital founded in 1285, and
the higher borough school. The population in 1875 was
63S9.

Gardelegen is a jilace of great antiquity. In 633 it was destroyed
by Dervan, duke of the Wends, but it was rebuilt in 924 by King
Henry I. For a long time it was the seat of a line of margrave
princes. It remained a free town until 1 178. It suffered consider-

ably iu the Thirty Yca«' War, and in 1775 it was burned by the
Fitnch. On the neighbouring heath Margrave Louis I. gained
iu 1343 a victory over Otto the Wild of Bnmswick.

GARDENTNG. See Hokticitlture.
GARDINER, a city of the United States in Kennebec

county. State of Maine, is situated at the junction of the

Kennebec and Cobosse rivers, 10 miles S. by E. of Augusta.

The water-power of the Cobosse river is much utilized for

manufactures, and the town has saw-mills, paper-mills, iron

foundries, a woollen factory, a tannery, a pottery, and
manufactories of sashes and blinds, and is the headquarters

of the ic6-busines3 on the Kennebec. It is connected with
Pittston, on the other side of the river, by a bridge 900
feet in length. The population in 1870 was 4497.

GARDNER, Colonel James (1687-1745), a Scottish

soldier, was born at Carriden in Linlithgowshire, January
10, 1637. At the age of fourteen he entered a Scottish

regiment in the Dutch service, and was afterwards proient

at the battle oi EamillioB, where he was wounded. He

subsequently served in different cavalry regiments, and in

1730 was advanced to the rank of lieutenant-colonel, and
in 1743 to that of colonel. He fell at the battle of

Prestonpans, September 1, 1745. The circumstances of his

death are described iu Sir Walter Scott's Waverley. In his

early years he was distinguished for his recklessness and
profligacy, but, in 1719, a supernatural vision, as he re-

garded it, led to his conversion ; and from that time he
lived a life of great devoutness and of thorough con-

sistency with his Christian profession. His life was written

by Dr Philip Doddridge.

GABDINER, Stephen (1483-1555), bishop of Win-
chester and lord chancellor of England, was born at Bury
St Edmunds in 1483. He is believed to have been the

illegitimate son of Dr Woodville, bishop of Salisbury,

brother of Elizabeth Woodville, queen of Edward IV. If

so, he lost his father when he was only one year old ; but
his education seems to have been carefully provided for. He
was sent to Cambridge and studied at Trinity HaU, where
he greatly distinguished himself in the classics, especially

in Greek. He afterwards devoted himself to the canon and
civil law, in which subjects he attained so great a proficiency

that no one could dispute his pre-eminence. He received

the degree of doctor of civil law in 1520, and of canon law
in the following year. Ere long his abilities attracted the

notice of Cardinal Wolsey, who made him his secretary, and
in this capacity he is said to have been with him at More
Park in Hertfordshire, when the conclusion of the celebrated

treaty of the Mfire brought Henry VIIL and the French
ambassadors thither. It is stated, and with great proba-

bility, that this was the occasion on which he v/as first in-

troduced to the king's notice, but he does not appear to

have been actively engaged iu Henry's service till three

years later. In that of Wolsey, he undoubtedly acquired

a very intimate knowledge of foreign politics, and in 1527
he and Sir Thomas More were named commissioners on the

part of England in arranging a treaty with the French
ambassadors for the support of an army in Italy against

the emperor. That year he accompanied Wolsey on his

important diplomatic mission to France, the splendour and
magnificence of which are so graphically described by
Cavendish. Among the imposing train who went with the

cardinal— including, as it did, several noblemen and privy

councillors—Gardiner alone seems to have been acquainted
with .the real heart of the matter which made this embassy
a thing of such peculiar moment. Henry, was then parti-

cularly anxious to cement his alliance with Francis L, and
gain his co-operation as far as possible in the object on
which he had secretly set his heart^-a divorce from
Catherine of Aragon. In the course of his progress

through France he received orders from Henry to send
back his secretary Gardiner, or, as he was called at court.

Master Stevens, for fresh instructions ; to which he was
obliged to rep4y that he positively could not spare him
as he was the only instrument he had in advancing the

king's "secret matter." Next year Gardiner, though still

nominally in the service of Wolsey, was sent to Italy along

with Edward Fox, provost of King's College, Cambridge,
to promote the same business with the pope. His de-

spatches on this occasion are still extant, and whatever we
may think of the cause on which he was engaged, they cer-

tainly give a wonderful impression of the zeal and ability

with which he discharged his fimctions. Here his perfect

familiarity with the canon law gave him an advantage over
all with whom he had to negotiate. Clement VII., who
was then at Orvieto, and had just recently escaped from
captivity at St Angelo at the hands of the imperialists, did
not wish to offend the king of England, but was still more
in dread of the emperor. He only desired to temporize.'

But Gardiner would not allow liim to take refJge in an
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evasive policy. What was to be thought, he said, of a

spiritual guide who either could not or would not show the

wanderer his way 1 Tlse king and lords of England would

be driven to think that God had taken away from the Holy

See the key of knowledge, and that pontifical laws which

were not clear to the pope himself might as well be com-

mitted to the flames.

In short, it was owing to Gardiner's vigorous advocacy

that the celebrated commission was issued to Cardinals

Wolsey and Caropeggio to try the cause in England. After

•obtaining it he was recalled, but early in the following year,

1529, a9 Campeggio delayed proceeding, he was sent once

more to Eome. This time, however, his efforts were un-

availing. The pope would make no further concessions,

and would not even promise not to revoke the cause to

Rome, as he did very shortly after. Gardiner's services,

however, wore fully appreciated. Ho was appointed the

king's secretary. He had been already some years arch-

deacon of Taunton, and the archdeaconry of Norfolk was
added to it in March 1529, which two years later he re-

signed for that of Leicester. In 1530 he was sent to

Cambridge to procure the decision of the university as to

the unlawfulness of marriage with a deceased brother's

wife, in accordance with the new plan devised for settling

tlie question without the pope's intervention. In this he
succeeded, though not without a goo.I deal of artifice, more
creditable to his ingenuity than to his virtue. In November
1531 the king rewarded him for his services with the

bishopric of Winchester, vacant by Wolsey's death. The
promotion was unexpected, and was accompanied by ex-

pressions from the king which made it still more honour-

able, a3 showing that if he had been in some things too

subservient, it was from no abject, self-seeking policy of his

own. Gardiner had, in fact, ere this remonstrated boldly

with his sovereign on some points, and Henry now reminded
him of the fact. " I have often squared with you,

Gardiner," he said familiarly, " but I love you never the

worse, as the bishopric I give will convince you." It must
be owned, however, that his next distinguished service v;as

not a very creditable one; for he was, not exactly, as

is often said, one of Cranmer's assessors, but, according to

Cranmer's own expression, "assistant" to him as counsel for

the king, when the archbishop, in the absence of Queen
Catherine, pronoujiced her marriage with Henry null and
void on the 23d May 1533. Immediately afterwards he
was sent over to Marseilles, where an interview between the

pope and Francis I. took place in September, of which event
Heury stood in great suspicion, as Francis was ostensibly

his most cordial ally, and had hitherto maintained the
justice of his cause in the matter -of the divorce. Here he
intimated the appeal of Henry VIII. to a genera! council in

case the pope sliould venture to proceed to sentence against
him. He also made a like appeal in behalf of Cranmer.
Next year he and other bishops were called upon to vindi-

cate the king's new title of " Supreme Head of the Church
of England." Tlie result was his celebrated treatise De
Vera Obedientia, the ablest, certainly, of all the vindications
of royal supretaacy. lu 1535 he had an unpleasant dispute
with Cranmer about the visitation of his diocese. During
the next few years he was engaged in various embassies in

France and Germany. He was indeed so much abroad
that he had little influence upon the king's councils. But
i;i 1539 ho was much concerned in the drawing up and
passing through the House of Lords of the severe statute of
the Six Articles, which led to the resignation of Bishops
Latimer and Shaxton and the persecution of the whole
Protestant party. In 1540, on the death of Cromwell, earl

of Essex, he was elected chancellor of the university of
Cambridge.. A few years. later he attempted, in concert
with others, to fasten a charge of heresy u^on Archbishop

Cranmer 11. connexion with the Act of the Six Articles
;

and but for the personal intervention of the king he would
probably have succeeded. He was, in fact, though he had
supported the royal supremacy, a thorough opponent of the

Eeformation in a doctrinal point of view, and it was sus-

pected that he even repented his advocacy of the royal

supremacy. He certainly had not approved of Henry's

general treatment of the church, especially during tlie

ascendency of Croinwell, and ho was frequently visited with

storms of royal indignation, which he schooled himself to

be.ar with patience. In 1544 a rektion of his own, named
German Gardiner, whom he employed as his secretary, was
put to death for treason in reference to the king's supremacy,

and his enemies insinuated to the king that he himself was

of his secretary's way of thinking. But being warned of

his danger ho sought an interview with Henry, in which he

succeeded in clearing himself of aU injurious imputations.

That he was party to a design against Queen Catherine

Parr, whom the king was at one time on the point of com-

mitting to the Tower, rests only upon the authority of Foxe,

and seems a little doubtfuL It is certain, however, that his

name was omitted at the last in Henry VIII. 's will, though

the king was believed to have intended making him one of

his executors.

Under Edward VL Gardiner was completely opposed to

the policy of the dominant party both in ecclesiastical and

in civil matters. The religious changes he objected to

both on principle and on the ground of their being moved
during the king's minority, and he resisted Cranmer's

project of a general visitation. His remonstrances,

however, were met by his own committal to the Fleet,

and the visitation of his diocese was held during his im-

prisonment. Though soon afterwards released, it was not

long before he was called before the council, and, refusing

to give them satisfaction on some points, was thrown into

the Tower, where he continued during the whole remainder

of the reign, a period slightly over five years. During this

time he in vain demanded his liberty, and to be called

before parliament as a peer of the realm. His bishopric

was taken from him and given to I)r Poynet, a chaplain of

Cranmer's who had not long before been made bishop of

Rochester. At the accession of Queen Mary, the duke of

Norfolk and other state prisoners of high rank were in the

Tower along with him ; but the queen, on her first entry

into London, set them all at liberty. Gardiner was restored

to his bishopric and appointed lord chancellor, and he set

the crown on the queen's head at her coronation. He also

opened her first parliament, and for some time was her

leading councillor. He was now called upon, at the age of

seventy, to undo not a little of the work in which he had

been instrumental in his earlier years,—to vindicate the

legitimacy of the queen's birth and the lawfulness of her

mother's marriage, to restore the old religion, and -to

recant what he himself had written touching the royal

supremacy. At least this, it may be presumed, was the

time when he wrote, if, as we are told, he really did write,

a Palinodia or retractation of his book De Vera Obedienliu,

which, however, does not seem to be now extant, so that

how far he had changed his sentiments we cannot very well

judge. That he should have really changed them to some

extent is not at all unnatural; and in relation to the divorce

of Catherine of Aragon, we may well believe that it was

his earlier and not his later action that ever troubled his

conscience. Yet as to the royal supremacy, it seems that he

would have advised Queen Mary to retain it ; but her own

desire was so great to give up ecclesiastical jurisdiction to

the pope that he could not press the matter. A less

agreeable task which fell to him was tie uc^otiation of the,

queen's marriage treaty with Philip, to which he sUared the

general repugnance, though he could not oppose her will
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III executing it, however, lie toot care to make the terms
as advantageous for Eugland aa possible, and to make
express provision that the Spaniards should in nowise be
allowed to interfere in the government of the country.
After the comiug of Cardinal Pole, and the reconcQiatioa

of the realm to the see of Rome, his iufluenco suffered some
eclipse, though he still remained iu high favour. How far

he was responsible for the persecutions which afterwards

arose is a debated question. There is no doubt that ho sat

in judgment on Bishop Hooper, auJ on several other Pro-

testants whom he condemned to the flames. But beiu'T

' placed on a commission along with a number of other
bishops to administer a severe law, it does not appear that

he could very well have acted otherwise. On the bench he
is said to have used every effort to induce tlje accused to

make concessions and accept a pardon ; and a remarkable
instance of his clemency is recorded by the church historian

Fuller, who, notwithstandiug his prejudices, acknowledges
a debt of gratitude to him for preserving one of his own
ancestors from the persecuting zeal of others. It would
seem, moreover, that when he saw the results of the cruel

proceedings against heretics, he very soon got tired of them.
The persecutions raged with the greatest vehemence during
his absence at the Calais peace conferences in Ifi?.''. ami
when he came back he declared he would have nc; further
hand in them, So that those afterwards apprehended iu liis

diocese were removed into that of I-ondou in order to bo
adjudged to the flames. In October 1555 he again opened
parliament as lord chancellor, but towards the end of the
month he fell ill and grew rapidly worse till the, ]2tli

November, when he died about the age of seventy-two.
Perhaps no celebrated character of that age has been the

subject of so much ill-merited abuse at the hands of popular
historians. That his virtue was not equal to every trial

may be admitted, but that he was anything like the morose
and narrow-minded bigot he is commonly represented there
is nothing whatever to show. He has been called ambitious,
turbulent, crafty, abject, vindictive, bloodthirsty, and a good
many other things besides, not quite in keeping with each
other; 1n addition to which it is roundly asserted by Bishop
Burnet that he was despised alike by Henry and by Mary,
both of whoaf made use of him as a tool How sucli a

mean and abject character submitted to lemain 6ve years
iu prison rather than change his principles, is not very
clearly explained ; and as to his being despised, we have
seen already that Henry VIJI., at least, did not consider
Lim djspicable. The truth is, there is not a single divine
or statesman of that day whoso course throughout was so

thoroughly consistent. He was no friend to the Eeforma-
tion, it is true, but he was at least a conscientious opponent
In doctrine he adhered to the old faith from first to last,

while as a question of church polity, the only matter for

consideration with hiiu was whether the new laws and
ordinances were constitutionally justifiable.

His merits as a theologian it is unnecessary to discuss;
it is as a statesman and a lawyer that he stands conspicuous.
But his learning even in divinity was far from commonplace
The manual set forth in 1543 by royal and parliamentary
authority, entitled A iiecessari/ Doctrine am! Enulilion for
iiinj Christian Man, was chiefly from his jieu ; and at a
liter date he was tho author of various tracts in defence of
the Real Presence against Cranmer, some of which, being
written in prison, were published abroad under a fciaiied

name. Controversial writings also passed between himaud
Buccr, with whom ho had several interviews iu Germany,
whou he was there as Henry VIII.'s nmba.ssador.

He was a friend of learning in every form, and took great
interest especially in promoting the study of Greek at

Cambridge. He was, however, opiioscd to the new niellu'd

of pronouncing the language iutroduced by Sir John Chckc,

and wrote letters to him and Sir Thomas Smith upon thb
subject, in which, according to Ascham, his opponents
showed themselves the better critics, but he the superior
genius. In his own household he loved to take in young
uuiversity men of promise ; and many whom he thus
encouraged became distinguished in after life as bishops,

ambassadors, and secretaries of state. His house, indeed,
was spoken of by Leland as the sent of eloquence and the
special abode of the muses.

He lies buried in his own cathedral at Winchester, where
his effigy is still to be seen, (j. ga.)

OAHE-FOWL» (IcBlatidic, Gelr/ugl ; G&e\k, Gcarbkul),
the Anglicized form of the Hebridean name of a large

sea-bird, formerly a visitor to certain remote Scottish islands,

the Great Ahk of most English book-writers, and the
Alca impenniji of Linna?us. Of this remarkable creature

mention has been already made at some length (BntDS, vol.

iiL pp. 731,735), but since the species has a mournful

Gare-Fowl, or Ure.it Auk.

history and several egregious misconceptions prevail con-

corning it, a few more details may not be unacceptable,

particulaily as many of them have been hitherto con6ned

to wurUs not easily accessible to the general reader, and tha

presumed extinction of the bird gives it especial interest

In size it was hardly less than a tame Goose, and in appear-

ance it much resembled its smaller and surviving relative

the Razor-bLU [Ahn tarda) ; but the glossy black of its head

was varied by a large patch of white occupying nearly all

the space between the eye and the bill, in place of the Razor-

bill's thin white line, while the bill itself bore eight or more

deep transverse grooves instead of the smaller number and

the ivorj'-like mark possessed by the species last named.

Otherwise the coloration was similar in both, and there is

satisfactory evidence that the Gare-fowl's winter-plumage

differed from that of the breeding-season just as is ordinarily

^ The name tirst .ipi>enrs, and in tliis fomi, in the Account of Hirta

[St Kil.l.a] itnil /Innn.iir., liy the Lord Register, Sir George M'Kenzie,

of Taibat, printeil by Piujieitoii in liis Otllection of Voyages and
Trnvela (Mi. )>. 730), and then iu Sibliald's Scotia Illuitrata (1684).

Martin EOOu after, in his Voyagf to St Kitda, spelt it '* GairfowL"
Prof. 0\\L-n lia^ adopted thu form " Garfowl,'* without, as would'

seem, any precedent autliohty.
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tie case in other members of the family Alciace lo wiiich

it belongs. The most striking characteristic of the Gare-

fowl, however, was the comparatively abortive condition of

its wings, the distal portions of which, though the bird x^as

just about twice the linear dimensions of the Razor-bill, were

almost exactly of the same size as in that species—proving,

if more direct evidence were wanting, its inability to fly.

The most prevalent misconception concerning the Gare-

fowl is one which has been repeated so often, and in books

of such generally good repute and wide dispersal, that a

successful refutation seems almost hopeless. This is the

notion that it was a bird possessing a very high northern

range, and consequently to be looked for by Arctic explorers.

flow this error arose would take too long to tell, but the

fact remains -indisputable that, setting aside general asser-

tions resting on no evidence worthy of attention, there is

but a single record deserving any credit at all of a single

example of the species having been observed within the

Arctic Circle, and this, according to Prof. Eeinhardt, who
has the best means of ascertaining the truth, is open to

grave doubt.^ It is clear that the older ornithologists let

their imagination get the better of their knowedge or their

judgment, and their statements have been blindly repeated

by most of their successors. Another error which, if not

so widely spread, is at least as serious, since Prof. Owen
(Encyd. Brit., ed. 8, xvii. p. 176 ; Palceontoloijy, p. 400)

has unhappily given it countenance, is that this bird " has

not been specially hunted down like the dodo and dinornis,

but by degrees has become more scarce." Now, if any

reliance can be placed upon the testimony of former

observers, the first part of this statement is absolutely

untrue. Of the Dodo all we know is that it flourished in

Mauritius, its only abode, at the time the island was dis-

covered, and that some 200 years later it had ceased to

exist-—the mode of its extinction being open to conjecture,

and a strong suspicion existing that though indirectly

due to man's acts it was accomplished by his thoughtless

agents (Phil. Trans., 1869, p. 354). The extinction of the

Dinornis lies beyond the range of recorded history. Sup-

posing it even to have taken place at the very latest period

as yet suggested—and there is much to be urged in favour

of such a supposition—little but oral tradition remains to

tell us how its extirpation was effected. That it existed

after New Zealand was inhabited by man is indeed certain,

and there is nothing extraordinary in the proved fact that

the early settlers (of whatever race they were) killed and
ate Moas. But evidence that the whole population of those

birds was done to death by man, however likely it may
seem, is wholly wanting. The contrary is the case with the

Gare-fowh In Iceland there is the testimony of a score of

witnesses, taken down from their lips by one of the most
careful naturalists who ever lived, the late John Wolley,

tliat the latest survivors of the species were caught and
killed by expeditions expressly organized with the view of

supplying the demands of caterers to tlie various museums
of Europe. In like manner the fact is incontestable that

its breeding-stations in the western part of the Atlantic

were for three centuries regularly visited and devastated

with the combined objects of furnishing food or bait to the

fishermen from very early days, and its final extinction,

according to Sir Richard Bonnycastle (Neiofoundland in

1842, L. p. 232) was owing to "the ruthless trade in its

«gg3 and skin." No doubt that one of the chief stations of

this species in Icelandic waters disappeared, as has been
befpre said (Birds, loc. cit.), through volcanic action

—

*' A land, of old iipheaven from the abyss
jdy fire, to sink into the abyss again"

—

"•* The specimen is in the Museum of Copenliafjen ; the doubt lies as
to the locality where it was obtained, whether at Disco, whicli iff

witMn, or at tne Kiskemas, which is without, the Arctic Circle.

and th4t the destruction of the old Geirfuglaskdr drove

some at least of the birds which frequented it to a rock

nearer the mainland, where they were exposed to danger

from which they had in their former abode been compara-

tively free; yet on this rock (Eldey = fire-island) they were

"specially hunted down" whenever opportunity offered, until

the stock there was wholly extirpated in 1844, and whether

any remain elsewhere must be deemed most doubtful.

A third misapprehension is that entertained by Mr Gould

who, in his Birds of Great Britain, says that "formerly this

bird was plentiful in all the northern parts of the British

Islands, particularly the Orkneys and the Hebrides. At
the commencement of the present century, however, its fate

appears to have been sealed; for though it doubtless existed,

and probably bred, up to the year 1830, its numbers

annually diminished until they became so few that the

species could not hold its own."

Now of the Orkneys, we know that Low, who died in

1795, says in his posthumously-published i^a^oia Orcadensis

that he could not find it was ever seen there ; and on

Bullock's visit in 1812 he was told, says Montagu {Orn.

Did. App.), that one male only had made its appearance for

a long time. This bird he saw and unsuccessfully hunted,

but it was killed soon after his departure, while its mate

had been killed just before his arrival, and none have been

seen there since. As to the Hebrides, St ICilda is the only

locality recorded for it, and the last example known to have

been obtained there, or in its neighlxiurhood was that given

to Fleming (Bdinb. Phil. Journ., x. p. 9C) in 1821 or 1822,1

having been some time before captured by ]\Ir Maclellan of

Glass. That the Gare-fowl was not plentiful in either;

group of islands is sufficiently obvious, as also is the impos-.

sibility of its continuing to breed " up to the year 1830."
\

But mistakes like these are not confined to British

authors. As on the death of an ancient hero myths

gathered round his memory as quickly as clouds round the

setting sun, so have stories, probable as well as impossible,

accumulated over the true history of this species, and it

behoves the conscientious naturalist to exercise more than

common caution in sifting the truth from the large mass of

error. Americans have asserted that the specimen which

belonged to Audubon (now at Vassar College) was obtained

by him on the banks of Newfoundland, though there is

MacgiUivrai''s distinct statement (Brit. Birds, v. p. 359)

that Audubon procured it in London. The account given

by Degland (Orn. Murnpi., ii, p. 029) in 1849, and repeated

in the last edition of his work by M. Gerte, of its extinction

in Orkney, is so manifestly absurd that it deserves to be

quoted in full :
—" II se trouvait en assez grand nombre il y

a uue quinzaine d'nnn(5es aux Orcades ; mais le ministre

presbyt^rien dans le Mainlind, en offrant une forte prime

aux personnes qui lui apportaient cet oiseau, a <!t^ cause de

sa destruction sur ces iles." The same author claims the

species as a visitor to the shores of France on the testimony

of Hardy (Annnaire Normand, 1841, p. 298), which he

grievojisly misquotes both in his own work and in another

place {Kaumannia, 1855, p. 423), thereby misleading an

anonymous English writer \Nnt. Hist. Pev., 1865, p. 475)

and numerous German readers.

Since the former notice of this species in- the general

article Birds (itt svpra), the only important contribution to

our knowledge of it that has appeared is a paper by Mr
John Milne, published in The Field newspaper, and since

reprinted for private circulation, This gentleman visited'

Funk Island, one of the former resorts of the Gare-fowl, or

" Penguin," as it was there called, in the Newfoundland

seas, a place where bones had before been obtained by

Stuvitz, and natural mummies so lately as 1863 and 1864.

Landing on this rock at the risk of his life, he brought off

a rich cargo of its remains, belonging to no fewer than fifty
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birds, some of ttem in size exceeding any that had before

been known.iii His collection has since been dispersed, most

of the speciniens finding thpir«.wav.-into«.vario".3 Dublic

museums in this country

A literature by no means inconsideraoie nas gfonu up lespectmg
the Gare-fowl. Neglecting works of general bearing, few of which
are without many inaccuracies, the following treatises may be
especially mentioned ;—J. J. S. Steenstriip, *' £t Bidrag til Geir-

fuglens Naturhistorio og sierligt til KundsCaben om dens tidligere

Udbredningskreds," Naiurh. Form. Vidcnsk. Mcddddscr [Copen-
hagen], 1855, p. 33; E. Charlton, "On the Great Auk," Trans.

TyiKside Nat. Field Club, iv. p. Ill; " Abstract of Mr J. Wolley's
Researches in Iceland respecting the Gare-fowl," Ibis, 1861, p. 374;
W. Preyer, "Vebn Ftciutus ivyxnnis," Joum. fur Orn., 1802, pp.
110, 337 ; K. E. von Baer, " 0eber das Aussterbeu der Thierarten in

physiologischer und nicht physiologischer Hinsicht," Bull, de
VAcad. Imp. de St Petcrsb., vi. p. 513 ; R. Owen, "Description of
the Skeleton of the Great Auk," Trans. Zool. Soc. , v. p. 317 ;

" Tlie

Gare-fowl and its Historians," JVa^ Hist. Bcv., v. p. 467; J. H.
Gurney, jun., "On the Great Auk," Zoologist, 2d ser. pp, 1442,
1639; H. Reeks, " Great Auk in Newfoundland," &c., op. cil., p.

1854 ; v. Fatio, *' Sur I'Alca impennis," Bull. Soc. Or^i. Suisse,

ii. pp. 1, 80, 147 ;
" On existing Remains of the Gare-fowl," Ibis,

1B70, p. 256; J. Milne, "Relics of the Great Auk," Field, 27
March, 3 and 10 April 1875. Lastly, reference cannot be omitted
to the happy exercise of poetic fancy with which the late Prof.
Kingsley was enabled to introduce the chief facts of the Garefowl's
extinction Jderived from one of the above-named papers) into his
charming Water Babies. (A. N.

)

GARESSIO, Qaresso, or Garezzo, in Latin Garemmi,
a town of Italy about 18 miles S.E. of Mondovi, in the
valley of the Tararo. ' The Roman remains which are dis-

covered from time to time bear witness to its high ahtiquity

;

during the Middle Ages it was the seat of a marquisate,
which in 1509 was sold to the Spinola family, and its

double walls gave it some importance as a defensible posi-

tion. Besides a castle, it possesses three old monastic
buildings, one of which, the Carthusian convent of Casotto,

is an edifice of much magnificence. Population in 1870
nearly 7000.

GAR-FISH is the name given to a genus of fishes

(Belone) found in nearly all the temperate and tropical

seas, and readily recognized by their. long, slender, com-
pressed, and silvery body, and by their jaws being pro-

duced into a long, pointed, bony, and sharply-toothed beak.

About fifty species are known from difi'erent parts of the
globe, some attaining to a length of 4 or 5 feet. One
species is common on the British coasts, and is well known
by the names of "long-nose," "green-bone," <Sic. The last

name is given to those fishes on account of the peculiar

green colour of their bones, which deters many people from
eating them, although their flesh is well flavoured and
perfectly wholesome. The Skipper (Scomberesox) aud Half-
beak (ncmirhamplnis), in which the lower jaw only is

prolonged, are fishes nearly akin to the gar-pikes. See
lonTHYOLOQY.
GARGANEY > (North-Italian, Garganello), or Summer-

Teal, the Anas qxverquedula and A. circia of Linnseus (who
made, as did WiUughby and Ray, two species out of one),

and the type of Stephens's genus Querqucdula. This bird

is one of the smallest of the Anatida;, and has gained its

common English name from 'being almost exclusively a
Eummer-visitant to this country, where nowadaj's it only
regularly resorts to breed in some of the Easl-^forfolk waters

called Broads, though possibly at one time found at the

same season throughout the great Fen-district. About the

same size as the common Teal (A. crecca), the male is

readily distinguished therefrom by its peculiarly-coloured

head, the sides of which are nutmeg-brown, closely freckled

^ The word was introduced by Willughby from Gesner (Om., lib.

1«. p. 127), but, though generally adopted by authors, seems never to

have become other than a book-name in English, the bird being in-

variably knows !S the pa.H3 of this island wliere it is indigenous as

'"BumIDe^T»^ "

with short whitish streaks, while a conspicuous white curved
line descends backwards from the eyes. The upper wing-

coverts are bluish-grey, the scapulars black with a whits
Bhaft-:itripe, and the wing-spot {speculum) greyish-green

bordered above and below by white. ; The female closely

resembles the hen Teal, but possesses nearly the same wing-

spot as her mate. In Ireland or Scotland the Garganey is

very rare, and though it is recorded from Iceland, more
satisfactory evidence of its occurrence there is needed. It

has not a high northern range, and its appearance in Norway
and Sweden is casual. Though it breeds in many parts of

Europe, in none can it be said to be common ; but it ranges

far to the eastward in Asia—even to Formosa, according

to Swinhoe—and yearly visits India in winter. Those
that breed in Norfolk arrive somewhat late in spring aud
make their nests in the vast reed-beds which border the

Broads—a situation rarely or never chosen by the Teal.

The labyrinth or bony enlargement of the trachea in tlie

male Garganey differs in form from that described in any
other Drake, being more oval and placed nearly in the

median line of the windpipe, instead of on one side, as ia

usually the case.

GAiinwAL, a district of British India, in the Knm^.oa
division, under the jurisdiction of the lieutenant-governor

of the North-Western Provinces, situated between 29° 16'

15" and 31° 5' 30" N. lat., and 78° 18' 45" and 80° 8' E.

long, and bounded on the N. by Chinese Tibet, on the E.

by KumAon district, on the S. by Bijnor district, and on
the W. by Independent Garhwdl or Teliri. Garhwil dis-

trict consists almost entirely of rugged mountain ranges

running in all directions, and separated by narrow valleys,

which may almost be described as gorges or ravines. The
only level portion of the district consists of a narrow strip

of waterless forest, between the southern slopes of the hills

and the fertile plains of RohUkhand. The highest moun-
tains are in the north of the district, the principal peaks

being NandA Devi (25,661 feet), Kamet (25,413), Ircoul

(23,382), Dunagiri (23,181), Badrinath (22,901), and
Kedamath (22,853). The Alaknanda, one of the main

sources of the Ganges, receives with its aflluents the whole

drainage of the district. The river is regarded as of

peculiar sanctity, and is annually resorted to by thousands

of devout Hindus. At DeoprayAg the Alaknandi joins

the Bhdgirathf, and thenceforward the united streams bear

the name of the Ganges. Navigation is impracticable in

all the rivers, owing to the velocity of their currents, and

the existence of shoals and rapids. Cultivation is princi-

pally confined to the immediate vicinity of the rivers, which

are.employed for purposes of irrigation ; but out of a total

estimated area of 5500 square miles in 1872, only 209
were returned as under cultivation. Agriculture, however,

is carried on with great skill and industry, by terracing

out the hill sides. Wheat, rice, and mandud are the staple

crops, the surplus produce being exported to Tibet. Tea
planting is also carried on under European supervision.

The census of 1872 disclosed a population in the Garhwal dis-

trict of 310,288 (115,745 males and 154,6-37 females), distributed

among 3944 villages and 57,293 houses. The Hindus numbered
308,398, or no less than S9'3 per cent, of the population, the

Mahometans 1799, and Christiahs 85. The two gre.it Hindu
temjiles of Badrinath aud Kedarnath, which He hidden among the

recesses of the snowy range, attract large numbers of pilgrims,

who considerably add to the prosperity of the district. No place

in Garhwdl contains as many as 5000 inhabitants. Srinagar is

the largest to\vn, but the administrative headquarters is at Paimi.

Trade is principally Carried on with Tibet, by way of the Maua
and Niti passes, sliteep (ind goats being used as beasts of burden.

The chief exports are grain, gur, cloth, aud tobacco ; ^he imports

salt, borax, wool, gold, and precious stones. Good nill Toads, from
10 to 12 feet in width, intersect the district in every direction, the

total length being about 1000 miles. The land revenue in 1875

amounted to £9565. Only a small force cf regular police M
stationed at hcadc^uartois, and there is little c: Ime of any kind.
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EJiication has mailp greater pi'ogress among-tliese mouniain valleva

than ill the jihtiii ilistricts beneath them. ^ In 1875 73 scliool.s

atlurileJ cdiicatiou to 3li09 inipils.

Garhwal originally consisted of 52 petty chieftainships, each
chief with liis own iudejiendeut fortress (gark). Between 400 and
500 year^ ago, one of these chiefs, Ajai Pal, ruler of Chandpur,
reduced all the minor principalities under his own sway, and
founded the Garhwal kingdom. He and his ancestors ruled over
Garliwal an.1 tile .adjacent stiite of Ttliri, in an uninterrupted line

till 1S03, when the Gurkhay invaded Kumaon and Garhwal driving
I'ritliiniiln Sah, the Garhwal chief, into the plains. For tw-elve

ye.ors the Gurkh;w ruled the country with a rod of iron, until a

.series of encroaehnients by them on British territory, led to the
war with Nepal in 1814. At the termination of the campaign,
Garhwal and Kuniilon were converted into liritish districts, while

the Tehri principality \\'a3 restored to Pridhiman Sdh, whose
grandson still holds it. ISince the annexation, Garhwal has rapidly
advanced iii material prosperity. Cultivation has rapidly increased,

and the spread of tea-culture has opened the country to British

capital and enterprise, which are converting this long harassed tract

into an important and wealthy district.

GA.KLIC (Greek, a-Kopo&ov ;, Latiu, Allium; Italian,

Afjlio ; French, Ail^\ German, 'Knoblauch), Allmm salivnin,

Linn., a bulbous perennial plant of the tribe Ilyaciiilhineoe

of the natural order Liliacew, indigenous apparently to the
1

south of Europe and to the East, having entire, obscurely

keeled leaves, a deciduous spathe, a bulbiferous globose

umbel, and whitish flowers, with exsert pistil and stamens.

The bulb, which is the only part eaten, has membranous
j

scales, in the axils of which are 10 or 12 cloves, or smaller

bulbs. From these new bulbs can be procured by planting

out in Februarj' or JIarch. The bulbs are best preserved

hung in a dry place. If of fair size, twenty of them weigh
about 1 Dj. .To prevent the plant from running to leaf,

riiny (Xat. Hist., xix. 34) advises to bend the stalk down-
ward, and cover with earth ; seeding, he observes, may be

lirevented by twisting the stalk. Garlic is cultivated in

the same manner as the Shallot (q. v.). It is stated to

have been grown in England before the year 1548. The
percentage composition of the bulbs is given by Mr E.

Solty (Trans. Ilort. Soc. Lond., new ser., iii. p. 60) as

water 84'00, organic matter 13'38, and inorganic matter

l'S3,—that of the leaves being water 87 '14, organic matter

11'27, and inorganic matter 1'59.' The bulb has a strong

and characteristic odour, and an acrid taste, and yields an
offensively smelling oil, essence of garlic, identical with

allylic sulphide (C3H5).jS (see Hofmanu and Cahours,

Journ. Chem. Soc, x. p. 320). This, when garlic has

been eaten, is evolved by the excretory organs, the activity

of which it promotes. From the earliest times garlic

has been used as an article of diet. It formed part of

the food of the Israelites in Egypt (Numb. xi. 5), and of

the labourers employed by Cheops in the construction of

his pyramid, and*is still grown in Egypt, where, however,

the Syrian is the kind most esteemed (see Kawliuson'a

ITe)-odotus, ii, 125). It was .largely consumed by the

ancient Greek and Roman soldiers, sailors, and rural classes

(./ Virg., Eel., ii. 11), and, as Pliny tells us (iV. jl., xix.

32), by the African peasantry. Galen eulogizes it as the

rustic's Iheriac (see F. Adams's Paulus yEginela, p. 99),

and Alexander Neckam, a writer of the 12th century (see

Wright's edition of his works, p. 473, 18G3), recommends it

as a palliative of the heat of thesun in field labour. " The
people in places where the simoon is frequent," says

Elphinstone (An Account of the lyingdom of Cauhid, p.

140, 1815), "eat garlic, and rub their lips and noses

with it, when they go out in the heat of the summer,
to prevent their suffering by the simoon." " O dura
inessorum ilia," exclaims Horace {Epod., iii.), as he re-

cords his detestation of the popular esculedt, to smell of

which was accounted a sign of vulgarity {cf. Shakespeare,

Coriol., iv. 6, and Meas. for Ifeas., iii. 2). In England
garlic is seldom used except as a seasoning, but in the

southern countries of Europe it is a common ingredient in

10—6

dishes, and is largely consumed by the agricultural popu-;

lation. Garlic was placed by the ancient Greeks on the piles

of stones at cross-roads, as a supper for Hecate (Theophras-

tus, Characters, AcicriSai/ioi'i'as) ; and according to Pliny

garlic and onions were invocated as deities by the Egyptians
at the taking of oaths. The inhabitants of Pelusium in

Lower Egypt, who Worshijiped the onion, are said to have

held both it and garlic in aversion as food. Garlic possesses

stimulant and stomachic properties, and was of old, as still

sometimes now, employed as a medicinal remedy. Pliny

(if. H., XX. 23) gives an exceedingly long list of complaints

in which it was considered beneficial. Dr Sydenham valued

it as an application in confluent smallpo.x, and, says Cullen

(Mat. Med., ii. p. 174, 1789), found some dropsies cured

by it alone. The volatile oil has proved efficacious in in-

digestion, and in some stages of bronchitis, especially in the

acute form of the disease in infants, also in chronic colds,

and as a rubefacient and nervine tonic ; and poultices of the

pounded pulp are recommended for the convulsions and
suffocative catarrh of infants (Wood, Treat, on Therapeutics,

p. 451, 1874). With lemon-juice garlic has also been re-

sorted to for the cure of diphtheria (Brit, and For. Med.-

Chir. liev., 1860, L p. 281). The wUd " Crow Garlic" and
" Field Garlic" of Britain are the Linnean species Allium
vineale and A. oleraceum respectively.

See Pliillips, Hist, of Culinary Vccjeltthhs, vol. ii. ; Pereira,

Materia Medica, vol. ii. pt. i.; M'lntosh The Book of the O^rden,
vol. ii., 1S55, p. 29.

GAP.NET (German, Granat; French, Grenat), a mineral

the name of which is derived from the Latin granatum, tha

pomegranate, or, as Lydgate calls it, "garnet appille" (seo

Halliwell, Diet., i. p. 392), on account of the resemblance of

its granular varieties to the seeds of that fruit. Several

sorts of garnets, with other stones, seem to have been in-

cluded under the terms avOpai and carhunculus, employed by
Theophrastus and Pliny. Garnet occurs in crystals, mostly

dodecahedral or trapezohedral, very rarely octahedral,^ of

the isometric, regular, or cubical system, also in pebbles and
grains (as in alluvial deposits), and massive, with a graifular

or coarse lamellar structure. It varies in diaphaneity from

transparent to nearly opaque ; is red, red-brown, or black

in colour, less frequently white, yellow, pinb, or green

;

has a vitreous to resinous lustre, a white streak, dodeca-

hedral' cleavage, hardness of C'5 to 7-5, specific gravity of

3'15 to 4'30,- andan uneven sub-conchoidal fracture; SBi

is brittle and sometimes friable, or, in the compact crypto-

crystalline varieties, tough. Before the blowpipe it gives a

brown, green, or black (often magnetic) glass, which hydro-

chloric acid decomposes, with the separation of gelatinous

silica. Previous to melting, the mineral is but little afl'ected

by the acid. The least fusible forms are the lime-iron

garnets. It has been shown by Professor Church that,

although unafi'ected by exposure to a full red heat foi' a

quarter of an hour, iron garnet may by fusion have its

specific gravity lowered from 4-059 to 3-204. By almost

complete fusion a specimen of almandine garnet examined

by him had its specific gravity increased from 4-103 to

4-208. Long-continued ignition effected only a slight

increase in the density of various specimens of lime garnet

(see Jotmi. Chem. Soc, vol. xvii. p. 388). Garnets, which

through the isomorphism of their constituents are extremely

variable in chemical composition, are silicates of the general

formula R-'jE".. Si30,2, or 3R"0,R"203-3Si02, in which

Pi," = calcium, magnesium, iron, and manganese, and R'' =
aluminium, iron, and chromium. Occasionally rarer metals

See Max Bauer, " Ueber die selteneren Krystallfonnen des Gra.

n.at8," Zeitsckr. der deut. geolocf. Ges., Bd. xxvi.. 1874, pp. 119-37,

pi. i.

- On the specific gravity of several varieties of garnet, see Prof.

A. H. Church, Oeological Mag., new ser., vol. ii., 1875, p. 321.

X. — II
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are present
;

yttrium, for instance, lias been found in

garnets from Brevig, Norway. Three principal groups Love
been rccoguizod, called, according to their chief sesquioxido

basic components, alumina, iron, and clironio garnets, which
have the general formula IVjAlo-SijO,,, l^jFeo-Si^Oj,, and
U";jCr2.Si30]o, respectively. These are further classed, by
the predominance of one or other of their contained pro-

toxides, into numerous subordinate groups, as lime-alumina

garnet, CajAlo.SijOj,, e.g., grossularite, topazolite, and

cssonite ; magnesia-alumina garnet, comprising pyrope, the

typical specimens of which contain a small percentage of

chromium ; iron-alumina garnet, e.g., almandite, common
garnet in part, and allochroite ; manganese-alumina garnet,

as spessartite and rpmanzovite ; lime-iron garnet, which
includes audradite, liielanite, or black garnet, which may
be titaniferous, as, at Frascdti, and pyrcneite, aplome,

and common garnet in part ; lime-magnesia-iron garnet

(CaX[g)jFe2.Si30,.,, or bredbergite; and limn-chrome garnet,

or ouvarovito. Colophonitc, a j'cllow-brown to honey-yel-

low or almost [litch-black nuDeral, v/ith a resinous lustre,

commonly considered to bo a lirae-iron garnet, according

to Wichmann and Des-Cloiseaux must bo regarded as for

the most part granular vesuvian.

Garnet is a wiJc-spre.id niiueral, and is found in micaceous,
t.%Ioosc, cliloritic, and hornbleudiu schists, aud in syt'nitic gneiss,

syenite, f!;i'anite, dolomite, and erybtallino limestone ; sometimes as

pyrope, in aerpentiiio ; also in lelspar-poipliyry, aud in volcanic

rocks. lu Cornwall it is met with cluclly in greonstono, or iu

close proximity tbcreto. It is an essential ingredient of tlio rock
eklogito. Grossularite, a greenish to gioy-gieeu garnet, is found
at Kezbanya iu Hungary, aud the Wilui river, Siberia ; topazolite

anil essonite at Mussa, Piedmont, the latter also iu Ceylon, Pied-
mont, and Elba; pyropo iu Bohemia, and at Zublitz iu Saxony;
and .almandite in Ceylon, Pegu, Bra^iil, aud Grceuland. Spessartite

is obtained at Haddaiu, Ct., and elsewhere ; melauite in Vesuvian
and other lavas ; aplouio at lircitenbruuu and Sehwarzeubcrg iu
Saxony; the line green garnet ouvarovite chielly at Saranovskaja,
14 versts from Eisseisk iu the Urals, and at New Idria in California

;

and white garnet in the Urals. Numerous other localities for

garnet might be mentioned. Precious garnet, almandite or alman-
dine (so termed, it is said, from being cut at Alabanda in Caiia,

whence the ajipellatiou alahamlicns employed by Pliuy), essonite

or cinnamon-stone, gi-ossularilc, grossularia, or gooseberry stone,

and p>Tope or Bohcndan garnet are the varieties of the mineral
employed as gems. They are shaped by means of garnet powder
or emery on a copjier wheel, and polished on lead with tripoli.

Carbuncles are almadine garnets cut en cahockon ; when of largo

fiize, and free from black spots, they may bo worth .as much as £'io

apiece. The deep red or precious garnet often has a density close

to tliat of the ruby, for which stone it has been sold. Tlie Syriaiu

or Pegu garnets, possibly the amethi/sihonUcs of Pliny {A'at. J/ hi.,

xxxvii. 25), commonly designated amethystine or oriental garnets,

vary iu colour h*om a deep red to a violet-purple, and may occur 3
inches in diameter. They are usually cut with four large and
four small facets, ami may letch very high prices, a single speci-

men, of a fiery-red hue, measuring 1 inch by ,'5 inch, having beeu
sold for £40, and another, of octagonal form, for £140. Pyrope is a

dark Iiyaeiuth-red to blootl-red gem, much esteemed in Austria,
Transylvania, ami Turkey. Viewed by transmitted light it appeai-g of
aycUowdsli-red tint, more especiaily at the edges. Kssonite, yellow
to hyacinth-red in colour, is a softer and more fusible garnet than -

the otlier kinds used in jewellery. It is couunouly culled hyaciutll,

.and h.as frequently been mistaken, as also sold, for true hyacinth or
jacinth, whioh is a zirconium silicate, and may be distinguished by
its density of 4'05-47B, that of essonite being .about 3'60-3-60.

Tlie garnet was nuich used as a jewel in ancient times. Antique
-intaglipa on garnet are recognized by their usually fragmentary
condition, duo to their brittleness, aud by a softness of colour, im-
I>arted to them by time, which defies imitation by even the ablest
artists (Oastellani) The bust of Hadrian in the Odesealclii nniseum,
tho Veims ConetrLx in the cabinet of Abbe PuUini at Turin, and
tho representation of Siria.s on the celebrated Marlborough stone,
arc au'.ong tho finer examples of engraving in garnet. Garnet,
where abundant, has been used iu the smeltnig of iron ores. For
fiolisliiug purposes it is sometimes substituted for emery. The
argo dnll-coloiired " carbunculus of India," according to Pliny

(I.e.), used to bo hollowed out into vessels that would hold as much
as a pint. Garnet has been obtained as a furnace-product, and
othorwiso artificially. What is known 03 " white garuot " is the
mincrftl loucite.

Soa Bischof, Chemical Ocology, vol. ii. chap, xxxiii.. and vol.

iii. p. 348 ; C. E. Kluge, HJl: <!. Bkhlniil'iln'le. I-eipsie, 1800
;

Emanuel, Diamonds mtil Precious Slonr^, 3d cd., 18C7; A. Sehr.iuf,

I!db. d. JCilclaci-HkinKlc. Vi^nnil, 1869; A. Castelluni, CVwis, 1871;
J. D. Dunn, A S^-itrui nf Mliiprnloijij, fith cd. , jq*. 205-7'-, New
York, 1S74 ; C. F. Kaniaann, JCicincittc dir Miin-i-tilmjir^ 10th eJ., Uy
Dr F. Zirkel, pp. 632-5, Lcipsic, 1877. On so-called g.ijuets from
the river Bobrowska, Urals, sec Church, Mineraiotj. Mtifj. ii., 1379,

191. (i'. H. B.)

GAIINIER, Oekm.un (17D4-1821), an able writer on
political economy, was born at Auxcrre, on 8th November
1754. Ho was educated for the law, and obtained when
young tho office of jtrucureur nt Chatelet. He acted for

simie time as secretary to Mme. Adelaide, aunt of Loni.-i

XVI., and by his fine picsencc and manners acquired con-

siderable reputation and power at court. On the calling of

the states-general he was named as deputy for Chatelet, and
in ITflO he appears to have been a member of the mon-
archical club in Paris. After 1792 he withdrew to the

P.ays de Yaud, and did not return till 1795. In public life,

however, he seems to have been singularly fortunate. In

1797 he was on the list of candidates fur tho Directory ; in

1800 ho was prefect of Seine ct Oisc ; in 180i he was made
senator; and from 1809 to 1811 he acted as president of

the senate. After tho restoration he obtained a peerage, and

on the return of Louis XVIII., after the Hundred Daj's, ho

became minister of state aud member of privy counciL lie

died at Paris, 4th October 1821. Garniet was .somewhat

advanced in years before he began to take any "interest in

political economy ; his previous efforts in literature had been

of an altogether different kind. At court ho was, wdien

young, noted for his facile power of verse-wfiting, and he

translated Mrs EadclilTe and JIrs Montague."
Garnicr is best knowu by his admirable translation, with notes

and introduction, of Smith's JVcnUhof Kuticnia (1st ed 1805, 2d eil.

1S22), atul by his l/iaioii-e de la ^[uiinnie (2 vols., 1S19), which
contidns much sound and well-arr.inged material. His Alrcgi dcs

Principcs dc Vicvn. Polit. (1790) is a very clear and instructive

manual. Of high value also is the Biscrijflioii qeot^raplt'ijicc, pJil*-

sique, ct poliiu^ue die dejiartc vlc7U dc Sci>ic-ct-Oisc {IS'l'I), drawn U]-

from his instructions. Other woiks are Z>e la Proiiricti (1792), and
Bistoirc d^s liaiiijucs d'£sconqitc (ISOG)

GAPiNIER, Marie Josei-u Fbanvois ^1839-1873),
usually called Francis Garuier, a French officer and explorer,

was born at St Etienne, July 25, 1839, aud perished by assas-

sination iu Tong-king, December 7, 1873. He entered tho

navy, and after voyaging in Brazilian waters and the Pacific

he obtained a post on the staflf of Admiral Charne;, who
from 18(30 to 1862 was campaigning in Cochin-China.

After some time spent in France ho returned to the East,

and in 1862 he was appointed inspector of the natives in

Cochin-China, aud entrusted with the administration of the

town of Cho-len or Sho-len. It was at Garnier's suggestion

that the Marquis de Chasseloup-Laubat determined to send

a mission through Laos to Tibet, but as he was not con-

sidered old enough to be put in command, the chief authority

was entrusted to Captain Doudart de Lagroe. In tho course

of the expedition—to quote the words of Sir Roderick
Murchison addressed to tho youthful traveller when, in

1870, he was presented with the Victoria Medal of the Royal
Geographical Society of London—from Cratieh in Cam-
bodia to Shanghai 5392 miles were traversed, and of these

3625 miles, chielly of country unknown to European
geography, were surveyed -with care, and the positions

fixed by astronomical observations, nearly the whole of

tho observations being taken by Gamier himself. Volun-

teering to lead a detachment to Talifu the capital of Sultan

Suleiman, the sovereign of the Mahometan rebels in Yunnan,
he successfully carried out the more than adventurom
enterprise. Wlien shortly afterwards Lagrde died, Oarnier

naturally assumed tho command of the expedition, and he

conducted It in safety to the Y'ang-tze-Kiang, and thus to

the Chinese coast. On his return to Frauce he was received

with enthusiasm. Ths prepavatiou of Lis narrative was
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interrupted by the Franco-German war, and during the siege

of Paria he served as principal staff officer to the admiral

in coinnianj of the eighth "sector." His experiences

during the siege were published anonymously in the feuil-

leton of Le Temjis, and appeared separately as Le Siege de

Paris,journal d'un officier de marine, 1871. Eeturning to

Cochin-China he found the political circumstances of tlie

country unfavourable to further exploration, and accordingly

he went to China, and in 1873 followed the upper course

ol' the Yang-tze-Kianj^ to the waterfalls. He was next com-

missioned by Admiral Dupre, governor of Cochin-China, to

Tong-king to found a French protectorate or a new colony.

On November 20, 1873, he took Hanoi, the capital of

Tong-king, and on December 7 th lie was slain.

The narrative of llie princiiial exiicdilion appeared in 1873, as

Voyafjc (Vcxplorutiim cnlndo-Clunc cjfatiic jicndniU Irs auiUcs 18G6,

1867, ct 18Q3, puhlli sous la dirzdioii dc M. Francis Gamier, avcc

le concoars dc J/. Vdaportc ct dc MM. JouhcrL ct Thorcl, 2 vols.

An account of the Yang-tzc-Kiang from Oarnipr';* pen is given in

the Bulletin de la Sue. dc Otog., 1874. His Chrohiqtie rot/alc da
Cainbculjc was repriuted from tlio Jitunud Asiaiiquc ui 1872. Sec
Ouaii lligliways, 1874, tor a memoir by C'olofiul Vuli-.

GAROFALO, Be.vvenuio. See Tisio.

GAllONNE, the ancient Garummi, a river of southern

France, which rises in the Spanish Pyrenees not far from

the massif of JIaladctta, Hows through the fine gorge called

the Val d'Aran, partly loses itself under the calcareous rocks

that form the gulf of Cl^des^ enters France near the Pont

du Pioi, and proceeds in a general north-west direction till

it falls into the Biy of Biscay. Rafts can be sent down the

river from the Spauisli frontier ; boats can pass with the

stream from the confluence of the Salat to Toulouse ; from

Toulouse downwards regular navigation with boats can be

maintained ; and seafaring vessels can sail up as far as

Castets, 32 miles above Piordeaux. At Dec d'Ambcs, near

tlie confluence of the Dordogne, the river widens out to a

breadth of from 2 to 4 miles, and takes tlie name of the

Gironde. Tliis estuary presents an almost uninterrupted

succession of islands and banks, which divide it into two

nearly equal branches, and render the navigation somewhat
difficult. At the mouth stands the famous tower of

Cordouan, which dates from 1 584—1 G 10, and ranks

as one of the finest lighthouses on the coast of France.

The current at Toulouse, when the water is at its lowest,

smounts to 1271 cubic feet per second, but in the

ordinary state of tho river it is 5297 cubic feet. During

ordinary flood it rises about 25 feet ; but in exceptional

cases, as in 1S53 and 185G, this increases to 28 or even

30 feet, and as the banks of the river are low the inunda-

tions are very extensive. The principal affluents on the

right are the Salat, the Ariege, the Tarn, the Lot, the Dropt,

and the Dordogne ; and on the left the Neste, the Bouge,

the Save, the Giniond, the Gers, tho Baise, and the Ciroii.

CVRONNE, H.vuTE-, or Uppeu G.\.noNXE, is one of tiro

frontier departments in the south of France, being con-

tinuous with Spain along the line of the Pyrenees. To the

M. lies the department of Tarn-et-Garonne, to the E. are

those of Tarn, Aude, and AricSge, and to the W. those of

Gers and Hautes-Pyriinoes. The form of the department

is very irregular. Its greatest length is 99 miles from

N.E. to S.W., and its greatest breadth about 56 miles

;

but its area only amounts to 629,000 hectares, or 2428
English square miles. The northern portion is a fertile but

mountainous stretch of country, with continual interchange

of hill and valley nowhere thrown into striking relief

;

while towards tho south the land rises gradually to the

Pyrenees, which there attain a height of upwards of

11,000 feet All the streams by which the department is

watered—the Neste, the Salat, the Lers, the Logue, the

Touche, <tc.—belong to the system of the river from which
it takes its name. Except in the mountainous region the

climate h mild, the mean annual temperature being rather
higher than that of Paris. The rainfall, which aver-

ages 23 inches at Toulouse and 26 at St Gaudens, is

distributed over 1 25 days. The winds are often violent.

Thick forests of oak, fir, and pine exist in the mountaioa,

and furnish timber for shipbuilding. The arable land

(360,241 hectares, or 890,207 acres) is well adapted for the

cultivation of wheat, maize, and other grain crops ; and
the produce of cereals is generally much more than it

required for the local consumption. Oats, buckwheat,

barley, flax, colza, and potatoes are all grown ; fruit is

plentifal, and about 54,000 hectares, or 133,441 acres, are

occupied by vineyards, though the wine is only of medium
quality. As pasture land is abundant, a good deal of atten-

tion is given to the rearing of cattle and sheep ; and owing
to the mountainous character of the southern region asses and
mules are favourite beasts of burden, and may be estimated

at 24,000 in number. Iron, lead, copper, and coal are among
the mineral productions, as well as marble, both white and
variegated, granite, freestone, lime, and slate. The manu-
factures are various though not individually extensive, and
include iron and copper utensils, earthenware, woollen,

cotton, and linen goods, leather, paper, watches, mathe-

matical instruments, ic. Railway communication is fur-

nished by the line from Bordeaux to Cette which passes by
Toulouse, and there sends off branch lines leading to Albi,

Auch, FoLx, St Giron, and Bagneres de Luchon. The Canal

dn Midi traverses the department for 32 miles. There are

four arroudissements—Toulou.se, Villefranche, Muret, and
St Gaudens, subdivided into 39 cantons and 585 com-

munes. The chief town, Toulouse, contained 120,208
inhabitants in 1875; but there is no other town of even

5000 in the department, the largest being St Gaudens

with 4087. The population of Haute-Garonne in 1801

was 405,574, including the arrondissement of Castel-

sarrasin with 60,545 inhabitants, which was detached in

1806 ; in 1851 it was 481,610, and in 1875, 477,730.

GAIUIICK, D.vviD (1716-1799), the greatest actor of his

age, and the most successful of English theatrical managers,

was descended from a good French Protestant family of Bor-

deaux which had settled in England on the revocation of the

edict of Nautes. His father. Captain Peter Garrick, was on

a recruiting expedition when his celebrated son was born at

Hereford on February 19, 1716-17. The captain usually

resided at Lichfield on half pay, but, in order to benefit his

large family, he accepted an offer to proceed on service to

Gibraltar, in place of a brother ofincer who was desirous of

returning to England. This kept him many years absent

from home, and the letters written to him by " little Davy,"

acquainting him with the doings at Lichfield, are highly

interesting memorials of the future Roscius. In his nine-

teenth year, after receiving a good education at the grammar

school of Lichfield, David was sent to the establishment at

Edial, opened in June or July 1736 by Samuel Johnson,

his senior by seven years. The Edial academy was shut in

about six months, and on the 2d of March 1736-7 master

and pupil, Johnson and Garrick, left Lichfield for London,

the one to commence the study of the law, and the other to

try his tragedy of Irene—Johnson, as he afterwards said,

"with twopence halfpenny in his pocket," and Garrick

" with three-halfpence in his." Seven days afterwards,

however, Garrick was entered of Lincoln's Inn, but after

remaining for a few months in London, he resided for

some time with Mr Colson, a distinguished teacher at

Rochester (afterwards Lucasian professor at Cambridge).

Captain Garrick, who had returned from Gibraltar,

died about a month after his eon's arrival in London.

Soon afterwards a rich uncle, a wine merchant at Lisbon,

in his will left David a sum of £1000, and he and his

brother entered into partnership as wine merchants in
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Londou and Lichfield. The concern was not prosperous

—

though Foote's assertion that he had known Garrick with

three quarts of vinegar in the cellar calling himself a wine

merchant need not be taken literally—and before the end
of 1741 he had spent nearly half of his £1000. His
passion for the stage completely engrossed him ; lie tried

his hand both at dramatic criticism and at dramatic

authorship, and made his first appearance on the stage

late in 1740-1, incoijnito, as harlequin at Goodman's Fields,

where Woodward, being ill, allowed him to take his pkce
daring a few scenes. When the manager of the same
theatre, GiflTard, took a party of players to Ipswich, Garrick

accompanied them, and there made his first essay as an

actor under the name of I^yddal, in the part of the black

Aboan (in Southerne's Oroonoho). His success on the pro-

vincial boards determined his future career. On the 19tli

of October 1741 he made his appearance at Goodman's
Fields in t)ie character of Richard III., and gained the most
enthusiastic applause. His staid and sedate brother, and
his sisters at Lichfield, were scandalized at this derogation

from the provincial dignity of the family ; and Garrick,

greatly distressed at the shoci they had received by the

intelligence (which, however, he expected), hastened to give

up his interest in the wine company. Each night added to

his popularity on the stage. He was received by the best

company in town. WhUe his Richard was still calling forth

general admiration, he won new applause in Lear and Pierre,

as well as in several comic characters (including that of

Bayes). Glover (" Leonidas") attended every performance
;

Lyttelton, Pitt, and several other members of parliament

had shown him the greatest civility. From December 2d
he appeared in his own name. Pope went to see him thrice

daring his first performances, and pronounced that " that

young man never had his equal as an actor, and he will

never have a rival." Before ne.xt spring he bad supped with
" tho great ^Ir Murray, counsellor," and hoped to do so with

Mr Pope through Murray's introduction, while he was dining

with Halifax, Sandwich, and Chesterfield. " There are a

dozen dukes of a night at Goodman's Fields," writes Horace
Walpole. The Lyhxg Valet being at this time brought out

with success, the honours of dramatic author were added
to those of the stage. His fortune was now made, and
while the managers of Covent Garden and Drury Lane
resorted to the law to make Giffard close his little theatre,

Garrick was engaged by Fleetwood for Drury Lane for the

season of 1742. In the meantime, having very advantage-

ous terms offered him for performing in Dublin during part

of the summer, he went over to that city, where he found
the same homage paid to his merit which he had received

from his own countrymen. From September 1742 to

April 1745 he continued at Drury Lane, after which he
again went over to Ireland, and remained there the whole
season, as joint-manager with Sheridan, in the direction and
profits of the theatre-royal in Smock Alley. From Dublin
he returned to England, and fulfilled a short engagement
in 1746-7 with Rich at Covent Garden. This was his last

series of performances as a hired actor ; for in the close of

that season Fleetwood's patent for the management of

Drury Lane expired, and Garrick, in conjunction with Lacy,

purchased the property of the theatre, together with the

renovation of the patent, and in the winter of 1747 opened
it with a strong company of actors, the prologue for tho

occasion being written by his old preceptor Johnson.
For a time, at least, " the grama's patrons " were content

with the higher entertainment furnished them ; in the end
Garrick had to "please" them, like most other managers,

by gratifying their love of show. Garrick was surrounded
by many players (/ eminence ; and Jio had tho art, as he
was told by Miss Clive, "of contradicting the proverb that

OBU cannot make bricks without straw, by doing what is

infinitely more difficult, making actors and actresses withov.t

genius." The naturalness of his own acting was its great

charm. As Churchill says in the Rosciad, which remains
tho chief literary monument of Garrick's pre-eminence

among his fellows, he who is " pleased with Nature, must
be pleased with thee." Booth, Quin, and the old tragedians

were remarkable for a style of stately declamation, sonorous,

and often graceful and impressive, but wanting the versa-

tility and rapid chauges of passion that, when exhibited by
Garrick, at once captivated the audience. " It seemed,"
said Ririhard Cumberland, "as if a whole century had
been stepped over in the passage of a single scene ; old

things were done away, and a new order at once brought
forward, bright and luminous, and clearly destined to dispel

the barbarisms of a tasteless age, too long superstitiously

devoted to the illusions of imposing declamation." Garrick's

French descent and his education may have contributed to-

give him the vivacity of manner and versatility of concep-

tion which distinguished him as an actor ; and nature liad

given him an eye, If not a stature, to command, and a
mimic power of wonderful. variety. The list of his charac-

ters in tragedy, comedy, and farce is large, and would be
extraordinary for a modern actor of high rank ; it includes

not less than seventeen Shakespearean parts. As a

manager, though he committed some grievous blunders, he
did good service to the theatre and signally advanced the

popularity of Shakespeare's plays, of which not less than

twenty-four were ;)roduced at Drury Lane under his man-
agement. Many of these were not pure Shakespeare ; but

not every generation has the same notions of the way in

which he is best honoured. He purified the stage of much
of its grossness, and introduced a relative correctness of

costume and decoration unknown before.

After, about the year 1745, escaping from the chains of

an unreturned jjassion for the beautiful but reckless actress

"Peg" Wofiington, Garrick had, inl749, married Made-
moiselle Violette (Eva Maria Veigal), a German lady who
had attracted the admiration of the court of Vienna as a

dancer, and was patronized in England by the countess of

Burlington. This lady Garrick called " the best of women
and wives," and he lived most happily with her in his villa

at Hampton (acquired by him in 1754, and adorned by the

famous Shakespeare temple), whither he was glad to escape

from his house in Southampton Street. Their miiou was
childless, and Mrs Garrick survived her husband, living in

great respect until 1822. Having sold the moiety of liis

theatre for ^^35,000, Garrick took leave of the stage by
playing a round of his favourite characters—Hamlet, Lear,

Richard, Lusignan, and Kitely, as the graver ; Archer, Abel

Drugger, Sir John Brute, Benedick, Leon, and Don Felix,

as those of a lighter cast. He ended the series v^ith

Don Felix (in The Wonder) on June 10, 1776. But he

was not long to enjoy his opulent and well-earned repose,

for he died in London on the 20th of January 1779. He
was buried in Westminister Abbey with imposing solemnities,

and amidst an unexampled concourse of people of all ranks.

Johnson, whose various and not always consistent criticism^

on Garrick are scattered through the pages of Boswell

spoke warmly of the elegance and sprightliness of his friend'>

conversation, as well as, of his liberality and kindness ol

heart ; and his death, which came upon him unexpectedly,
" eclipsed," Johnson said, " the gaiety of nations, and im-

poverished the public stock of harmless pleasure." But the

most accurate and discriminating character of Garrick.

slightly tinged with satire, is that drawn by Goldsmith is

his poem of Retaliation. As a literary man Garrick «uf

very happy "> his epigrams and slight occasional puems.

He had the good taste to recognize, and the spirit to make

public his recognition of, the excellence of Gray's Odes at a

time when they were> "ither ridiculed or neglected. His
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dramatic pieces {The Lying Valet, Lethe, The Guardian,
Miss ill her I'eens, Irish Widow, &c.), and his alterations

and adaptation of old plays, which together fill four volumes,
evinced liis knowledge of stage effect and his appreciation

of lively dialogue and action ; but he cannot be said to

have added one new or original character to the drama. He
was joint author with Colman of The Clandestitie Marriage,
in which he is said to have written his fanious part of

Lord Ogleby. The excellenC farce, High Life below Stairs,

appears to have been wrongly attributed to Garrick, and to

be by Towuley, a clergpuan. As a matter of course he
wrote many prologues and epilogues.

Garrick's coriespouilenrc (published,, with a sliort memoir by
Bnaden, in 2 vols. 4to), and the notices of him in the mcmoij-s o'f

Hannah More and Madame D' Ai blay, and above all in Boswell'a Life
of Johnson, bear testimony to his general worth, and to his many
fascinating qualities as a friend and comjianion. The earlier
biographies of G.arrick are by Arthur Murphy (2 vols. 1801) and
by the bookseller Tom Davies (2 vols., 4th eJ., 1S05J, the
latter a work of some merit, but occasionally inaccurate and con-
fused as to dates. Mr Percy Fitzgerald's Life (2 vols. 1S68) is
full and spirited. A charming essay on Garrick apjieared in the
Qiutrlerly Jievicw, July 186S. (R. CA. A. W. W.)

gaurison
WILLIAM LLOYD GARRISON, whose name

is inevitably identified with the struggles which
Il-iI up to the abolition of slavery in the United States,

was born in Newburyport, Mass., December 10th, ISOo.

Every surrounding of his youth contributed to the de-
velopment of sturdy and sterling qualities of character.
His birthplace had been the scene of heroic deeds,

and had echoed to the voices of religious martyrs. His
father was a sea-captain of great bravery and ability,

and his mother belonged to the persecuted sect of Bap-
tists, so that he took in the ideas of courage in personal
danger and hate of oppression almost with his earliest

food. It was a period so near the Revolutions in

America and France that love of liberty and patriot-

ism still moved the best minds to consideration of the
questions of the dav which were concerned in problems
of the government and rights of the people. It is not
strange, then, that with the Declaration of Independ-
ence ringing in his ears, with his heroic and ascetic

ancestry and his superior mental endowments, he
should see the injustice of slavery, and early array him-
self against such an institution, and be enabled to speak
with a voice of thunder in the cause of those in

bondage.
But, like many another leader, he had to come up

through the ranks. Long hours of the day, while rtill a
child in years and strength, he sat with great thoughts
indefinitely forming in his brain, but trying conscien-
tiously to learn the trade of shoe-maker, to which his

mother had apprenticed him. This was so distasteful

to him that he next tried cabinet making, and then the

art of printing, a trade that fascinated him at first, and
afterwards afforded him the means of supplying the
lack of college education. As he picked up the small
pieces of lead he learned to spell, to form sentences of
his own, and the power of words to convince and con-
vict. The papers on which he worked as a printer

contained many anonymous articles written in the

composing stick of William Lloyd Garrison. He had
his own views, even then, on all the political and eth-

ical questions of the day, and expressed them in articles

for his own paper, The Newburvport Herald, and for

various papers published in Boston. After mastering
the printer's trade he launched his little boat—" The
Fri'e Press"—in his native town; but, probably because
its tone was too high, it was not patronized, and the

ambitious young enthusiast had to abandon both his

paper and his town and seek a wider field in Boston
'vith "The National Philanthropist." This was the

first paper ever established to teach the evils of intem-
perance and preach the new gospel of total abstinence.

He was but Iwentv-tive vears of age at the time, and

the custom of serving wine en the table was followed

in the best bouses, so that he nuist have had, even so
voung, a finely developed taste for the martyrdom o(

espousing unpopular causes. That he was to be a rad-

ical in all the ideas he ever advanced was forecast in

the motto he chose for his paper—" Moderate cjrinking

is the down-hill road to drunkenness."
The political situation at this time, 1828, seemed to

young Mr. Garrison to demand the election of John
Qiiincv Adams as President, and, with the ardor

already cliaracteristic of him, he bent all his energies

to this purpose. Going to Bennington, Vt., he started

a camp.aign paper supporting Mr. Adams, but did not
neglect his " total abstinence " evangelizing, and found
room in his large heart and brain for still another idea;

no less a one than the emancipation of the slave. The
columns of the little "Journal of the Times," under
Garrison's editorship, and Benjamin Lundy's " Genius
of Universal Emancipation," published in Baltimore,

were the only mediums for the dissemination of these

ideas in the country. But the message sent out by
them was uncompromising, and caused no little discus-

sion among public men. Already it was whispered
around that this Garrison was an uncomfortable man to

have about, that he threatened to upset things, and
confused preconceived ideas.

It was inevitable that Garrison and Benjamin Lundy
should come together, and that an ideal partnership

should be formed. Mr. Lundy was a Quaker, simple-

minded, full of zeal and unseliish devotion, and with a.

serene conviction that he was following the guidance
of the Spirit. He travelled, lectured and edited his

little sheet, which appeared but once a month, and car-

ried the light of liberty into the very capitol and con-

fused and confounded the law-makers, who held slaves

in the verv seat of liberty. After the inauguration of

Adams, Mr. Garrison went to Baltimore, assumed the

editorship of " The Genius of Universal Emancipa-
tion," and immediately began to issue the paper weekly.

He also changed its tone, making it radical and aggress-

ive. He demanded immediate emancipation of all

slaves, and would accept no compromise. He preached

that if slaverv was wrong, it was tundamentally wrong,

and should be abolished at once. IMr. Lundy's teach-

ing looked to the gradual freeing of the slaves; he
believing that to be the only way to accomplish the

result to the injury of no one concerned. But Mr.
Garrison, from the first moment of conviction, had got

at the root of the matter: the system was wrong, and
the very laws of the Creator demanded that it should

be righted — not some other time, but now. So the

paper appeared expressing both the radical views of

Mr. Garrison and the conservative ones of Mr. Lundy,
each signing his own articles. Garrison's forcible ar-

guments and unqualified demands made an instant

impression, and created some alarm. Almost under

the windows of Mr. Garrison's office was the great

slave market of Baltimore, and his utterances in. the

paper struck blows directly on the auctioneer's block,

and were a menace to the commercial prosperity of

the city.

As an iinmediate result Mr. Garrison was exceed-

inglv unpopular, and was feared and hated at the same

time. The converts that had been made by
_
Mr.

Lundv's mild doctrine were timid, and were fright-

ened into withdrawal of their support of the paper by

the aggressive policv of this new agitator. Even the

most ardent and fa'ithful adherents of the abolition

idea were not ready to admit the feasibility of imiiie-

diate emancipation.'and considered Garrison's ultraism

the rankest nonsense and folly, believing he would de-

feat his own object bv his radical doctrines.

But that Mr. Garrison was right in his estimate of

the amount of public sentiment that slumbered, and

needed only to be awakened by his clarion voice was
amplv proven. Within a few" months anolition was

discussed from one end of the land to the other. This
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audacious man had to be stopped, and opportunity was
found in a libel suit instituted by Mr. Francis Todd, a

domestic slave trader, whom Garrison had denunciated.

He was found guilty, and, being unable to pay his fine,

was sent to iail abandoned by his half-hearted ad-

herents.

In the South exultation was open, and in the North
he was considered a fanatic. But during his imprison-

ment, and because of it, he gained the friendship of

John G. Whittier and other men who afterwards be-

came noted abolitionists. On his release from prison

the partnership between himself and Mr. Lundy was
dissolved by mutual consent, and with the warmest
admiration "on both sides that strengthened into a life-

long friendship. After a course of lectures throughout
northern cities, in all of which he was coldly received

except by the free colored people and a few individuals,

mostly Qiiakers, he decided to begin the publication

of a new paper, to be called '*The Liberator," in Bos-

ton. This threatened the cotton traffic, and arrayed

the commercial interests and consequently the press,

and, in most instances, the pulpit against him.

That The Liberator was feared by the slave holder

is proved by the eflbrts made to suppress it. In
Georgetown, D. C, it was made a penal oflense to re-

ceive a copy of the seditious paper from the post-of-

fice, and vigilance committees were formed in various

localities to detect and prosecute people who distrib-

uted it. In the North public sentiment was apathetic,

though the converts made were men who were capable
of carrying on the crusade in case Garrison's voice

were hushed.

In 1831 Mr. Garrison was instrumental in forming the New
England Anti-f-lavery Society, composed of twelve members.
After an unsuecL'ssful nttempt to establish a coUt^ge f<»r coloted
people m ISew Haven, Conn , Air. Garrison, in the spring of_lH33,

went to Engluud to secure the co-operation of En^li^h abolition-

ists, uf whk'h AVilb&rforce was tlie mo.st distinguished lucmber.
W'hen ho returned heorgauized theNationalAnti-sIavery Society,
the movement having grown sufficiently strong to warrant such
a proceeding. This society convened in Pbiladelphia in De-
cember, 1833, and bad delegates from eleven different States.
John G.AThittier, Garrison iind thellev. SiimuelJ. May were the
most distingui::;hed men present, or rather the ones who after-

wards became so. A constitution dratted by Garrison was adopted
by unanimous vote und signed by all the delegates, sixty-two in

number. It was a document filled with strong conviction and
high andd-'finite purpose lully stated, and wjis one calculated to

miikeall thoughtful people consider the subjectwithout prejudic'.;;

yet such was the violi-nce of opposition to the abolition movement
that it was received with abuse and ridicule. But the next yenr,
1834, was made memorable by the freeing of 800,000 slaves in the
British West Indies. The Araeriean press and pulpit predicted
the direst lestilts from this proceeding, but the joy of the aboli-

tionists was nnbounded >vhen the great event was acconipli^hed
without l)loodshed, and nearly a million bbieks made the equals in

rights with white men. Necessarily this occurrence brought new
recruits to the ranks of the anti-slavery party, notably from
among (he students of Lace University, of Cincinnati, of which
Dr. Lymun IJ'-ecber was the hend. But the eminent preacher, al-

though proetically converted to abolition, failed to sustain his
pupils in their open espousal of such an unpopular cause.
The history of William Lloyd Garrison is the history -of the

Struggle to free the slaves, and from the timo he published "The
(icnius of T'nivcrsal Emanoipatiun " until the Emancipation Pro-
clamation was siiincd, the events of his life followed the progress
of public Fentiment and were inextrieably bound up in it.

With 1835 began the pro-slavery niubs. In the t:nme year the
Southern p^e^s grew nggressive and threiitcning. The lives of
AboUtioiii^is were in danger, and Garri-;onw;is attacked in Bt)s-

ton. and wit8 confined in prison overnight to save iiim from the
violence of a "respectable mob." This event and the outrages
that followed culminating in the Alton tragedy, made many
powerful friends for the Abnlitioniwts.
"The divi-ion in the American Anti-slavery Pociety was occa-

sioned by the appointment of a woman on the business committee.
This was Id by Mr. Lewis Tnppan. Its effect was to erippic the
society by having the forces divided. Tho iiress, too, took advan-
tage of it to heap oblcKjuy un the head of Mr. (Jarrison. The
worst effect on Mr. Garrison personally was tho alienation from
him of men with whom he had worki d for years in harmony, par-
ticulatlv Mr. Arthur Tappiin, who had secured his release from
prison in Baltimore. Another friend, Mr. Kogers. editor of the
*' Herald of Freedom," fellaway from him abnuttho stime timo
for a p'-rsonal difffrence; but these trouldes und oljstaclcs only
drove him on more relentlessly, for abolition had clarified his
soul for tho one purpoho for which ho existed. He refused to
aiEIiatowith tho Liberty party, a political body which grew out
of the discussions that were current. His p(dicv was non-resist-
ance and aimed at converting tho great body of existing parties
An a moral ground. Ho fought strenuously against tho Anti-

slavery Society's using their growing strength for political pre-
ferment. For this also he alienated many who were at one with
him on every otherpoint. It seemed as if he were almost as much
alone as in the beginning, and was destined to remain to the end
the single voice lifted up against the individual sin of owning
slaves, untrammeled by any other consideration. It was by the
moral sentiment ot the country that he hoped to eliminate
slavery, and to this idea, he and the small band who clung to him
remained faithful throughout the conflicting agitations which
followed. They allied themselves to no political party, yetout of
them grew fir.^t the Libert^' party, then the Free soil and lastly
tho Republican, whieliabsorbed all these ideas into a triumphant
culmination of the common cause. Garrison and those « ho re-
mained with him in this moral agitation were always at the head
and front—the color bearers of the movement, and the target for
scorn and vituperation. But moral sentiment was growing rap-
idly.

In iS44 Garrison took a stride forward in attacking the Consti-
tution of the United States for its authorizing the slave traffic.
This created great consternation at the time, but the Xorth was
growing accustomed to bombardments of all sorts from Garrison,
directed against the institution of slaver>', and was being gradu-
ally prepared for tho struggle of 'HI.

The secession of the Southern States and formation of the Con-
federacy changed his views on the subject of freedom by violence.
He saw that the puri>oso of disunion was the perpetuity of slavery,
and that only by war could such a calamity be averted. To him
and his teachings is due the fact that the North realized this and
that the moral sentiment was ready, in the emergency, to rise and
meet the occasion.
With the agitations of the fifties, which culminated in the Civil

War, Mr, GaVrison had but little actively to do. His voice had
ever been lifted against violence, and he preached at thein(Ii\idual
sinner, awakening approval of tile system at a time when the war
with Mexico, the admission of California, tlie free-soil movement
in Kansas and the operations of the Fugitive Slave law were stir-

ring animosities to the point of bloodshed. Tho moral sentiment
had be n roused to resistance against the encroachments of slave
territory. He saw the effects of "Uncle Tom's Cabin" and the
Dred Scott Hecifion, and John Brown's Raid; th? compromises to
avert war and one year befoie the beginning of the struggle, saw
Abraham Lincoln inaugurnted by a party pledt'cd to protect the
owners of slaves in the rights of property. But he never deviated
one iota fiomhis precepts and practices. He was still hoping for
the extermination of slavery by creating such a moral sentiment
that it could not exist longer.
After the war began by the nttack on Fort Sumter, he changed

his views and saw that bloodshed had been forced by the South
and urged the North to fight, though he himself never took up
arms. Hecould not do s-j consistently, and forever deplored the
necessity for our terrible iniernecine strife.

William Lloyd Garrison seemed to have been born
for a public life. His work for the good of mankind
overshadows his private character. But that he ful-

filled his domestic duties with equal faithfiilness is well
known. In his early manhood he married Miss Helen
Benson, daughter of George Benson, of Brooklyn,
Connecticut. She was a noble woman and sacrificed

ease and comfort to help her husband in a cause with
which she thoroughly sympathized. He lived in

Boston until 1S64. and then removed to a inore retired

life in Roxburv, Massachusetts. Atler a stormy life he
enjoyed the fruits of peace with his wife and children,

surrounded by loving friends and solaced for all his

hardships by "the approval of a nation which delighted

to honor him.
,

There were seven children in this household, five

reaching maturity. The eldest was named George
Thompson, in honor of the great English emancipator,
who was mobbed with Mr. Garrison while trying to

lecture in Boston on the unpopular cause. The charge
that Mr. Garrison was an infidel was never thought of
in his early years, but was brought out as a last resort

by the enemies of abolition, who sought to throw dis-

credit upon his teachings. He never made any dis-

tinct statement of his religious views. He had one
thing to do. wliich was so simple and direct, and so in

accord with divine' light, that he had no time for self-

analysis or for troubling about splitting the hairs of

creeds. He was condemned lor doing what every min-

ister in the North did during the war—pleading the

cause of the slaves, on the Sabbath day. In this he
affiliated more nearly witii the Qiiakers, with whom he
was closely associated during many years of hi^^ life,

than with other religionists. It is not to be denied that

as a body the Qiiakers at this time were far in advance
of the orthodox churches in the recognition of tlie sin

of slavery, and most of Mr. Garrison's active followers

were from this sect. It is not strange, then, that he
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came to be more and more closely allied to these peo-
ple in belief and practice, though he always contended
that it was not the word ol'God which was at fault, but
the preacher's interpretation of it. and that any sanction
of slavery came not from the Bible but from the Devil.

He had to come at last to the opinion that the churches
were falling away from their true position and he dared
not betray his own mission for a perverted church.
As he got farther from church organizations he claimed
that he grew nearer to God. lie felt in spite of all

church opposition that truth and justice would eventu-
ally triumph. Still his pure and lofty purpose did not
save him from the charge of infidelity and turther per-

secutions on that account. But in spite of this, his

teachings crept finally into the churches and influenced

the utterings from the pulpits. He thus spurred up the

lagging orthodoxy of the day and brought the
Christian churches into unity with the purposes of
God.
For his views on other questions Mr. Garrison be-

lieved in the freedom of speech and the press and in

the fearless inquiry into all ethical and intellectual

problems. He admitted that many men might be sin-

cere and right in their beliefs though diflering widely
from each other.- Necessarily manv new ideas found
welcome in liis heart and brain which were formulated
into a sort of eclectic creed of his own that embraced
even some of the tenets of spiritualistn. He was an
"infidel" because he refused to be labelled or claimed
by any denomination. Before his death an eminent
preacher said of him: ''It would be a serious charge
against Christianity to s,ty that it is so narrow as to

exclude such men as Mr. Garrison."
-•Vfter the close of the war Mr. Garrison was the re-

cipient of the greatest honors which could be bestowed
upon him. but perhaps the occasion of his visit to

Charleston, where he met the freedmen tor whom he
had labored so long, was the crowning joj' of his life.

"The Liberator" which had existed since 1831 was
discontinued in 18G5, having served its purpose and
having no further excuse for existence. He refused to

belong to any anti-slavery society after the war, saying
that slavery was ended, agit.ition was ended, and urged
that the energies of sympathizers should be turned to

the new questions that had sprung up—education, en-
franchisement and employment of the freedmen. In
the last number of "The Liberator" he published
the ratification of the Thirteenth Amendment forever
prohibiting slaver^'.

Mr. Garrison was never an orator in the rhetorical
sense of the term, but he was so much in earnest and
his words were so accurately chosen because of his in-

tegrity of character that he always impressed his

hearers as being an eloquent man. His writings have
a same, convincing quality. In person he inspired the
profoundest rfspect and admiration in those who met
him. even if they diftered radically from the views he
held. They always thought: "here is a man who is

terribly in earnest, whose intellect compels attention."

His benevolence was so large that all his life up to sixty

years of age had been spent in unremunerative toil, so
that at the close of the war for the Union, he was a poor
man. The sum of $30,000 was raised and presented to

him in 1868 as a testimonial of the v^lue of his services
to the cause of abolition, thus making him secure of a
modest competence in his old age. His heart was very
tender for the helpless, especially for children and ani-

mals, and his respect for women profound.
After the close of the war Mr. Garrison lived a quiet

life, going to England for his health in 1867, and to visit

two of his children who were in Paris. The attentions
of people of note were showered abundantly upon him.
.\ breakfast was given in his honor in St. James Hall
in London, at which the most distinguished men in

England were present.
The great emancipator died May 24, 1879, aged 74

years, at Roxbury, Massachusetts, surviving his wite
three years and leaving four children living. He was
buried in the cemetery at Forest Hills.

Of his writings a book of sonnets and other poems,
some of which were written while in prison in Balti-

more, appeared, and a volume of lectures and papers
on Emancipation was issued in 1852. Several histo-

ries of his life have been written, one by a life-long

friend and co-laborer and another by his children.

.\uTHoniTiEs.— IFm. Lloyd Garrison, Story of His
Life told by His Children; Me» of Our Day, by L.
P. Brockett; Garrison and the Anti-Slavery Move-
ment, by Oliver Johnson.

GARTER, Order of the. See KNionTHOOD.

GARTH, Sin Samuel (1G70!-1719), a physician and

poet of the age of Anne, was born of a good Yorkshire family,

in 1C70, it is said, but more probably at an earlier date.

He was a student of Peterhouse, Cambridge, where he

resided until he was received into the College of Physicians

in 1691. In 1696 he became a prominent supporter of the

new scheme of i:)roviding dispensaries for the relief of the

sick poor, as a protection against the greed of the apothe-

caries. This labour having exposed him to the animosity

of many of his own profession, and e.specially of the last-

named body, he published in 1699 a mock-heroic puem, Thi

Dispeiisari/, in sis cantos, which had an instant success,

passing through three editions within the year. Garth

became the leading physician of the AVhigs, as Radcliffe w.is

of the Tories. In 1714 he was knighted by George I.,

and he died on the IStli of January 1718-19. Garth wan

a wealthy man, leaving estates in Warwickshire, Oxford-

shire, and Buckinghamshire. He wrote little besides his

best-known work TJie Dispensaiy, and Claremoni, a moral

epistle in verse. In 1717 he edited a 'translation of

Ovid's Metamorphoses, himself supplying the fourteeuUi

and i^art of the fifteenth book. The subject of his mock-

heroic epic is treated in a cumbrous style ; and even in

his own day Garth was accused of flatness and poverty of

thought

GAS AND GAS-LIGHTING.
ALL artificial light is obtained as a result either of com-

bustion or of incandescence ; or it might be more
accurate to classify illuminating agents as those which emit
light as a result of chemical action, and those which glow,

from the presence of a large amount of heat, without thereby

giving rise to any chemical change. The materials whence
artificial light of the nature of flame has been derived are

principally bodies rich in carbon and hydrogen. AVax,

fats, and oils, on exposure to a certain amount o£ heat,

undergo destructive distillation, evolving inflammable
gases ; and it is really such gases that are consumed in

the burning of lamps and candles, the wicks bringing
small proportions of the substances into a sufficient heat.

Wood and coal also, when distilled, give off combustible

gases ; and ordinary gas-lighting only difTers from illumina-

tion by candles and lamps in the gaS being stored up and

consumed at a distance from the point where it is generated,

Inflammable gas is formed in great abundance within

the earth in connexion with carbonaceous deposits, such as

coal and petroleum ; and similar accumulations not unfre-

quently occur in connexion with deposits of rock-salt ; the

gases from any of these sources, escaping by means of fis-

sures or seams to the open air, may be collected and burned

in suitable arrangements.'^ Thus the " eternal fires " of

Baku, on the shores of the Caspian Sea, which have been

known as buruing from remote oges, are due to gaseous



88 GAS
hydrocarbons issuing^from and through petroleum deposits.

In the province of Szechuen in China, gas ia obtained from
beds of rock-salt at a depth of IDOO or IGOO feet: being
brought to the surface, it is conveyed in bamboo tubes and
used for lighting as well as for evaporating brine ; and it is

asserted that tlie Chinese used this naturally evolved gas as

an illuminant long before gas-lighting was introduced among
European nations. At a salt mine in the comitat of

Marmaro in Hungary, gas is obtained at a depth of about
1 20 feet, and is used for illuminating the works of the mine.
Again at Frodonia (New York State) a natural emission of

gas was discovered in a bituminous limestone, over the orifice

of which a gasholder has been erected, and thus about 1000
cubic feet of a gas composed of marsh gas and hydride of

ethyl has been made available for illumination. In the city

of Erie (Pa.) there are 13 ga.s-wells, each yielding from
10,000 to 30,000 feet per day, the gas escaping from one
of them at a pressure of 200 lb per square inch. At
Bloomfield, Ontario co., New York, there is a spring which
yields daily no less* than 800,000 feet of gas of an illumin-

ating-power equail to 14J candles. The city of East
Liverpool (Ohio) is entirely illuminated, and to a large

extent heated, by gas-wells which exist in and around the
towiL The light is of extraordinary brilliancy, and is so

abundant and free that the street lamps are never extin-

guished, and much of the manufacturing steam-power of the
town, which embraces 22 potteries, giving employment to

2000 hands, is derived from the gas. The first " well," 450
feet deep, was opened in 1859, and up to the present year

(1879) neither it nor any of those tapped at later dates
show any sign of failing. In,many other parts of America
similar gas-wells exist ; and several such natural jets of gas
have been observed in England.

By general consent the merit of the discovery and appli-

cation of artificial gas belongs to Great Britain, and the
name most honourably connected w^th the beginning and
early stages of gas-lighting is that of a Scotchman—Robert
Murdoch. But previous to Murdoch's time there occur
numerous suggestive observations and experiments as to

inflammable air and its sources. In the Philosophical

Transactions of the Royal Society for 1607 the existence

of a "burning spring" in the coal district of Wigan is

noticed by Thomas Shirley, who traced, its origin to the

underlying coal. In the same Tramaclions for 1739 is

printed a letter addressed to the Hon. Robert Boyle, who
died in 1G91, in which the Rev. John Clayton details a
series of experiments he made in distilling coal in a retort,

showing, not only that he had observed the inflammable
gases evolved, but that he collected and stored them for

some time in bladders. In Dr Stephen Hales's work on
\Vegetable Staticks, published in 1726, moref precise state-

ments are made as to the distillation of coal, he having
obtained from 158 grains of Newcastle coal 180 inches of

inflammable air. In 1787 Lord Dundonald, in working a

patented process for obtaining coal-tar, experimented with
the gas evolved in the process, and occasionally used it for

ilighting up the hall of Culross Abbey. None of these

observations, however, led to distinct practical results; and
it was not tUl the year 1792 that WiUiam Murdoch, then

residing at Redruth in Cornwall, began the investigations

into the properties of gases given oS' by various substances

which eventuated in the establishment of coal-gas as an
illuminating agent. In 1 797 he publicly showed the system

he had matured, and in 1798, being then employed in the

famous Soho (Birmingham) workshop of Boulton <& Watt, he
fltted up an apparatus for the manufacture of gas in that

establishment, with which it was partly lighted. Thereafter

the apparatus was extended, and the gas manufactured by
it was introduced to other neighbouring -workshops and
factories. Among others who helped .most materially to

develop the infant art iu England were Dr Henry of
Manchester, and Mr Clegg, who, succeeding Mr Murddbh
at Boulton k Watt's, introduced many improvements in
gas manufacture, and ultimately became the moat skilful
and famous gas engineer in the United Kingdom.

In 1801 M. Lebon introduced gas distilled from wood
into his own house in Paris, and the success of his experi-
ment attracted so much notice and comment as to give
rise to an impression that he is entitled to the credit of the
invention. Lebon's experiment came under the notice of
Mr F. A. Winsor, who took up tlie subject with a zeal and
unwearying patience which led to a recognition of the
advantages of the system, and the breaking down of the
powerful prejudice which existed in England against the
innovation. In 1803, through Winsor''3 efi'orts, the
Lyceum Theatre was lighted with gas ; but it was nr

'

till 1810 that he succeeded in forming a public company
for manufacturing gas, and in obtaining en Act of Par-
liament for the Gas-Light and Coke Company. Iu 1813
Westminster Bridge was first lighted with gas, and iu

the following year the streets of Westminster were thus
illuminated, and in 1816 gas became common in London.
So rapid was the progress of this new mode of illumination

that in the course of a few years after its introduction it

was adopted by all the principal towns in the kingdom, for

lighting streets as well as shops and public edifices. In
private houses it found its way more slowly, partly from an
apprehension of danger attending its use, and partly from
the annoyance which was experienced in many cases

through the careless and imperfect manner in which the

service-pipes were at first fitted up.

SouECEs OF Gas.

Artificial gas ia now distilled from a variety of substances,

among which are coal, shale, lignite, petroleum, turf, wood,
resins, oils, and fats; and it is also prepared by carburetting

or impregnating with volatile hydrocarbons other non-

luminiferous gases. Of the very numerous systems of gas-

making which have been proposed since the early part of

the century, none can compete for general purposes with the

ordinary coal-gas process, when a supply of the raw material

can be obtained at a moderate expense.

Coal-Gas.—Coals, varying gi-eatly as they do in chemical

-constitution, differ also, as might be expected, as widely in

then- value and applicability for the manufacture of gas.

Taking the leading varieties of coal to be included under
anthracite, bituminous coal, and lignite or brown coal, we
find that it is the class bituminous coal alone that yields

varieties really serviceable for gas-making. . Anthracite may
be regarded as a natural coke from which the volatile con-

stituents have been already driven off, and the more

anthracitic any coal is, the less is it capable of yielding gas.

Lignite also is rarely used for distillation, owing to the large

proportion of oxygen and the amount of water in its com-

position. Of the bituminous coals again, it is orjy the

caking or pitch coals, and the caniiel or parrot coals, that

are in practice used in gas-works. . These also vary within

very wide limits in their gas-making value, not only from

the great difference among them in yield of gas, but alsoiip

the illuminating value of the gas they evolvfe. As a rule

the coals which yield the largest percentage produce

also the most highly illuminating qualities of gas. The

cannel coals, which are specially recognized as "gas-coal,"

are most abundantly developed ia Scotland and in Lanca-

shire, and the fact of the unequalled qualities of Scotch

cannel and of the allied substance, bituminous shale, for gas-

making, has had the ofiect of rendering illnmination by gas

much more general and satisfactory in Scotland than in any

other country. It ia only a very imperfect valuatioa of any
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gas-cual tliat can be made from chemical analysis, the really

satisfactory test being actual experiment. According to H.

iFleck, the coal most available for gasimaking should contain

to every 100 parts of carbon 6 parts of hydrogen, of which

j
4 parts are available for forming hydrocarbon compounds,

fit is desirable that coal used for distillation in gas retorts

should be as far as possible free from sulphur, that in the

case of coking coal the amount of ash should be small, and

,the proportion of oxygen should also be low, since that ele-

ment abstracts hydrogen to form injurious watery vapour.

The amount of ash present, however, in th<3 best forms of

Scotch cannel is large ; and consequently the resulting coke,

if the residue can be so called, is of comparatively little value.

Unless coal can be stored in sheds which protect it from the

weather, it ought to be used as soon as possible after being

raised, rain aud sunshine being detrimental to its gas-mak-

ing qualities. The following table exhibits the chemical

analysis and gas-yielding properties of a few of the principal

and typical examples of coal for gas-making :

—

Composition of Coals used in Gas-Makinrj.

Variety of Coal.
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The average composition of the gas supplied to London

13, on the authority of the late Dr Letheby, thus stated :

—

2a

Hydi'ogeu
Liglit carburetted hydrogen,
t^ondcnsiblo kydrocarboDS...

Carbonic oxide

Carbonic acid

tqucous vapour
Ozygen
Nitrogen

Ordinary Ga3,
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The cylindrical form of retort a (fig. 2) was long in favour

on account of its great durability, but it is not so well fitted

forrapidde-
^^ ^ ^ ^,_^ ,

composition

of the coal

as the ellip-

tical b, or

the flat-bottomed or D-shaped retorts (/, which are now
principally in use. Retorts are also made of a rectangular

section with the corners rounded and the roof arched.

Elliptical retorts are varied into what are called ear-shaped

or kidney-shaped c, and it is not unusual to set retorts of

dilTerent forms in the same bench, for the convenience of

filling up the haunches of the arch which encloses them.

The length of single retorts varies from G to 9 feet, but they

are now in some cases made 19| feet in length and \2\
inches in internal diameter, these being charged from both
ends.

Every retort is furnished with a separate mouthpiece,
usually of cast iron, with a socket i (fig. 3) for receiving the

stand-pipe orascen-

Eion-pipe, and there

is a movable lid

attached to the

mouth, together

with an ear-box

cast on each side of

the retort for re-

ceiving the ears

which support the

lid. Fig. 3 shows

a form of mouth-
piece attached to

the retort a, and
also the method of ^'S- 3-

screwing the lid to the mouthpiece. That part of the lid

which comes in contact with the edge of the mouthpiece

has applied to it a lute of lime mortar and fire clay, and
when the lid is screwed up, a portion of this lute oozes out

round the edges and forms a gas-tight joint.

Except for small works, where the manufacture is inter-

mittent, and where, consequently, the retort heat has to be

got up frequently, iron retorts are now little used. Clay
retorts, which at present are in most general use, wear out

quickly ; they very frequently crack so seriously on the first

application of heat that they must be removed from the

bench before being used at all, and in scarcely any case

are they in action perfectly free from cracks. Numerous
attempts have been made to introduce retorts built of brick ;

but the difficulty of making and keeping the jomts air-

tight has proved a serious obstacle to their use. In the

Fio. 4.—HLslop s Erick Eetoit.

brick retort made of Glenboig Star fire-clay, according to
the plan ot Mr James Hislop, it is claimed that the
difficulty is surmounted, and that both the retort and its
setung present great advantage and economy. These
brick retorts (fig. 4) are Q-shaped, 9 feet long and with
diameter, of 22 and 13J inches, set four in an oven to one
unarche lurnace, as iu fig. 7. Each retort will, it is affirmed.

carbonize 500 tons cannel coal, or 2000 loius per oven of
four, without any repairs whatever. Decayed bricks may
be removed from these retorts and new ones inserted, and
when thoroughly repaired they are again equal to new.
Thus the durability of each retort is so great that they are
calculated to cost about Jth of a penny per 1000 cubic
feet of gas generated, as against Id. in the case of moulded
retorts, and 7d. with iron retorts, for the same production
of gas. In the Hislop retort the arched bricks are made
plain, without groove or rebate joints—being thus stronger,
more readily put together, and also cheaper. Carbon does
not collect so rapidly on brick retorts as on those of clay,

the bricks being harder pressed and better burned. On
first lighting brick retorts, a charge of coke, breeze, and tar
mixed makes them perfectly gas-tight.

Betort Setting.—A furnace or bed of retorts is composed
of a group or setting, heated by a separate fire. The
furnace is lined with the most refractory fire-bricks, and
while the whole brickwork is made of such strength and
solidity as ensures the safety of the retorts, the iiiternal

construction is so planned that the heat has the utmost
possible amount of direct play on the retorts. The number
of retorts to one furnace varies from 1 to 15, froM 4 to

7 being the number most commonly adopted; and these ore
variously arranged to bring them.all as close to the fuma'ce
heat as practicable. In some retort-houses the furnaces are
built in two stages or stories, from the upper of whieh the
retorts are charged and drawn, while at the lower level the
glowing coke is removed and quenched. The whole range
of furnaces constitutes the retort bench, having a commoB
flue which leads to the chimney shaft by which the products
of combustion are carried away. The gas-coal for charging
the retorts is broken into fragments about 1 lb in weight or

thereby. Figs. 5 (elevation) and 6 (section) illustrate the

FiQ. 5.—Elevation of Hislop's Gas Retort Furnace.

retort setting and arrangement of furnace and flues adopted

by Mr Hislop for his brick retorts, in which, by the use of

centre blocks, as seen in the open front illustration (fig. 7),

the necessity for internal arching is avoided.

Retort furnaces are commonly fired or heated with a

portion of the coke which forms one of the bye-products of
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the gaa manufacture ; but in works where shale and ricli

cannel coals are distilled, common coal must be used in the

fumacea At the Ivry Gas Works of the Compagnie

Fia. 6.—Section of Retort Bed on line A A of fig. 5.

Parisimne d'£clairage et de Chauffage par le Gaz, the

retorts are heated by gas on a method modified from the

Siemens regenerative gas furnnce. Sectional illustra-

Fia. 7.—Betort Setting in Hislop's Furnace.

tions of a retort setting on this plan, and a description of

the various arrangements connected with the regenerators

and the controlling of the air and gas currents, will be
found in the article Fitrnacb, vol. ix. pp. 84G, 847.

Ordinarily the work of charging and drawing the

retorts is accomplished by manual labour, by means simply

of shovels for charging, and long iron rakes for drawing the

spent charge. In the larger works it is usual to charge the

retorts with a scoop semi-cylindrical in form, made a little

shorter than the retort, and of such a diameter that it can

with ease be pushed in and overturned within the retort.

The scoop deposits the coal neatly over the sole of the

retort, and of course the lid is much more quickly replaced

than can bo done with shovel charging. - Numerous
attempts have been made to introduce purely mechanical

means of feeding retorts, hitherto with indifferent success,

—

such devices as a travelling endless sole and a rotating sole

having been tried without good effect. A charging machine
and a drawing machine, worked by hydraulic power. Lave

been introduced by Mr Foulis, the engineer of the Glasgow
Corporation Gas Works, but after prolonged trial both in

Glasgow and in Manchester, these have not yet proved satis-

factory in action. In West's patent the charging is effected

by the introduction of a small waggon within the retort,

which distributes the charge evenly and uniformly

Neither has it, howeyer, met general acceptance.

The retorts are kept at a bright red heat, and for coal

with a high percentage of volatile matter a higher tempera-

ture is requisite than is needed for coal less rich in gas. As
the retorts in one setting are necessarily subject to some-
what different amounts of heat, the charges in those nearest

the furnace fire, and consequently most highly heated, mast
be drawn more frequently than the others, as otherwise the

quality of the gas would be deteriorated, and a large pro-

portion of sulphur compounds would be given off from the

overburnt coke.

In drawing a charge the lid is first slightly opened and
the escaping gas lighted, to prevent an explosion or " rap

"

that would otherwise ensue. The gas is prevented from
escaping outward by the ascension pipe dipping into the

hydraulic mam as afterwards explained ; but in some cases

special valves are fitted on the ascension pipe to prevent a
back rushing of the gaa. A carbonaceous deposit forms on
the sides of the retorts, which requires to be periodically

removed by " scurfing " with chisels, or burning it off with

free admission of air or steam.

The Hydraidic Main.—From the retorts the gas, after

its production, ascends by means of pipes called ascension-

pipes B (figs. 5 and 6) into what is termed the condens-

ing or hydraulic main HH, which is a large pipe or long
reservoir placed in a horizontal position, and supported by
columns in front of the brick-work which contains the re-

torts A. This part of a gas apparatus is intended to serve

a twofold purpose :—first, -to condense the tar and some
ammoniacal liquor, and secondly, to allow each of tlia re-

torts to be charged singly without permitting the gas pro-

duced from tlie others, at the time that operation is going on,

to make its escape. To accomplish these objects one end
of the hydraulic main is closed by a flange ; and the other,'

where it is connected with the pipes for eonducting the gas

towards the tar vessel and purifying apparatus, has, crossing

it in the inside, a partition occupying the lower half of the

area of the section, by which the condensing vessel is always

kept half full of liquid matter. The stand-pipes are con-

nected by a flange with a dip-pipe C, arising from the upper

side of the condensing main HH, and as the lower end of

it dips about 2 inches below the level of the liquid matter,

it is evident that no gas can return and escape when the

mouthpiece on the retort is removed, until it has forced the

liquid matier over the bend, a result which is easily pre-

vented by making it of a suitable length. The tar which

is deposited in the hydraulic main overflows at the partition,

and is carried by a pipe to the tar well.

Condeiisaiion.—The gas as it passes on from the hyilraulic

main is still of a temperature from 130° to 140° Fala-., and

consequently carries with it heavy hydrocarbons, which, as

its temjjcrature falls, would be deposited. It is therefore

a first consideration in ordinary working to have thesp

condensable vapours at once separated, and the object of

the condenser is to cool the gas down to a temperature
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nearly Ihat of the eurrounding atmosphere. Tlie first con-

trivauces employed for the. purpose of condensation were

all constructed on the supposition that tlie object would be

best attained by causing the gas to travel through a great

extent of pipes surrounded by cold water, and winding

through it like the worm of a still, or ascending upwards

and downwards in a circuitous manner. An improvement

on this form of condenser, and one now in general use, is

represented in fig. 8. It consists of a series of upright

Fig. 8.

pipes connected in pairs at the top by semicircular pipes

e, e, and terminating at the bottom in a trough X Y con-

taining water, and divided by means of partitions in such a

way that, as the gas enters the trough from one pipe, it

passes up the next pipe and down into the next partition,

and so on to the end of the condenser. The cooling power
of this air condenser, as it is called, is sometimes assisted

by allowing cold water to trickle over the outer surface of

the pipes. Annulur tubes for condensing are also used, in

which the gas is exposed to a much greater cooling surface,

and in some large works the condensers are cooled by a
current of water. In passing through the pipes the gas is

considerably reduced in temperature, and the tar and am-
moniacal liquor condense, the tar subsiding to the bottom of

thetroughs,andtheammoniacal liquor floating on thesurface.
lu course of time the water in the trough is entirely displaced
by these two gaseous products, and as they accumulate they
pass off into the tar-tank, from which either liquor can be
removed by means of a pump adapted to the purpose. The
New York Gas Lighting Company employ a multitubular
coudenser, consisting of two sets of eight boxes, each con-
taining 100 tubes 3 inches diameter by 15 feet long.
Through each set of tubes, up one and down another, the
gis travels, cooled by an external stream of water, while it

travei-ses the 210 feet of piping in the condenser.

The practice of condensation and separation of tarry

matter by rapid cooling is condemned by Mr Bowditch and
many eminent authorities, on the ground that thereby a
proportion of light hydrocarbons are thrown down with the

hsavier deposit, which on another method of treatment

would form part of the permanent gas and materially enrich

its quality. A system of treating gas has accordingly

been introduced by Messrs Aitken & Young, in which the

gas, kept at a high temperature, is carried from the retorts

into au apparatus termed an analyser, which consists of an

enclosed series of trays and chambers arranged in vertical

series, in principle like a Cofifey still, the lower portion

of which is artificially heated. In action the analyser

separates the heavier carbonaceous part of the tarry matter

in the lower part or chambers, and as the gas gradually

ascends from one tray or tier to another, it is at once cool-

ing and depositing increasingly lighter fluids, while it is

meeting and being subjected to the purifying action of the

light hydrocarbons already deposited. Thus on entering

the analyser it meets, at a high temperature, heavy tar

deposits, and it passes out of the apparatus cooled down to

nearly atmospheric temperature aftet being in contact with

the lightest fluid hydrocarbons.

. Exliaiistion.^To the subsequent progress of tee gas con-

siderable obstructions are interposed in connexion with its

further purification and storing in the gas-holders, and the

result of which would be that, were it not artificially pro-

pelled, there would be a pressure in the retort equal to the

amount of the resistance the gas meets with in its onward pro-

gress. The relief of this back pressure not only improves

the quality of the gas, but also increases its amount by about

10 per cent. Among the' numerous methods of exhaustion

which have been proposed since the operation was first

introduced in 1839, there are several rotary exhausters, hav-

ing more or less of a fan action, and recently an apparatus

on the principle of a Giffard's injector has been intro-

duced, chiefly in Continental works. A most eflicient form
is found in the piston exhauster, a kind of pumping engine

with slide valves, which exhausts the gas in both the

upward and the downward strokes of its piston. The actionof

the exhauster is controlled by a governor, which passes back
a proportion of the gas when the apparatus is working too

fast for the rate of production in the retorts ; and " pass

by " valves are arranged to carry the gas onward without

passing through the exhauster should it cease to work from
accident or any other cause.

Purification.—The operations embraced under this head
have for their object the removal from the gas of am-
monia, sulphuretted hydrogen, and carbonic acid as the

main impurities, with smaller proportions of other sulphuric

and of cyanogen compounds.

The agencies adopted are partly mechanical and partly

chemical, the separation of the ammonia being first effected

in the " scrubber," from which the gas passes on to complete

its purification in the " purifiers." In early times the purify-

ing was performed in a single operation by the use of milk

of lime in the wet purifier, a form of apparatus still in use

where wet purifying is permissible.

The TTrf Purifier.—This apparatus was supplied with a

cream of lime and water, but, although it was a most

eflicient purifying agent, the ammonia now of so much value

was lost by its use, and the " blue billy," as the saturated

liquid holding the impurities was termed, created an intol-

erable nuisance, and could be in no harmless way got rid

of. Except in small works, wet purifying is nottnow,

practised.

The Scrubber.—The object sought in an ordinary-

scrubber is to cause a large amount of gas to come in con-

tact with the smallest possible quantity of water, 60 as at

once to dissolve out ammoniacal gases, which are exceedingly
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soluble in water, to obtain a strong ammoniacal liquor from
the scrubber, and at the same time, as far as possible, to

Fig, 9.—HisI )[.'« Scrubber—Sectional Eleration.

prevent the heavy hydrocarbons from being acted on,—they

being also soluble in water. The ordinary form of scrubber

CtMAUSTtS
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Fig, 10.— Hislop's Scrubber—rian.

consists of a tower or hollow column, vertically divided into

two, Er.d filled with coke, <tc. The gas passes up one tide

and dov,-n the other, and from the top a constant small
stream of weak ammoniacal liqiior trickles down. Such a

scrubber, it is stated, is subject to clogging by deposits of

tar, and equally efficient work is done without that draw-
back by an apparatus in which perforated iron plates Occupy
the place of the coke, and in the Livesey scrubber layers

of thiu deal boards are employed. These boards are set in

tiers perpendicularly, slightly crossing each other, with
about J of an inch between each tier. Anderson's washer
is a form of scrubber recently introduced, in which the
interior is occupied with a series of rotating whalebone
brushes, which dip into troughs of ammoniacal liquor, and
in their revolution meet and agitate the gas in its passage
upwards through the tower or column. The scrubber
shown in section and plan- in figs. 9 and 10 is a form
introduced by Mr James Hislop. It contains 10 tiers of

trays of cast iron, perforated with |-inch holes at a distance

of 2 Inches from centre to centre. The gas passes upwards
through these, meeting in its course a shower of ammoniacal
liquor pumped up and distributed by the rose arrange-

ment shown in fig. 9. The bottom part of the scrubber,

to the height of the first course of plates, is filled with

liquor, which is repumped till it reaches the strength de-

sired for the manufacturer of ammonia sulphate.

The Purijiers.—Tho ordinary lime purifier, by which
sulphuretted hydrogen and carbonic acid are abstracted

from the gas, consists of a large rectangular vessel seen in

section in fig, 1 1. Internally it is occupied with ranges

Fia, 11,—Section of Lime Purifier.

01 wooden trays or sieves A, made in the form of grids of

J-inch wood, with about half an inch between the bars.

These are covered with slightly moistened slaked lime

B to the depth of about 6 inches, and from three to six

tiers of such sieves are ranged in each purifier. The gas

enters at the bottom by a tube C, the mouth or inlet being

protected from lime falling into it by a cover D, and it

forces its way upward through all the trays till, reaching the

lid or cover E, it descends by an internal pocket F to the

exit tube G, which leads to the next purifier. The edge*

of the lid dip into an external water seal or lute II

whereby the gas is prevented from escaping. The purifiers

are generally arranged in sets of four, three being in use,

through which the gas passes in succession while the fourth

is being renewed ; and to control the course of the £as

current among the purifiers, the following ingenious arrange-

ment of centre valves and pipes was devised by Mr Malam
(fig. 12).

It has a cover fitting within it in snoh a way as to communicate

with the pipe a and either of the four iniet pijies, and also to com-

municate between one of the outlet pipes and the pipe h, whicli

carries off the purified gas. The inlet pipes, b, d, /, admit the pas

from the central case to thB bottom of the purifiers; and the outlet

jiipes, c, e, g, return the gas from the purifiers back to the case,

after it has passed up through the layers of lime, and descended at

the back of a partition plate in each purifier to the outlet pipes at

the bottom, a is the main inlet pipe for conveying the gas from

the scrubber or the condenser, and h is the main outlet pi^c for

conveying the gas to the gasholder. The central cylinder contains

water to the depth of 10 inches, and the ten pipes rise up through,

the bottom to the hcicht of 12 inchoa, eo that ifio mouth of each is
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'2 Inches above the surface of the water. The cover which fits into

the cvliader is 4 feet 3 inches in diameter, and i8 divided into five

partsi the first of which, 1, fits over the inlet ^pe a, and over

either of the inlet pipes leading to the pnrifiers. The partitions 2,

I

Fig. 12.

8, and 5 fit each over an inlet and an outlet pipe, wh3e one parti-

tion, 4, fits over one outlet pipe from one purifier, and over the
pipe kf which leads to the gas-holder. In fig. 12 the arrangement
13 such as to open a communication between the inlet pipe a and
the purifier A. Now supposing the gas to have passed from the
BcruDber into the centre of the cylinder, its only means of escape
is to pass down the pipe b into the purifier A, where it ascends
through the layers of lime, and passing over the top of a dividing
plate, descends and escapes from the bottom of the purifier by the
pipe e back to the cylinder. Here its only means of escaffC is by
the pipe d, which conducts it to the ptirifier B, in whioh it ascends
and descends as before, returning by the pipe e to the cylinder,

whence it proceed.? by the pipe /into the purifier 0, then along the
lipe g, which is shut off from communication with any pipe except

., by which it li conveyed away to the gas-holder. By this

arrangement the three purifiers ABC are being worked, while a
fourth purifier D is being emptied and recharged with lime.

When it is found, on testing the gas, that the lime is unfit for its

office, the purifier A is thrown out of wort, and D is brought in.

The frame is then shifted so as to bring the triangular division 1

over d, by which means BCD will be the working purifiers, and
A will be thrown out of use. In this way, by shifting the frame
round its centre, over each of the four outlet pipes, any three of the
purifiers can be brought into action.

The " oxide " method of purifying the gas, originally

introduced by IL Laming, and shortly afterwards patented
by Mr Hills, is now largely nsed in ordinary gas-works. It

is based upon the property of the hydrated oxide of iron to

decompose sulphuretted hydrogen, a portion of the sulphur
forming a sulphide with the iron. Quicklime is also used
to separate carbonic acid, and the oxide of iron is mixed
with sawdust or cinders (breeze) for the purpose of increas-

ing the surfaces of contact, and this mixture is placed in the

purifiers. When a sufficient quantity of gas haa passed

through it, the purifiers are opened, and the mixture is

exposed to the air, under which new condition it combines
with oxygen, and again becomes fitted for tise in the puri-

fiers. The chemical changes which occur in these opera-

tions are thus stated. The mixture of hydrated oxide of

iron, itc, absorbs sulphuretted hydrogen, forming ferrous

sulphide and water, and liberating sulphur, thus :

—

Fej03 -I- SHjS = 2FeS + S + 3HjO. The ferrous sulphide,

by exposure to the air, absorbB oxygen, and its sulphur is

separated in an uncombined form, 2FeS -f 30 = Fe^Oj + 2S.

The mixed material can be again employed in the purifica-

tion of the gas, and the process may be repeated until the

accumulation of sulphur mechanically impairs the absorbent

powers of the mixture. The sulphocyanogen which accom-

panies the gas is retained by the oxide of iron, and
gradually accumulates in the mixture. For the separation

of the carbonic acid, which is unaffected by this treatment,

the gas next passes on to a dry lime purifier.

The gas is now ready for use, and it is passed on

through the station meter to register the amount made and

stored in the gas-holders. At this stage it may be interest-

ing to compare the composition of the gas as it exists at

different stages of the manufacture, as these show the result

of the successive purifying processes. Taking 1000 cubic

feet, the figures are

—
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in order to supply the requireJ pressure, and their rise and

fall are regulated by means of guide-rods i i round the tank.

For economy of space holders in which different segments
" telescope " over each other are now much employed.

This form of holder consists of two or even three separate

parts,— the upper having the form of the common gas-

holder, and the other being open at the top as well as the

bottom. They are connected by the recurved upper edge of

the lower fitting into a channel which runs round the bottom

of the upper, whereby the entire structure is rendered air'

tight at the line of junction. Holders of great capacity

are now erected in connexion with large works. The

Imperial Company in London possesses two, at Bromley

and Hackney, telescopic iu form,—the outer segment

measuring 200 feet iu diameter by 35 feet deep, and the

inner 197 feet by 35. These holders are each capable of

storing 2 million cubic feet of gas, which at sp. gr. 480

would 'weigh 73 tons. A. still larger holder is at the

Fulham station of the Qas Light Company, it being 223

feet in diameter and rising 66 feet, with a capacity equal

to 3 million cubic feet.

The Governor.—An efficient control of the pressure of the

gas, p'ong its whole course from the gas-holder to the point

of cououmption, is an object of great importance for the

avoiding of leakage, for equal distribution, and for supply-

ing the burners at that pressure which yields the largest

illuminating effect. Uncontrolled pressure may supply

certain levels in a proper manner, but will leave low-

lying districts insufficiently supplied, while the pressure

in high districts will be excessive. The variations from

simple difference of level may be very great. Thus, with

a pressure of 1 -7 inch at the Leith works, the gas would be

delivered in some parts of Edinburgh at a pressure of 4 '5

inches. The varying consumption from dusk onwards also

greatly affects unregulated pressure. To control and correct

these and other irregularities and disturbances governors

are now used,—at the works or station for delivering the

gas to the mains, in districts to correct variations owing

to level, and beyond the consumers' meters for controlling

house supply ; while in certain forms of burners a regulat-

ing apparatus is also inserted. The principle on which

all governors are based consists in causing the gas by its

own pros.sure to act on soma form of sensitive surface

which opens or closes a valve or aperture in proportion to

the variations of pressure exerted on it. Fig. 14 is a dia-

grammatic section of the common-form of station governor.

The course of tlic gaa is indicated by arrows, d being the inlet

nnd c the outlet pipe ; c is a valve of conical form fitted to the seat

i and raised or depressed by the weight/
working by a cord over a pviUey; bb 13

the bell or holder,—a cylindrical vessel

of sheet iron which rises and falls in

the exterior vessel cui, in which water is

contained to the level reprcsoutcd. The
gas, entering at rf, passes through the
valve, fills the upper part of the inverted
vessel i&, which it thus partially raises,

and t'scaiies .by c. If the pressure from
the hnlder bo unduly incrr-ased or., di-

niinislu'd, the buoyancy of bh will be in-

civasod or diminished in like jU'oitortion,

and the valve being by this means inoie

or less closed, the quantity of g.ns escap-

ing at c will be unaltered. And not
only will the governor accommodate
itself to the varying pressure of the

holder, but also to the varying quantities
of gas required to escape at c for tlio

supply of the burners. Thus, if it wero
necessary thatdess gas should jtass through
r, in consequence of the extinction ol a
portion of the lights, the increased pressure thus produced at the
lioldcr would rai<.' the governor, and jiartially siiut the valve,
leaving just sutlicient aperture for the rCipiisile supply of gas.

Numerous improvements have been niide ou the ordinary

Flo. 1-1.—Section of

Governor.

station governor. In the form invented and manufactured
by D. Bruce Peebles, the bell or holder is enclosed in a

gas-tight case or chamber, and a small portion- of the inlet

gas flows in and out of this chamber above the holder.

The pre33ure of this small quantity of gas is regulated by
passing it through a small separate governor; and, acting on

the outer surface of the holder, this, in a very delicate and
sensitive manner, performs the duty of weights in the older

forms of governor. An arrangement similar in principle ia

applied to the district governor by Bruce Peebles, the

minimum day pressure being secured by means of a stopcock

or screw-valve on the apparatus, and the maximum night

pres3u;e is controlled by a small subsidiary governor. The
principle of the small governor, which thus plays an im-

portant part in regulating large flows of gas, will be ex-

plained under consumers' governors, the apparatus being

shown in section in fig. 18 below.

Supply Pipes.—The street main and service pipes are

tubes of malleable or of cast iron, the gauge of which
must be arranged according to the quantity of gas to be
supplied, the length it has to travel, and the pressure under
which it is carried forward. Practical gas-engineers possess

elaborated tables of data for the regulation of the size of

their various supply pipes. Notwithstanding the utmost

care and accuracy in the laying and fitting of street

mains, leakage at joints is a constant source of annoyance.

Under the most favourable conditions there is a discrepancy

of from 7 to 8 per cent, between the gas made and the

amount accounted for by consumption, and the greater part

of that loss is due to leakage in street pipes. To convey

the gas from the main pipes and distribute it in houses,

pipes of lead or of block tin are generally used.

Consumers' Meters.—Of these there are twoforms in actual

use, the " wet " and the " dry." The former, the invention

of Mr Clegg, is represented in Ihe two sections (figs. 15 and

1 6), where cc represents the outside case, having the form

6-^

Fig. 15.

of a flat cyclinder; a is the inlet tube and b the outlet pipe

;

ff, g are two pivots, and h a toothed wheel fixed upon the

pivots and connected with a train of wheel-work to register

its revolutions. The pivots are fixed to and support a

cylindrical drum-shaped vessel ddd, having openings e, r,

c, e, internal partitions ef, ef, ef, ej, and a centre ^\ece ffff.

The machine is fitled with water, which is poured in at A

up to the level of t ; and, on gas being admitted under a small

pressure at a, it enters into the upper part of the centre

piece, and forces its way through such of the openings/ aa

are from time to time above the surface of the water. By
its action upon the partition which curves over the opening

a, a rotatory motion is communicated to the cylinder,—the

gas from the opposite chamber being at the same time ex-

pelled by one of the opcuings c, and afterwards escaping at

b, as already mentioned. Wet meters work easily, and,

when well set and properly supplied with water, measure

the gas with much accuracy. But e.\cess or deficiency
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of water impairs their measuring, power, wliich may also

be affected by tlie meter being lifted off the level. The

freezing of the water also frequently occasions trouble, and

the action of the water on the gas passing through it by

dissolving out part of the valuable illuminating hydrocar-

bons on the one hand, and diffusing watery vapour through

it on the other, doubly affects its illuminating power.

The dry meter is free from the defects just mentioned, but

does not pass the gas with such steadiness as the wet meter.

The ordinary dry meter consists of an oblong box enclos-

ing two measuring cylinders, with leather sides which con-

tract and expand as they are being emptied and filled, on

the principle of ordinary bellows. The pressure of the

gas entering this meter is sufficient to keep it in operation,

and by a system of valves the one cylinder is in process of

filling as the other is being emptied through the service

pipe. The chambers communicate by means of lever arms

with a crank which turns a train of wheels in connexion

•with the indicator dials on the face of the machine.

Consumers' Governor.—In order to consume gas in a

perfectly uniform and economical manner, it Ls essential

that .the pressure at the burners should be always in-

variably the same. That pressure is liable, however, to

variation from a number of causes, such as fluctuation in

the number of lights in use, either in the house or iu the

neighbourhood, or the application or withdrawal of pressure

at the works' governor. And as all good burners are fitted

with regard to a fixed standard quality and pressure of gas

to bo consumed, if this i-s not maintained the conditions

of maximum illuminating power are lost. A consumers'

governor secures uniformity of pressure at all the burners

supplied by t'ae pipe on which it is placed. The priur

ciple of the governor is identical with that of the station

governor already described,' increased pressure in both

cases causing the orifice through which the gas escapes to

be ,
contracted. The mechanical arrangements by which

this contraction of orifice Ls effectedjars various. In
some instances they are in direct contact with the separate

burners, while other governors are. applied to the supply
pipes of a whole establishment. They are separable into

l)ressur6 governors, which, like the station governors, give a
constant or uniform pressure under all variations of con-

sumption, and volumetric governors which pass a constant

Tolume or amount of g.xs under all variations of pressure.

Of pressure governors the forms devised by Sugg and Bruce
Peebles are in extensive use, the latter especially being niucli

applied to street lamps. ]n Sugg's cousumere' governor (tig. 17)

tlie passage of tlio necessary quantity of gas to balance the holder
On the other hand, if the pressure at the inlet falls below that
required to lift tlie holder, the full opening of the regulatiii" plate
all6w3 all the gas there is to pass through the governor^to the
burnei-s. Wheie a very perfect control is desirable, the jiarts of
the governor are made in duplicate, and a double control is thus
established. AVith certain structural diflcrences the action of the
Bruce Peebles governor (fig. 18) is the same. The gas enters at 1,

Fio. 17.—Sugg's Consumers' Governor.

tlie gas enters at the inlet, and, followi'ng the course indicated by
the an-o\vs, passes through the regulating plate of the governor into
the gas-holder, and thence, by the opening provided for it, it

reaches the outlet. The gas-holder has suspended from a disc in
the crown a half-ball valve, which closes or opens the opening in
the regulating plate as the gas-holder rises or falls. A weight placed
DQ the top of the holder fixes the pressure required to raise it. As
a eopsequence, it the prassure of the ga-s on the inlet is greater than
that required to lift the holder, then the latter rises, carrying the
half-ball valve with it, till such time as the opuning left between
the sides of the valve of the regulating plate is sufficient to allow

Kig. 18.—Consumer' Governor (Peebles).

and passes out at 2 into the pipe leading to the burners. To afljnst
the governor the brass cap 3 is unscrewed, and the weights 4 taken
off or put on until the desired pressure, of say 5-tenths, at the
burners is obtained, when the brass cap is again screwed to its
place. The weights now keep the valve 6
open so long as 5-tenths pressure is not ex-
ceeded in tlie main ; but any variations in
the main above tliat pressure act at once on
the diaphragm 5, and partly close or open
the valve, thus maintaining under all c^
cumstances a steady outlet pressure.

Of volumetric governoi-s the best known is

Giroud's glycerin rheometer, which consists
of a closed cylindrical casing containing a
very light me^al dome or bail dipjiing into
a circular channel filled with glycerin. In
the upper part of the dome is a small orifice

through which the gas passes, and on its top
is lixed a conical valve which works in a scat

at the top of the casing. As the pressure
from the supply side rises or falls, the bell

responsively moves up or down, o])eniiig or
closing by the coliical valve the orifice by
which the gaa passes outward ; and so deli

cately is this compensation adjusted that the

gaa passed' is the same in, amount however
ditferent the jjressure. ^BCice Peebles has
invented a simple and inexpensive form of

volumetric governor {fig. 19), in which the

use of gl3'cerin is dispensed with. It consists

of a conical dome resting on a needle-pointed

stud, the cona diaving an orifice at C, and
there is besTues a variable consumption
channel at the side ABA, which can bo Fw- 19.—Volumetric

controlled by the external screw. As soon Governor (Peebles),

as the stopcock is opened the gas fills the interior of the cone,

and momentarily closes the "valve; but, finding its way by the

vertical passage, or through th6,-holc 0, in the cone, it reaches

the cliamljer above the cone. The cone is therefore now surrounded

by pas at the same pressure, and, having nothing to support it,

falls, and lets gas pass to the burner. But this only takes place to

an extent that allows a diffLi-ential pressure to be established sulfi-

eient to support the cone, which is then equilibriated between two
pi-essures ; and the dilTerence between these two pressures remains

constant, however much t'^e initial pressuvc of the gas may vary,

unless, o£ coui^c,, it gets so low as not to lie .able to raise tlie

coue.

i?«racrs.—The question of the arrangements by which

the maximum illuminating power may bo developed in

the consumption of gas, being one wliich principally affects

individual consumers, has not received the attention which

their importance merits. As a rule, gas-fitters are ignorant

of the principles involved in the economical use. of gas,

and are often prej'adiced by the assertions of cortam

inventors, and thus it happens that, ow-ng to defective

fittiftgs, unregulated pressure, and imperfect burners^ an

enormous loss of illuminating power is suffereU. In their

report to the Board of Trade in 1569, the referees under the

City of London Uas Act state, of a large number of burners

examined liv them, that
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Comparisons of tlie quality of gas arc also made by the

jet photometer, an apparatus wLiuh depeud-s on the prin-

ciple that gas of uniform quality burned at invariable

pressure, through a small orifice, yields a flame of uniform

height. If the tianie is to be maintained at a uniform height

the pressure in the pipes must increase as the quality of

the gas decreases. The jet photometer forms a ready and

convenient means of ascertaining any variations in the

quality of gas supply ; but it is not available for purposes

of comparison.

Analysis of gas does not yield so satisfactory evidence

of its illuminating value as photometric comparisons, but

varioiw methods pf ascertaining the proportion of lumini-

ferous olefmes contained in any gas are occasionally prac-

tised. The absorption of the heavy hydrocarbons by

chlorine or by bromine, and Dr Fyfe's durability test, are

of theoretical rather than practical importance

Residual Products.—Under this term are embraced coke,

ammouiacal liquor, and gas-tar, all of which are sources of

income in the gas manufacture. Indeed the value of these

products has increased so rapidly of late years, and they

now form the basis of manufactures of such consequence,

that the residual products can scarcely be regarded as of

secondary importance, and they will certainly play no small

part in determining the future maintenance of gas-lighting

in the face of other competing systems. The change in the

valuation of ammonia and tar liquors is well illustrated by

the circumstance that, during the year 1878, the corpora-

tion of Bradford was offered £10,000 per annum for these

products, which about eight years previously had been

disposed of for a yearly payment of £800.

Coke is a substance which varies much in value, according

to local cii'oumstances, and the nature of the coal distilled.

When shale is used, there remains in the retorts an ashy

residue which is absolutely worthless ; and the coke of

cannel coal is also comparatively of little value, owing to

the amount of ash it yields. Indeed, in Scotch works
where ashy cannel alone is distilled, the retorts have to be

partly fired with common coal. The coke obtained from

tho distillation of caking coal, on the other hand, is of

high value, and after a supply is set aside for heating the

retorts there generally remains from 65 to 85 per cent, of

the whole amount to be disposed of by sale.

Ammouiacal liquor is more abundantly produced by th.o

distillation df cannel than by common coal, from 18 to 22 lb

of ammonia, as sulphate, being obtained from each ton

of cannel tlistilliyi, as against about 16 tt) derived from
ordinary coal. Gas liquor is now almost the sole source

of ammonia, which, among other purposes, is very largely

employed as an agricultural fertiliicr.

Tar liquor yields by destructive distUlation a wide range

of products possessing a great and increasing industrial

value. The caimel coals, and other varieties rich in volatile

matter, are also the kinds which yield the largest propor-

tion of tar. In the' distillation of coal-tar, after some am-
moniacal and watery vapours have been given off, there is

distilled over a proportion of .highly volatile fluid hydro-
carbons ^vhich consist principally of benzol ; and afterwards

a large amount of a light oil, known as coal naphtha (also

a mi.xture of varioiis hydrocarbons), is obtainei At this

point the residue in the retort is called artificial asphalt,

and as such is a commercial article ; but if tho heat is forced,

and the distillation continued, a large amount of "heavy"
or "detvd oils" Ls obtained, and the mass left in the still is

" hard pitch." The heavy oils are a mixture of naphthalin,

phenol (carbolic acid), cresol (cresylic acid), and anthracene,

lie. The benzol obtained in the first stage of the distilla-

tion is tho basis of aniline and its various dyes ; naphtha
la used as a solvent, and for lighting and other purposes

;

carbolic acid, iu addition to its employment as an anti-

septic, is the basis of many valuable dyes ; antnracene

forms tlie source of the now most important dye, artificial

alizarin ; and most of the substances Iiave other ap[)Ucar

tions of minor importance.

The relative position and value of the various products

of the gas manufacture is exhibited by the following con-

densed statement of the position and operations of the

various London gas companies during the year 1875 :

—

Total capital of the cemiiaiiics _.. £12,516,009
Capital called iqj 11,005,589
Total gas rental 2,606,818
Cost of coal 1,455,407
lleceipt's for coke and breeze 492,927

„ • for tar 162,151

,, for ammonia 111,951

Gas produced 14,883,133 thousand feet.

Gas sold 13,622,639
Coal carbonized (4 per cent, cannel) 1,505,000 tons.

Coke produoc-d, S4 ouahels per tou 1,417,054 chaldi'ons.

Coko used as fuel in retorts, 31 percent., 440,685 ,,

Coke sold, 69 per cent 976,969 „
Average yield of gas per tou of coal 9,892 cubic feet

Gas from Sources other than Coal.

Petroleum-Gas.—Petroleum being a substance obtained

in groat abundance, notably in America, is used, not only

directly as an illuminating agent, but also for the production

of gas ; and as an enricher of common coal-gas it is applied

at several works in New York and Brooklyn. Its prepara-

tion is effected by distilling it first at a low temperature

into a rich vapour, which, when passed into highly heated

retorts, is converted into permanent gas of an illuminating

power about five times greater than common gas, and which
is, moreover, absolutely free from ammonia, sulphur com-

pounds, and carbonic acid. On account of its great rich-

ness, petroleum-gas must be consumed in special burners

of very fine aperture, at a rate varying from 5 fo 2 feet per

hour.

Oil-Gas.—In the early stages of gas manufacture many
attempts were made to substitute gas distilled from inferior

oils for coal-gas. The oil was distdled by allowing it to

percolate into highly heated retorts, in which a quantity o(

coke or a like porous solid was placed, and the distillate

was a richly luminiferous gas free from hurtful impurities.

Although oil in this form yields a convenient and powerful

illurainant, its direct combustion is much more economical

;

and as all oils and fats are highly valuable for many
purposes besides illumination, they cannot compete with

gas coal as a source of gas. Neverthele.ss the New Yoik
Gas Light Company manufactured oil-gas exclusively from

1824 till 1828, and sold their product at SIO per 1000 feet.

The distillation of suint from wool washing, and of re-

covered spent soap, are examples of the application of

oleaginous substances for gas-making.

liesin-Gas.—In its treatment and results resin, as a

source of gas, is very similar to oil. It yields a purn gas

of great illuminating power, and for twenty years (1828-48)

it was supplied-in New York at $7 per 1000 feet. Previous

to the civil war of 1861-65 it was a good deal used on

the European continent.

Wood-Gas.—The original experiments of Lebon, it will

be remembered, were made with wood-gas, but he failed to

obtain from his product an illuminating power that would

compare with that of coal-gas. Lebon's failure was in later

years shown to arise from distilling at a temperature which

gave off chiefly carbonic acid with non-luminous carbonic

oxide and light carburetted hydrogen, leaving in the retort

a tar which the application of a higher heat would have

resolved into highly limiiniferous gases and vapours.

Pettcnkofer, who pointed out the fact, devised a svstem of

wood gas making in which tho products of the low-heat
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distillation were volatilized by passing through a range ot

red-hot pipes ; but now it is found that ordinary retorts,

properly heated and fed with sniaU charges, answer perfectly

'well for the operation. Wood-gas, owing to its high specific

gravity and the proportion of carbonic oxide it contains,

must be burned at considerable pressure, in specially con-

structed burners with a large orifice." It is largely used in

Germany, Switzerland, and Eussia,- where wood is more

easily obtained than coal. It was used at Philadelphia gas-

.works in 1856, where it was affirmed to be cheaper and of

greater luminosity than coal-gas.

Peat-Gas is evolved under circumstances the same as

lOocur in connexion with the wood-gas manufacture, but the

"mount of moisture contained in peat is a serious obstacle

to its successful use in this as in most other directions.

Earnest and persistent efforts have been made to use peat

as a source of gas, but these have met but little commercial

success. To a limited extent it is used in various German
factories which happen to be situated in the immediate
neighbourhood of extensive peat deposits.

Carhuretted Gas.—Under this head may be embraced all

the methods for impregnating gaseous bodies with vapours

of fluid or solid hydrocarbons. The objects aimed at in

the carburetting processes are— (1) to increase the illuminat-

ing power of ordinary coal-gas
; (2) to render non-lnminous

combustible gases, such as water-gas, luminiferous ; and

(3) so to load non-combustible gases with hydrocarbon

vapour as to make the combination at once luminiferous and
a supporter of combustion. The plans which have been

proposed, and the patents which have been secured for

processes of carburetting, coming under one or other of

these heads, have been almost endless ; and while the

greater part of them have failed to obtain commercial suc-

cess, they are sufficient to indicate that there is still a pos-

sibility of doing much to increase the effect and cheapen

the cost of production of gas. Further, although for ex-

tensive use none of the gas-making plans can compete with

ooal-gas manufacture, some of them are of much value for

private establishments, country houses, factories, and similar

places, where . connexion with coal-gas works cannot ba

obtained.

The carburetting of cominon cof.l-gas with the vapour of

benzol obtained by the distillation of gas-tar was originally

suggested by Lowe as early as 1832, and subsequently by
the late Charles Mansfield, who showed that by passing gas

over sponge saturated with benzol a very great addition

was made to the illuminating power ; and he introduced an
apparatus by which common gas could thus be benzolized

at a point very near the burner. The facts,- however, that

benzol is a highly inflammable liquid, that the benzolized.

gas varied in richuess owing to the gas taking ujj much
^Iiore benzol when the carburetter was newly charged than
it did afterw.jrda, and consequently that it often produced a

smoky flame, and that sulphur compounds accumulated in the

carburetter, as well as the trouble connected with charging
the apparatus, all combined to prevent the extensive intro-

duction of the process. In later times the value of benzol
for aniline manufacture and other purposes would have been
a serious bar to its use. Mr Bowditch introduced the use

of a heavier hydrocarbon^-a mixture of naphthalin with
cymol—which he called oarbolin, and which possesses the

advantage of giving off no inflammable vapour at ordinary

temper:i tares, and is, moreover, a substance for which no
commercial demand exists. The carburetting appliauce had
to be placed in immediate proximity to the burners, and
either heated by them direct, or by a small subsidiary jet,

as the vapour of naphthalin solidifies on a very small fall of

temperature and chokes up pipes. Carburetting by means
of a solid block of naphthalin introduced into a gas-tight

box. and pj;rtlv volatilized b;-? sti.p of copper passing from
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the burner flame into the box, has recently been proposed,

and is now being carried into efl'ect with every prospect

of great increase of illuminating power, and consequent

economy, by the .41bo-Carbon Light Company.
The efforts to introduce carburetted water-gas have Deen

numerous and persistent ; and the sanguine statements

of the various inventors have led to th& loss of much
capital through experiments undertaken on a great scale

which have always resulted unfavourably. The whole of

the proposed processes depended on the decomposition of

•water by passing it over highly-heated surfaces in pra-'

sence of glowing charcoal, whereby free hydrogen, carbonic

oxide, and carbonic acid gases are produced, the carbonic

acid being eliminated by a subsequent process of purifi-

cation. The combustible gas so obtained was in earlier

experiments charged with luminiferous hydrocarbons by
being passed into a retort in which coal, resin, or oil

was being distilled, as in Selligue's and other processes;

or, as in White's hydrocarbon process, both steam and coal

were treated together in a special form of retort. Since

the introduction of American petroleum, however, most

methods of carburetting water-gas have been by impregnat-

ing it with the vapour of gasolin, the highly volatile

portion of petroleum which comes over first in its distilla-

tion for the preparation of "kerosene" lamp oil. - Water-gaa

has been proposed, not only as an illumiuatiug agent, but

at least as much as a source of heat; but the heat expended

in the decomposition of water is much greater than can in

practice be given out by the resulting gases.

Several of the processes introduced for rendering ordinary

atmospheric air at once combustible and lununiferou~, 1 y
saturating it with the vapour of gasolin, have been so satis-

factory that this air-gas is now largely used both in America

and Europe for lighting mansions, churches, factories, and

small rural districts. The general principle of the air-

machiues will be understood from the following description

of the " sun auto-pneumatic " apparatus (Hearson's patent'',

which is in extensive use throughout 5 Great Britain.

Hearson's machine is cylindrical in form (fig. 23), and is

. 23.—Sua Auto-?i,uiuiiatic Apparatus.

surmounted by two turrets. Internally the cylinder is

divided into two compartments by a transverse portion, one

being occupied by a rotary blower, an apparatus similar in

construction to the drum of a water-meter, and the other

by an elevator or dipper wheel, the function of which is to

raise gasolin into the blower cnaraber, yliere the gasolin

must be maintained at a constant level. The blower and



102 GAS
the elevator mecliatiLsm are set in operation by being

mounted on a spindle wliich passes through and outside

the cylinder, and is turned either by a weight attached

to a length of steel wire or, where convenient, by hydraulic

power. The turrets contain (1) a gas-holder which sup-

plies gas while the machine is being wound up, should any

light be then burning, and (2) a governor to regulate the

pressure of the issuing gas. The apparatus works only

vhen gas is being burned, and moves in proportion to the

demand on it up to its limit of production. There is

therefore no necessity for storing, as indeed would be im-

practicable with this form of carburetted gas. The function

of the blower is not only, by its revolution, to press forward

the gas into the supply pipes, but also to carburet the air

by exposing continually renewed thin films of the liquids

to its influence on the moist metallic surfaces. The revolu-

tion of the blower, moreover, maintains an unceasing

agitation in the gasolin, vaporizes the liquid in an equal

and uniform manner, and keeps the entire volume at

the same temperature throughout The quantity of

gasolin operated on being comparatively large, the tempera-

ture of the liquid decreases only slowly, and is in ordinary

conditions sufficiently recouped from the external air to

keep it in good working order throughout any length of

time.

M. Tessie du Motay, who for many years advocated a

modiQed system -of lime-light, latterly abandoned that

system in favour of a form of carburetted gas. His system

necessitates two sets of pipes and a special form of burner,—

one pipe supplying ordinary coal-gas or highly carburetted

hydrogen, and the other leading in a supply of oxygen,

whereby a powerful, steady, white light is maintained at

the burner. Philipps of Cologne has also utilized oxygen

in a comparatively pure state for burning in a lamp with

a wick a mixture of heavy hydrocarbons, which in common
air would burn with a very smoky flame.

Other sources of gag, such as tar, and even faecal matters,

have been proposed ; and many modified forms of gaseous

illumination have been brought forward which, even to

name here; would occupy space out of proportion to their

importance.

The Future of Coal-G.^s.

Tlie processes involved in the preparation, distribution,
' and consumption of coal-gas still remain esientially the

same as when the system was first elaborated ; but in all

details of the industry numerous improvements have been
introduced, resulting in marked economy and efficiency of

the c-ystem. In the meantime new applications of import-

ance have been fi>und for coal-gas in connexion with heating

and cooking, and as a motive power in gas-engines.

Furtlier, collateral industries have been superadded to the

gas manufacture, which in themselves are of such value

and importance that, were the distillation of coal as a source

of artificial light to cease, it would certainly continue to be
practise'd as a source of the raw materials of the coal-tar

colimrs, aud of carbolic acid, Arc' Were coal-gas to cease

to bo made primarily and principally for artificial illumina-

tion, aud to become more a heating and cooking agent, or

wore it to fall into the position of being a mere collateral

product of the manufacture of tar, it is certain that the

inanufacluring processes would be very materially modified.

Costly c.innel-gas, with its high illuminating power, is no
better suited for a gas engine than common gas ; and for

lioating purposes a much greater yield of gas might be
obtained, which, in burning, would evolve more heat than
is sought in making illuminating gas. But as matters now
staud, the fact that illumination, heat, motive power, and
d^re-stulTs are all obtained by m.cans of the manufacture as

at present conducted is a consideration of much weight in

dealing with rival systems of artificial lighting.

Throughout the whole experience of gas manufacture the

efforts of inventors have be^n directed, not only to improve
the manufacture of coal-gab, ^ut also to supersede its ordi-

nary processes, and to supplant it by gas yielded by other
raw materials or by new systems of illumination. The
persistent efforts which have been made to improve coal-gas,

and the success which many of the plans exhibit in their

experimental stage, warrant the conclusion that the pro-

cesses and results of the manufacture are still susceptible

of much improvement When it is considered how exceed-

ingly small is the total proportion of iUuminants in coal-gas

to the bulk of the materials dealt with, it is not difiScult to

imagine that modifications of processes may be devised

whereby a great increasa of lighting effect might be practi-

cally available, fad at the same time a greater percentage

of the total heat-giving power of the coal secured for

domestic and manufacturing purposes. ..Notwithstanding

the confessed imperfections of the system of coal gas-mak-

ing,—the evil odours which attach to the works, the

yet more offensive exhalations given oft' from streets

through which the main-pipes are led, the destructive

accidents which occasionally occur from gas explosions,

and the heat and sulphurous fumes evolved during

its combustion,—not one of the numerous substitutes

which have been proposed has been able to stand in

competition against it in any large town or city where
coal is a marketable commodity. As against the system of

electric lighting, which is now being brought into competi-

tion with it, the ultimate fate of gas may be different It

may be regarded as already demonstrated that for busy

thoroughfares—almost, it may be said, for open-air lighting

generally—and for large halls and enclosed spaces, electric

lighting will, in the near future, supersede gas. The
advantages of the electric light for such positions in bril-

liancy, penetration, and purity are so manifest that its use

must ultimately prevail, irrespective of the question of com-

parative cost, and of the fact that municipalities and wealthy

corporations have an enormous pecuniary stake in gas-

property. That the electric light will be equally available

for domestic illumination is, however, not yet so certain ;

and until it is demonstrated that a current may be sub-

divided practically without limit, that the supply can adapt

itself to the demand with the same ease that the pressure

of gas is regulated, and that the lights can be raised and

lowered equally with gas-lights— till these and Other con-

ditions are satisfied, the disuse of gas-lighting is still out

of sight Should these conditions, however, be satisfied,

tliere can be little doubt that gas-lighting will enter on a

period of severe comi>etition and strnggle for existence
;

aud in the end the material which at one time was

regarded as a most troublesome and annoying waste

—

the gas-tar—will, in all probability, exercise a decisive

influence on the continuance of the gas manufacture.
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GASCOIGKE, Qeobgb (c. 1335-1577), one of tlie great

pioneers of Elizabethan poetry, was born about 1535—aa is

believed, in Westmoreland! He was the son and heir of Sir

John Gascoigne. He studied at Cambridge, and was admitted
to Gray's Inn in 1555. His youth was unsteady, and his

father disinherited him In 1565 he had written his tragi-

comedy of Tlie Glass of Govenimeul, not printed until 1576.

In 1566 his first published verses were prefixed to a book
called Tlie French Littleton, and he brought out on the stage

of Gray's Inn two very remarkable dramas. Supposes,

the earliest existing English play iu prose, and Jocasta, the

first attempt to naturalize the Greek tragedy. Of the

latter only the second, tliird, and fourth acts were from

his hand. Soon after this he married. In 1572 there

was published A Hundred sundry Flankers hound np in one

small Posy, a pirated collection of Gascoigne's lyrics, he

having started in March of that year to serve as a volunteer

under the Frince of Orange, He was wrecked on the coast

of Holland and nearly lost his life, but obtained a captain's

commission, and acquired cousiderablo military reputation.

An intrigue, however, with a lady in the Hague, nearly cost

him his life. He regained his position, and fought well at

the siege of Middleburg, but was captured under the walls

of Leyden, and sent back to England after an imprisonment

of four months. In 1575 he issued an authoritative edition

of his poems under the 'name of Posies. In the summer of

the same year he devised a poetical entertainment for Queen
Elizabeth, then visiting Kenilworth ; this series of masques
was printed in 1576 as The Princely Pleasures. Later on
in 1575 he greeted the queen at Woodstock with his Tale

of Hemetes, and presented her ou next New Year's day with
the MS. of the same poem, which is now in the Brifish

Museum. He completed in 1576 his two most important

works. The Complaint of Philomene, and The Steel Glass,

the first of which had occupied him since 1562 ; they were
printed in a single volume. Later on in the same year he
published A delicate Di-et for dainty-mouthed Drunkards.
He fell into a decline and died at Stamford on the 7th of

October 1577. We are indebted for many particulars of

his life to a rare poem published in the same year by
George Whetstone, and entitledyl Remembrance of the Well-

employed Life and Godly End of George Gascoigne, Esquire.

In his poem of The Steel Glass, in blank verse, Gascoigne

introduced the Italian style of satire into onr literature.

He was a great innovator in point of metrical art, and he
prefixed to the work in question a prose essay on poetry,

which contains some very valuable suggestions. His great;

claim to remembrance was well summed np in the next

generation by Thomas Nash, who remarked iu his preface

to Greene's Menaphon, that " Master Gascoigne is not to

be abridged of his deserved esteem, who first beat the path
to that perfection which our best poets aspired to since his

departure, whereto he did ascend by comparing the Italian

with the English." The works of Gascoigne were collected

Ji 1587, and partly republished in 1810 and 1821. The
oest modern edition of the principal poems is that edited,

with full bibliographical notes, by E. Arber in 1868.

GASCOIGNE, Sm William, was chief-justice of

England in the reign of Henry IV. Both history and
tradition testify to the fact that he was one of the great

lawyers who in times of doubt and danger have asserted

the principle that the head of the state is subject to law,

and that the traditional practice of public ofBcers, or tlie

expressed voice of the nation in parliament, and not the

will of the monarch or any part of, the legi-slature, must
guide the tribunals of the country. The judge was &
descendant of an ancient Yorkshire family. The date of

his birth is uncertain, but it appeal's from the Year Books
that he practised as an advocate in the reigns of Edward
in. and Richard II. On the banishment of Henry of

! Lancaster, Gascoigne was appointed one of his attorneys,

aud soon after Henry's accession to the throne was made

[
chief-justice of the Court of King's Bench. After the

j suppression of the rising in the north in 1405, Henry
eagerly pressed thejudge to pronounce sentence upon Scrope,

the archbishop of York, and the earl marshal Thomas
Mowbray, who had been implicated in the revolt. The
judge absolutely refused to do so, asserting the right of the

prisoners to be tried by their peers. Although both were
afterwards executed, the chief-justice had no part in the

transaction. The often told tale of his committing t)ie

Prince of Wales to prison has of course been doubted by
modern critics, but it is both picturesque and characteristic.

Thejudge had directed the punishment of one of the prince's

riotous companions, and the prince who was present and
enraged at the sentence struck or grossly insulted ths

judge. Gascoigne immediately committed him to prison,

using firm and forcible language, which brought him to

a more reasonable mood, and secured his voluntary obedi-

ence to the sentence. The king is said to have approved
of the act, but there appears to be good ground for the

supposition that Gascoigne was removed from his post or

resigned soon after the accession of Henry V. He died in

1419, and was buried in the parish church of llarewood in

Yorkshire. Some biographies of the judge have stated that

he died in 1412, but this is clearly disproved by Foss in

his Lives of the Judges ; and although it is clear that

Gascoigne did not hold oftice long under Henry V., it is not

absolutely impossible that the scene in the fifth act of the

second part of Shakespeare's Henry IV. has some historical

basis, and that the judge's resignation was voluntary.

GASCONY, an old province in the S.W. of France,

nearly identical with the Noeempcqndania or Aquitania

Tertia of the Romans. Its original boundaries cannot be

stated with perfect accuracy, but it included what are now
the departments of Landes, Gers, and Hautes-Pyr^n^es, and

parts of those of Haute-Garonne and Ariege. Its capital

was Auch. About the middle of the 6th century there was

an incursion into this region of Tascons or Vasqnes from

Spain, but whether of a hostile kind or not is uncertain
;

but as the original inhabitants, in common with those ol

the rest of Aquitaine were also Yasqucs, it is probable that

the province owes its name Gascony less to this new
incursion than to the fact that its inhabitants coutinued

so long to maintain their independence. In 602 they

suffered defeat from the Franks and were compelled to pay

tribute, but they continued to be governed by their own
hereditary dukes, aud gradually extended the limits of their

! dominions to the Garonne. The pr(;vince was overrun by

Charlemagne but never completely subdued, and in 872 it

j

formally renounced the authority of the French kings ; but

through the extinction of the male line of hereditary dukes

1 of Gascony in 1054 it came into the possession of the

dukes of Guienne (or Aquitaine), with which province its

history was from that time identified (see Aquitania and

Guienne).

GASKELL, Elizabeth Cleghorn (1810-1865), one of

the most distinguished of England's women-novelists, was

born at Cheyne Row, Chelsea, September 29, 1810. She

was the second child of William Stevenson, of whom an

account is given in the Annual Biog-raphy and Obituary

for 1830. Mr Stevenson, who began life as cla.ssical tutor

in the Manchester Academy, and preached also at Doblane,

near that town, afterwards relinquished his ministry and

became a farmer in East Lothian ; and later, on the failure

of his farming enterprises, he kept a boarding-house for

students in Drummond Street, Edinburgh, where he also

became editor of the Scots Magazine, and contributed

largely to the Edinburgh Review. At the time of hii*

daughter's birth Mr Stevenson had been appointed Keeper
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'of tlie hecords to tbe Treasury, ana was living in Chelsea,

still a diligent contributor to varioM periodicals of the day.

Mrs Stevenson, Mrs Gaslcell's mother, was a Miss Holland,

of Sandlebridge in Cheshire, an aunt of tlio late Sir Henry
Holland. She died at the birth of her daughter, who was
in a manner adopted, when she was only a month old, by
her mother's sister, Mrs Lumb. Tliis lady had married a

wealthy Yorkshire gentleman, but a few months after her

marriage, and before the birth of her child, discovered that

her husband was insane, and fled from liim to her old home
in the little market town of Knutsford, in Cheshire. Mrs
Lumb's own daughter having died, she transferred all her

affection to the little Elizabeth, between whom and her

there existed through life the strongest bond of affection.

During Elizabeth's childhood at Knutsford she was visited

now and then by her sailor-brother ; but while she was still

a girl he went to India, where he somewhat mysteriously,

and without any apparent motive, disappeared, and all

further trace of him was lost. She was afterwards sent for

about two years to a school kept by a Miss Byerley at

Stratford-on-Avon, and on leaving school went for a time

to live with her father, who had married again. Under his

guidance she continued lier studies, reading witli.him in

history and literature, and working, chiefly by herself, at

Latin, Italian, and French, in all of which she was in later

life proficient. Having tenderly nursed her father in his

last illness, she returned to her aunt at his death in 1829
;

and, with the exception of one or two visits to Newcastle,

London, and Edinburgh, she continued to live at Knutsford
till her marriage. She had at this time a reputation for

great beauty ; and even in later life her exquisitely-shaped

soft eyes retained their light, and her smile its wonderful
sweetness. Her marriage to the Eev. William Gaskell,

M.A., of Cross Street Chapel, Manchester, took place

August 30, 1832, at Knutsford church ; and during the
earlier years of her married life Mrs Gaskell lived very
quietly in Manchester, surrounded by a few intimate and
cultured friends, and devoting all her time and abilities to

the cares of a necessarily frugal household. Among these

friendships, that with Miss Catherine Winkworth and her
sisters was perhaps the longest and most cherished. From
the first, although she never visited tlie poor as a member
of any organized society, she sought by all means in her
power to relieve tlie misery which, in a town like

ilanchester,. she was constantly witnessing. She gave the

most devoted help and tender sympathy to such cases of

individual distress as came under her notice. She assisted

Mr Travers JIadge in his missionary work amongst the
poor, and was the friend and helper of Thomas Wright, the
prison philanthropist. She also made several individual

friendships among poor people, and knew personally one or

two types of the Cliartist working-man. She was specially

interested in the young working-women of Manchester, and
for some years held a weekly evening class at her own house
for talking with them and teacliing them. Of Mrs Gaskell's

seven children, two were still-born, and another, her only
BOn, born between the tliird and fourth of her four living

daughters, died at the age of ten months. The death of

this baby is said to have been the ca\iso of Mrs Gaskell's

beginning to write, when she was urged by lier husband to

do so, in order to turn her thouglits from her own grief.

Slie began by writing a short paper callfd "An Account of

Clopton Hall," for WiUiani Howitt's Visi/s to liemarhihle
P-lacfs. This was followed by one or two short stories, such
<is the " Sexton's Hero," for tlie People's JoiiriMl; and then
she wrote Mori/ £<iitoii, a T.dc cf Mmtchesler Life. On
its completion, she sent it to one publislier in London wlio

rejected it unread, and then to Messrs Chapman and Hall,
who, after keeping the manuscript for a year witliout

acknowledgment; wrote to her accepting the novel for

publication, and offering the authore-ss £100 for the copy-

right. The appearance of Mary Barton in 1818 caused
great excitement in Manchester, and a strong partisanship

vyas felt for and against its anonymous author. After its

publication Mrs Gaskell paid several visits in London,
where she made many friends, among whom we may men-
tion Dickens, Forster, Mrs Jameson, Lord Houghton, Mrs
Stowe, Ruskin, and Florence Nightingale. Her friendship

with Charlotte Bronte also dates from about this time,

when the two authoresses met at the house of Sir James
and Lady Kay Shuttleworth, near Bowness, in Westmore-
land, and Mrs Gaskell received her first impressions of the

shy " little lady in a black silk gown," who afterwards be-

came personally her dear friend,—although, from a literary

point of view, they could hardly help being rivals,—and
the story of whose life, when it was ended, Mrs Gaskell

was destined to write with such consummate care and tender

appreciation. But Mary Barton was to prove only the

first of a series of scarcely less popular publications, which
appeared either independently or in periodicals such as

Uozisehold Words. It was followed in 1850 by Tlie Moor-
land Cottage. Cranford and Bidk appeared in 1853

;

North and South, in 1855 ; The Life of Charlotte Bronte, in

1857 ; Hound tlie Sofa, in 1809 ; Bifjht at Last, in 1860

;

Sylvia's Lovers, in 1863; and Cousin Phillis and Wives and
Daughters, in 1805.

During these years—years of increasing worldly pro-

sperity and literary distinction—JIrs Gaskell often went
abroad, chiefly to Paris and Rome, but once for a long visit

to Heidelberg, and once also to Brussels, to collect infor-

mation about Charlotte Bronte's school-days. In Paris her

genius was warmly appreciated ; and, while she was a guest

among them, Guizot, Montalembert, and Odillon Barrot vied

in doing her honour. Of her visits in England some of the

pleasantest were to Oxford, where she counted among her

friends Mr Jowett and Mr Stanley (dean of Westmiuster).

At other times, when she was busy writing one of her

novels, she would leave home with one or two of her

children, and carry her manuscript to some quiet country

place, where she could write undisturbed. AThen she was

at home, although she was enthusiastically interested in the

political questions of the day, and her warm, impulsive

nature made her ready at any time to give personal help

and sympathy where it seemed to be needed, Mrs Gaskell

refrained from taking active part in public movementj or

social reforms, if we except, indeed, the great sewing-school

movement in Manchester at the time of the cotton famine

in 1862. Her hfe was thoroughly literary and domestic.

She read mud; : Goldsmith, Pope, Cowper, and Scott were

the favourite autliors of her girlhood ; in later life she

admired Paiskin and Macaulay e.'ctremely, and delighted in

manyold French memoirs of the time of Madame de S^vigni?,

whose life she often planned to write. It is remembered

of her that one day, when she was reading George Eliot's

first and anonymous story Amos Barton, she looked up and

said, " I prophesy that tlie writer of this will be a great

writer some day." The prospect of the awful cotton famine

in Manchester in 1862 set Mrs Gaskell anxiously thinking

what could be done to relieve the coming distress, and she

decided, " without any suggestions from others, on a plan

of giving relief and employment together to the women
niill-hands, which was an exact prototype of the great

system of relief afterwards publicly adopted, namely, the

sewing-schools." When. these were formed, Mrs Gaskell

"merged her private scheme in the public one, and worked

most laboriously in tlie sewing-school nearest her home."

This was but three j-ears before hor death. Still bui^y

writing her novel Wives and Daughters, she was staying

with lior children at Holybourne, Alton, in Hampshire,

a house which sho had just purchased as a surprise and
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gift In her husband, when she died suddenly of heart

<lise;ise, about 5 o'clock, on Sunday evening, November
12, 1805. - Iler remains were carried to the churchyard

of the Old Presbyterian Meeting-house at Knutsford,

where her childhood and girlhood had been spent, and
which she had left as a bride, three-andthirty years before.

A memorial tablet in memory of Mrs Gaskell was erected

by her husband's congregation, in Cross Street Chapel,

Manchester—a tribute not only to her genius, and the

spirit in which it was exercised, but to the " tenderness

and fidelity" of tho wife and mother who had lived long

amongst them.

With this knowledge of the facts of JIrs Gaskell's life, it

is not difficult to trace the sources of her inspirations.

Some of her shorter tales, it is true, seem to have been

suggested merely by her readings ; and, carefully as she

collected their materials, these are the least satisfactory of

her writings. But by far the most of what she wrote was

founded on observation and experience. Mrs Gaskell has

reproduced, with slight variations, in her novel Xorlh and
South, the incident in her father's youth, when he and

his friend and fellow-student, the Rev. George Wicke of

Monton, believing it wrong to be " hired teachers of re-

ligion," resigned tlieir ministries and sought a livelihood

otherwise. The beautiful story in " Mary Barton " of the

two working-men who brought the baby from London to

Manchester is a version of an anecdote about Jfrs Gaskell's

own infancy, of her being taken to Knutsford, after her

mother's death, by a friend who chanced to be travelling

that way. The little county town of " Cranford"— with

its population of widows and maiden ladies, and its horror

of the masculine portion of society—is Knutsford, so long

JIrs Gaskell's home. In Cranford every character, if not

€7ery incident, is real; and the pathetic little story of

Poor Peter can have been suggested only by the disap-

pearance of that =5ailor brother who used to visit Mrs
Gaskell in her girihood, and whose mysterious loss also

must have interested her always afterwards in " disappear-

ances "—the title of one of her papers in Household M'ords.

Pleasant months spent at Morecambe Bay and Silver-

dale initiated her in tho mysteries of rural and farm life.

Her visits to Franco were the origin of her talcs of the

Huguenots and the, French, refugees at the time of the

Revolution, The Edinburgh of her girlhood appears in one

or two of her stories, briefly but vividly sketched. Her
schooldays at Stratford-on-Avon arc remembered in Lois the

Witch ; and, if only in a little story like tho visit to

Hepponheim, we can trace her excursions from Heidelberg

along the broad, white Bcrgstrasse. But it is most of all

in Mart/ Barton, a story of the trials and sorrows of the

poor in Manchester, whom she had had so many oppor-

tuuities of observing, that Mrs Gaskell gave her personal

knowledge and experience to the world. Her severest

critic, Mr W. R. Greg, admits Mrs Gaskell's knowledge of

her subject, but objects to tho impression left by the novel

on tho mind of tho reader as inaccurate and harmful.
" Were Mary Barton," he says, " to be only read by Man-
chester men and master manufacturers, it could scarcely

fail to be serviceable, because they might profit by its

suggestions, and would at onco detect its exaggerations

and mistakes ;" but on tho general public he fears its

cfifect will bo "mischievous in tho extreme." One
doubts whether a calm solution of a great economic'diffi-

culty, such as that which JIrs Gaskell treats of, could

ever be given in a novel; and certainly the warm-hearted,
impulsive authoress of Mary Parian had no such aim
in view. It is probable that she wrote without any
distinct economic theories. Earnest, benevolent intentions

she no doubt had, but she was far more of an artist than

a reformer. Had it not been so, Mary Barton would uot

rank so high in the literature of fiction as it docs. It

is no work of occasion, the chief interest of which departs

when the occasion itself is over. It is a thoroughly artistic

production, and for power of treatment and intense interest

of plot has seldom been surpassed. It is as the authoress of

Mary Baiion that iirs GaskeH will be remembered. Of
her other works, Puth is singularly inferior to its predeces-

sor ; but North and South, which takes the side of the

piaster manufacturers, as Mary Barton did that of the men,

has been scarcely less popular with the public. Perhaps

the two best of Mrs Gaskell's productions, each in its

own way, are the exquisitely humorous Cranford and
Cousin Phillis, which has been fitly called an idyll in prose.

Wives and Daughters, even in its uncompleted state, is

artistically almcst faultless, and full of a quiet restful

beauty entirely its own. George Sand was a great admirer

of this novel, and Mrs Gaskell's family still cherish a saying

of hers about it :—-" It is a book," she once said to Lord
Houghton, " that might be put into the hands of an inno-

cent; girl, while at the same time it would rivet the attention

of the most hlase man of the world." Her one work which

is not a novel—her Life of Charlotte Bronte—it is difficult

to praise too highly, either as a biography proper, or as

a narrative written with the consummate skill of the

novelist. Some people, indeed, have thought that Mrs
Gaskell transgressed the bounds of the biographer in pub-

lishing so many details of Miss Bronte's domestic and

private life ; but the case was a peculiar one. The char-

acter of Charlotte Bronte's writings made it advisable that

her reader, in order properly to understand her, should be

admitted to'some of the hitherto hidden facts of her short,

sad life. Mrs Gaskell, knowing and esteeming Charlotte

Bronte in the character of friend, daughter, and wife, hoped

in some degree to justify to the world the morbid, unhealthy

tone which pervaded her genius ; and surely, if any hand

was to draw the curtain, none could have done it more

tenderly than that of her friend. .
(f. u.)

GASSENDI, PiEkiE (1592-1055), one of ILj most

eminent French philosophers, was boru of poor but respect-

able parentage at Champtercier, near Digue, in Provence,

on the 22d January 1592. At a very early age he gave

indications of remarkable mental powers, and at the instance

of his uncle,- tho curd of his native village, he was sent to

the college at Digue. He made rapid progress in his

studies, showing particular aptitude for languages and

mathematics, and it is said that at the age of sixteen he was

invited to lecture on rhetoric at the college. He cannot have

retained this post for any length of time, for soon afterwards

he entered the university of Aix, to study philosophy under

Fesaye. In 1C12 he was called to the college of Digne to

lecture on theology. Four years later he received the

degree of doctor of theology at Avignon, and in 1017 he

took orders as a priest. In the same year he was called to

the chair of philosophy at Aix, and seems gradually tc have

withdrawn from theological study and teaching.

At Aix lie lectured prhicipally on the Aristotelian philo-

sophy, conforming as far as possible to the orthodox

methods. At the samo time, however, he prosecuted his

favourite studies, physics and astronomy, and by the dis-

coveries of Galileo, Kepler, and others became more and

more dissatisfied with tho Peripatetic system. It was,

indeed, tho very period of violent revolt against the autho-

rity of Aristotle, and Gasscndi shared to the full the

practical and empirical tendencies of the age. He, too,

began to draw up in form his objections to the Aristotelian

philosophy, but did not at first venture to publish them.

The portion shown to his friends Peiresc and Gautier,

however, was bo vehemently approved by them that in

1624, after he had left Aix for a canonry at Grenoble, he

printed the first part of Lis Exercitationcs paradoxieai

X. — 14
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adoersus A risioteUos. A. fragmeut of tae second bcok was

published later (1C59), but the reniaiuing five, requisite to

complete the work, wen; never composed, Gassendi appar-

ently thinking that after the Discnssioaes Peripatelicce of

Tatriciua little field was left for his labours.

The Exercitationes on the whole seem to have excited

mure attention than they deserved. They contain little

or nothing beyond what had been already advanced

against Aristotle by the more vigorous of the Humanists, by

Valla and Vives, by Karaus and Bruno. The first book

expounds clearly, and with much vigour, the evil effects of

the blind acceptance of the Aristotelian dicta on physical

and philosophical study ; but, as is the case with so many
of the anti-Aristotelian works of this period, the objections

do not touch the true Aristotelian system, and in many
instances show the usual ignorance of Aristotle's own

writings. The second book, which contains the review of

Aristotle's dialectic or logic, is throughout Eamist in tone

and method.

After a short visit to Paiis iu 1628, Gassendi travelled

for some years in Flanders and Holland with his friend

Luillier. During this time he wrote, at the instance of

ifersenne, his examination of the mystical philosophy of

Robert Fludd (Epistolica disser/atio in r/ua prwcipiia prin-

cipia philosophke Bo, Fluddi deleguul ur, 1031), an essay on

parhelia [Epistola de Parhdiis), and some valuable observa-

tions on the transit of Mercuiy which liad been foretold by

Kepler. Ho returned to France in 1G31, and two years

later received the appointment of provost of the cathedral

church atDigne. Some years v/ere then spent m travelling

through Provence with the duke of Angouleme, governor of

the department. The only literary work of this period is

the Life of Feiresc, which has been frequentTy reprinted,

and was translated into English. In 1C42 ho was again

engaged by Jlersenno in controversy, on this occasion

against the celebrated Descartes. His objections to the

fundamental proposition:? of Descartes were published in

1612; they appear as the fifth in the series contained iu

the works .of Descartes. In these objections Gassendi's

already great tendenc}' towards the empirical school of

speculation appears more pronounced than in any of his

other writing.s. In 1645 he was invited by the archbishop

of Lyons, brother of Cardinal Richelieu, to the chair of

mathematics in the College Royal at Paris. He accepted

this post, and lectured for many years with great success.

In addition to some controversial writings on physical

questions, there appeared during this period the first of the

works by which he is best known iu the history of lAilo-

Eophy. He evidently found himself more in harmony with

Epicurus than with any other philosopher of antiquity, and

had collected much information regarding the Epic\irean

system. la 1617 Luillier persuaded him to publish some
of his works, which took the form of the treatise De Vila,

Moribvs, el Doctrina Epicuri lihri octo. The work was well

received, and two years later appeared his commentary on

the tenth book of Diogenes Laertius {De Vila, Moribiis, <i

Placitis Epicuri, sea Animadversiones in. X. libnim Dior/.

Laer.). In the same year the more important Syntagma
philosopJiice Epicuri was published.

In 1618 Gassendi had been compelled from ill-health to

give up his lectures at the CulMge Royal. He travelled for

some time in the south of France, spending nearly two
years at Toulon, the climate of which suited him. In 1653

• he returned to Paris and resumed his literary work, pub-

lishing in that year his well-known and popular lives of

Copernicus and Tycho Drahe. The disease from which he
Bufi'cred, lung complaint, had, however, established a firm

hold on him. His strength gradually failed, and he died

at Paris on the 21th October 1605, in the sixty-third year

of his age.

His collected works, of which the most important is

the Synlarfina rhilosophiciim {Opera, i. and ii.), were
publislied in 16o3 by Montmort (G vols, fol.j Lyons).

Another edition, also in 6 folio volumes, was published by
Averanius in 1727. These volumes sufficiently attest the

wide extent of his reading and the versatility of his powers.

The first two are occupied entirely with his Synlagma
FItilosophiciiin ; the third contains his critical writings on
Epicurus, Aristotle, Descartes, Fludd, and Lord Herbert,

with some occasional pieces on certain problems of physics
;

the fourth, his Instil alio Aslronomica, and his Commentarii
de Eebvs Cc/eslibits ; the fifth, his commentary on the tenth

book of Diogenes Laertius, the biographies of Epicurus,

Peiresc, Tycho Brahe, Copernicus, Peurbach, and Eegio-

moiitanus, with some tracts on the value of ancient money,

on the Roman calendar, and on the theory of music, to all

which is appended a large and prolix piece entitled Notitia

Ece/csiiv Diniensis ; the sixth volume contains his corre-

spondence. The Lii'cs, especially those of Copernicus, Tycho,

and Peiresc, have been justly admired. That of Peiresc has

been repeatedly printed ; it has also been translated into

English. Gassendi was one of the first after the revival cf

letters who treated the titeratm-c of philosophy in a lively

way. His wi-itmgs of this kind, though too laudatory and

somewhat diffuse, have great merit ; they abound in those

anecdotal details, natural yet not obvious reflexions, and

vivacious turns of thought, which made Gibbon style him,

with some extravagance certainly, though it was tnie enough

up to Gassendi's time—"le meilleur philosophe des littera-

teurs, et le medlcur litterateur des philosophes."

Gassendi will alwa3's retain an honourable place in the

history of physical science. He certainly added little

original to the stock of human knowledge, but the clearness

of his .exposition and the manner in which he, like his

greater contemporary, Bacon, urged the necessity and utility

of experimental research, were of inestimable service to the

cause of science. To what extent any place can be assigned

him in the history of iihilosophy is more doubtful. His

anti-Aristotelian writing has been already noticed. The
objections to Descartes— one of which at least, through

Descartes's statement of it, has become famous—have no

speculative value, and in general are the outcome of the

crudest empiricism. His labours on Epicurus have a certain

historical value, but the inherent want of consistency in the

philosophical system raised on Epicureanism is such as to

deprive it of all genuine worth. Along with strong expres-

sions of empiricism (nihil in iniellectu quod non prins fuerit

ill sensu) we find him holding doctrines absolutely irrecon-

cilable with empiricism in any form. For wlii'e he main-

tains constantly his favourite maxim " that there is nothing

iu the intellect which has not been in the senses," and

v/hile lie contends that the imaginative faculty, " phan-

tasia,'' is the counterpart of sense, that, as it has to do with

material images, it is itself, like sense, material, and essen-

tially the same both in men and brutes, he at the same

time admits that the intellect, which ho aflirms to be im-

material and immortal—the most characteristic distinction

of humanity—attains notions and truths of which no effort

of sensation or imagination can give us the slightest ap-

prehension {Op., ii. 383). He instances the capacity of

forming "general notions;" the very conception of uni-

versality itself {ib., 381), to which he says brutes, who
partake as truly as men in the faculty called "phantasia,''

never attain ; the notion of God, whom lie says wo may
imagine to be corporeal, but widerstand to be incorporeal;

and lastly, the reflex action by which the mind makes its

own phenomena and operations the objects of attention.

The Syntagma rhilvfophicum, in fact, is one of tht

eclectic systems which unite, or rather place in juxtaposi

tion, irreconcilable dogmas from various schools of thought.1
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It is divided, accurding to the usual fashion of the Epicure-

aas, into logic (which, with Gassendi as with Epicurus, is

truly canonic), physics, and ethics. The bgic, which con-'

tains at least one praiseworthy portion, a sketch of the

history of the science, is divided into theory of right Appre-

hension (bene imaginari), theory of right judgment {bene

proponere), theory of right inference {btne colliycrc), theory

of right method {bene ordinare). The first part contains the

specially empirical positions which Gassendi afterwards

neglects or leaves out of account. The senses, the sole

source of knowledge, are supposed to yield us immediately

cognition of individual things
;
phantasy (which Gassendi

takes to be material in nature) reproduces these ideas;

understanding compares these ideas, which are particular,

and frames general ideas. Nevertheless, he at the same
time admits that the senses yield knowledge—not of

things—but of qualities only, and holds that we arrive at

the idea of thing or substance by induction. He holds that

the true method of research is the analytic, rising from

lower to higher notions
;
yet he sees clearly, and admits,

that inductive reasoning, as conceived by Bacon, rests on a

general proposition not itself proved by induction. He
ought to hold, and in disputing with Descartes he did

apparently hold, that the evidence of the senses is the only

convincing evidence
; yet he maintains, and from his

special mathematical training it was natural he should

maintain, that the evidence of reason is absolutely satis-

factory. The whole doctrine of judgment, syllogism, and
method is a mixture of Aristotelian and Eamist notions.

In the second part of the Syntagma, the physics, there

is more that deserves attention ; but here, too, appears in

the most glaring, manner the inner contradiction between
Gassendi's fundamental principles. While approving of the

Upicurean physics, he rejects altogether the Epicurean

negation of God and particular providence. He states the

various proofs for the existence of an immaterial, infinite,

supreme Being, asserts that this Being is the audior of the

visible universe, and strongly defends the doctrine of the

foreknowledge and particular providence of God. At the

same time he holds, in opposition to Epicureanism, the

doctrine of an immaterial, rational soul, endowed with im-

mortality and capable of free determination. It is alto-

gether impossible to assent to the supposition of Lange
{Gesch. des Materialismits, 3d ed., i. 233), that aU this

portion of Gassendi's system contains nothing of his own
opinions, but is solely introduced from motives of self-

defence. The positive exposition of atomism has much
that is attractive, but the hypothesis of the calor vitalis, a
species of anima mundi which is introduced as physical

explanation of physical phenomena, does not seem to throw
much light on tbe special problems which it is invoked to

solve. Nor is his theory of the weight essantial to atoms
as being due to an inner force impelling them to motion
in any way reconcilable with his general doctrine of me-
chanical causes.

In the third part, the ethics, over and above the discussion

on freedom, which on the whole is indefinite, there is little

beyond a milder statement of the Epicurean moral code.

The final end of life is happiness, and happiness is harmony
of aoul and body irt&iquMitas animi et indolentia corporie.

Probably, Gassendi" thinks, perfect happiness is not attainro
able in this life, hue it may be in the life to come.

The Syntagma is, thus an essentially unsystematic work,
aud clearly exhibits the main characteristics of Gassendi's
genius.. He was critical rather than constructive, widely
read afid' trained thoroughly both in languages and in

science, but deficient in speculative power and original force.

Even in the department of natursd science he shows the
same inability steadfastly to retain principles and to work
from them ; he wavers between the systems _of..Biaha and

Copernicus." That his revival of Epicureanism had an im-
portant influence on the general thinldng of the 17th
century may be admitted ; that it has any real importance
in the history of philosophy cannot be granted.

G.issendi's life is given by Sorbi^re in the fiist collected edition
of the works, by Bugerel, Vie de Oassmdi, 1737 (2d ed., 177Q), and
by Damiron, Memoire sur Gassendi, 1839. An abridgment of liia

philosophy was given by his friend, the celebrated traveller, Bemier
{Abrige de laPhilosophie de Gassendi, 8 vols., 1678 ; 2d ed., 7 vols.,

1684). The most complete surveys of his work seem to be those
of BuUe (OcsehichU der neuem fhilosophie, iii., ], 87-222),'

and Damiron {M&nioires pour servir d VEisioire de Philosophic
an If""' Slick.) Sea also Kitter, Geschichte der Fhilosophie,- 1^
543-571; Feuerbacb, Gesch. d. neii. Fhil. von Baj:on hia Spinoza,
127-150. (R. Al^.y

GASTEIN, a beautiful and picturesque vaUey in -the
Austrian duchy of Salzburg, celebrated for its mineral
springs. It is a side valley of the upper Salzach valley,

and is about 25 miles long and 1\ miles broad. It has an
elevation of between 3000 and 3500 leet. Behind it, to

the south, tower the mountains Malnitz or Nassfeld-Tauem,

7820 feet high, and the Ankogel, 10,700 feet high, and

from the right and left of these mountains two smaller

ranges run northwards forming its two side walla The river

Ache traverses the valley, and near Wildbad-Gastein forms

two magnificent waterfalls, the upper, the Kesselfall, 200
feet, and the lower, the Barenfall, 280 feet in height ; and
near these falls another called the Schleierfall, 250 feet high|

is formed by the stream which drains the Pockhart^See. The
principal villages are Bockstein, Hof-Gastein, and Wildbad-

Gastein, and the population of the whole valley it. about

3800. Hof-Gastein, with a population of about 1000,

pcssesses gold and silver mines which in the 16th century

yielded 1180 lb of gold and 9500 t) of silver annually.

They are now, however, much neglected and many of the

old mines are covered by glaciers. The village contains a

military hospital, and in the open platz there is a bust of

the emperor Francis I. who, in 1828, caused a conduit of

upwards of 5 miles long to be constructed for the purpose

of conveying the mineral waters thither from WUdbad.
Wildbad, the principal watering-place, is visited by upwards

of 3000 persons annually, and among its visitors is the pre-

sent emperor of Germany. The thermal springs, which were

known as early as the 7th century, issue from the granite

mountains, and have a temperature of 117° Fahr. They

are made use of in eases of nervous afi'ections, general

debility, and skiri diseases ; but the reason of their eiHcacy

is somewhat mysterious, as chanical analysis discovers

only a slight difference in the ingredients from those of

ordinary spring water. The village is formed chiefly of

wooden houses rising above one another in terraces. A
number of stone houses have, however, been bmlt of late

;

and there are several fine villas, one of which was con-

structed by the archduke John of Austria, and has -a

botanical garden.

The baths of Gastein first came into fame throngh a snccessful

visit paid to them by Duke Frederick of Austria in 1436. The

valley from the 11th centuiy belonged to the dukes of Peilstein, and

on the extinction of their line in 1219 it came into possession of

Bavaria, whence it passed in 1297 by purchase to Salzburg. A
convention was held at AVildbad-Gastein in August 1S65, between

the emperor Francis Joseph of Austria and King William of Prussia,

at which ^n arrangement was signed in reference to tho relations of

Austria and Prussia to Schl^.'viir-Holstein and Lauenbnrg (see

AttrtriaI

The priJncipal books on Gastein afe' Eeissacher, Der Kurort mid-^

had-Gasteiii, 1865 ; Bunzel, Bad-Gastein, 1872 ; Honigsberg, Gastein,

1873 ; and A Motith at Gastein, London, n.d.

GATAKER, Thomas (1574-1654), a learned English

divine, was born in London in 1574, and educated at

St John's College, Cambridge. From 1-601 to, 1611

he held the appointment' of preacher to the society. sX

Lincoln's Inn, which he resigned on obtaLninj? the rector?

of Eotherhithe. In 164.'' he was chosen 8 memher Df ffiB
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Assembly of Divines at Westminster. The parts of tlio

Assembly's annotations upon the Bible which were exasutecl

by him are those on Isaiali, Jeremiah, and the Lamenta-

iions. At Westminster he disapproved of the introduction

Df the Covenant, and declared himself in favour of Episco-

pacy. He was also one of the forty-seven London clergymen

tvho disapproved of the trial of Charles I. He died in 1654.

His principal works, besides some volumes of sermons, are

—On the Katnre and Use of Lots, 1G16, a curious treatise

which gave rise to much controversy ; Disserlatio de Stylo

Novi Testamenti, 1648; Cinnus, sice Adversaria Miscel^

lanea, in quibus Sacrce Scripturce primo, deinde aliorum

Scriplonmi, locis aliquam multis lux redditur, 1651, to

which was afterwards subjoined Adversaria Posthuma ; and

his edition of Marcus Antoninus, which, according to

Hallam, is the " earliest edition of any classical writer pub-

lished in England with original annotations," and for the

period at which it was written possesses remarkable merit.

The best edition of his works is that published at Utrecht

in 1668.

GATCHINA, a town of Russia, in the government of St

Petersburg and district of Tsarskoselo, 29 miles W. of St

Petersburg, in 59° 34' ^f. lat. and 30° 6' E. long. It is

situated in a flat, well-wooded, and partly marshy district,

and on the south side of the town are two lakes, distin-

guished as the White and the Black. Among its more im-

portant buUings are the imperial palace, which was founded

in 1770 by Prince Orloff, and executed according to the

plans of the Italian architect Rinaldi; the four Greek

churches, the Protestant church, a foundling asylum, a

military orphanage founded in 1803 by Maria Feodorina,

a school for horticulture, a public hospital for 1 500 patients,

founded by Paul I., an asylum for. the families of tweuty

blind ttien, and another for fifty poor peasants. In one of

the Greek churches are preserved several relics originally

brought from Rhodes to Malta by the grand-master Lille

Adam ; and the so-called priory is shown where the knights

of Malta assembled under the mastership of the emperor

Paul I. Gatchina is a junction on the railway between St

Petersburg and Warsaw, but its trade is of no great

development. Among the few industrial establishments

is a porcelain factory. The inhabitants in 1860 num-
bered 9184, of whom 2255 were members of the National

Church, 1431 Protestants, 182 Catholics, and 50 Jews.

By 1867 the total had sunk to 8337 ; but according to

the St Pttershurg Calendar for 1878 it has again risen to

8890.'

GATES, Horatio (1728-1806), an American general,

was born at Maldon in Essex, England, in 1728. He
entered the English army at an early age, and soon obtained

considerable promotion. He was severely wounded while

accompanying General Btaddock in his unfortunate expedi-

tion against the French settlements on the Ohio in 1755,

and he took part in the expedition against Martinico in

January 1762. After the peace of 17G3 he purchased an

estate in Virginia, where he resided till the commencement
of the revolutionary war in 1.775, when he was named
by congress adjutant-general In 1776 ho was appointed

to command the army on Lake Champlain ; but, his conduct

there not having been approved of, he v,a8 superseded in the

following spring; yet in August he was sent to oppose

fieneral Burgoyue, whom he totally defeated on the IGth

of October, and compelled to surrender his whole army,

—

an achievement which was, however, largely due to the

previous manauvres of Schuyler, whom Gates superseded.

After obtaining the chief command in the southern districts,

Gates was totally defeated at Camden, in South Carolina,

by Lord Coruwallis, on the 16th of August 1780. On this

account ho was superseded by General Greene; but an

lovest'gition into his conduct terminated in acquitting him

fully and honourably of all blame, on the ground that Lis

defeat had been unavoidable in the disorganized state of

the array under his command. After this he again retired

to his Virginian estate, whence he removed to New York
in 1800. On his arrival he was immediately admitted to

the freedom of the city, and then elected a member of the

State legislature. Before his departure from Virginia he
granted emancipation to his slaves, accompanying their

manumission with a provision for those who needed assist-

ance. He died on the 10th of April 1806.

GATESHEAD, a municipal and parliamentary borough
and market-town of England, county of Durham, is situated

on the right bank of the Tyne, opposite Newcastle, of which
it practically forms a part, being united with it by three

bridges. The town consists of two principal and nearly

parallel streets, from which others diverge in various direc-

tions. A great fire which occurred in 1854 was taken ad-

vantage of for the carrying out of improvements in the old

part of the town, and it is now much less crowded than for-

merly. In the suburbs there are a considerable number of

fine mansions. The parish church, recently restored, is an
ancient cruciform edifice surmounted by a lofty tower ; and
several of the other churches and chapels are handsome
buildings. The Wesleyan and Primitive Methodists, the

Congregationalists, Baptists, Presbyterians, and Reman
Catholics are all represented. The town possesses a fine

cemetery, a well laid out public park, a new town-hall, a

grammar school, a hospital (St Edmund's) for fifteen in-

digent persons, a reformatory, a mechanics' institute, and

a dispensary. There are large iron works (including

foundries and factories for engines, boilers, chains, and
cables), sliipbuilding yards, glass manufactories, chemical,

soap, a d candle works, brick and tile works, breweries and

tanneries. The town also contains the principal dep6t of

the North-Easteru Railway, with large stores and loco-

motive works. Extensive coal mines exist in the vicinity;

and at Gateshead Fell are large quarries for grindstones,

which are much esteemed and are exported to all parts of

the world.

The laree number of Koman relics found at Gateshead would
seem to indicate that it was originally an outwork of the Roman
station at Newcastle. Tlie name is mentioned as early as 1080,
and in 1164 the bisliop of Durliam granted to its burgesses eiiual

privileges witli those of Newcastle. On the dissolution of the see

of Durham in 1552, an Act was passed for uniting the town to the

borough of Newcastle, but on the restoration of the rights of the
bishopric it was again placed under that jurisdiction, being governed,

from 1317 to 1G95, with the exception of that short intermission,

by a bailiff nominated by the bishop. From 1695 to 1826, when
it became a municipal borough, it was governed by two stewards,

elected by the Innabitants. Gateshead returns one member to

parliament. The population of the municipal borough, which in

1861 was 33,587, was 48,627 in 1871.

GATH, one of the five chief cities of the Philistines.

Its site appears to have been known in the 4th century, but

the name is now lost. Eusebius (in the Onomasticoi)

places it near the road from Eleutheropolis (Beit Jibrln) to

Diospolis (Ludd) about 5 Roman miles from the former.

The Roman road between these two towns is still traceable,

and its milestones remain in places. East of the road at

the required distance rises a wldte cliff, almost isolated, 300

feet high, and full of caves. On the top is the little mud
vilkge of Tell-es-Sftfi ("the shining mound "), and round it

are the mounds which mark the site ofthe crusading castle

of Blanchegarde (Alba Custodia), built in 1144. Tell-

es-S4fi was known by its present name as far back as the

12th century, but it appeard probable that the strong site

here existing represents the ancient GatL The cUff stands

on the south bank of the valley of Elah, and Oath appears

to have been near this valley (1 Sam. xvii. 2, 62), ^Tho

name Oath, meaning a " winepress," designates several other

places in Palestine.
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_ GATTT, Mrs Alfred (1809-1873), daugliter of l]ie

Rev. Dr Scott, chaplain to Lord Nelsou, wn3 born at

Burnham, Essex, in 1809. In 1839 Margaret Scott was
married to the Eev. Alfred Gatty, D.D., vicar of Ecclesfield

near Sheffield, sub-dean' of York cathedral, and the author

ot various works both secular and religious. In 18-12 she

published in association with her husband a life of her

father, the Rev. Dr Scott ; but her first independent work

was The Fairy Godmother and other Tales, which appeared

in 1851. This was followed in 1855 by the first of five

volumes of Parables from Nature, the last being published

in 1871. It is under the nom de plume of Aunt Judy, a3

a pleasant and instructive writer fur children, that Mrs
Gatty is most widely known. Previous to commencing
Aunt Judy's Magazine in May 1866, she had brought out

Aunt Judy's Tales a.nd Aunt Judy's Letters; and among the

other chQdren's books which she subsequently published,

were Aunt Judy's Song Bookfor Children and The Mother's

Book of Poetry. Besides other excellences her children's

books are specially characterized by wholesomeness of

B.entiment and- cheerful humour. Her miscellaneous writ-

ings include, in addition to several volumes of tales, The

Ol<rFolks from Home, an account of a holiday ramble in

Ireland; The Travels and Adventures of Dr Wolff the

Slissionary, in which she was assisted by her husband
;

British Sea Weeds ; Waifs and Strays of i'atu>-al History;

A Book of Emblems ; and The Book of Sun-Dials. She
died October 3, 1873.

GAUDEN, John (1605-1G62), the reputed author of

the Eikon Bnsilike, was born in 1605 at Mayfield in Essex,-

of which parish hi^ father was vicar. He was educated at

Bury St Edmunds, and afterwards at St John's College,

Cambridge. He obtained about 1630 the vicarage of

Chippenham in Cambridgeshire, and the rectory of BrighS-

well in Berkshire. At the breaking out of the civil war he

was domestic chaplain to Robert Rich, second earl of

Warwick, one of the parliamentary leaders, and, being

selected to preach before the House of Commons in 1640,

was presented with a silver tankard for his discourse. In

1641 he was appointed by the parliament to the deanery

of Booking, in Essex. He became master of the Temple
in 1659, in succession to Dr Ralph Brownrigg, bishop

of Exeter, and after the Restoration in November 1660
was appointed to the same diocese. Between 1642,

the date of his first printed work, and 1660 he published

some thirteen or more books, of which number, however,

only one appeared prior to the execution of the king. Soon
after his appointment to the see of Exeter, he privately laid

claim to the authorship of the Eikon Basilike, a work com-

monly attributed at the time to Charles I. This claim

Gauden put forth in a correspondence with the Lord
Chancellor Hyde, earl of Clarendon, and the earl of Bristol,

"rom 21st December 1660 to 31st March 1662. The letters

of Gauden among them have been published in Dr Maty's

Heview in 1782, and again in the Appendix to vol iii. of

the Clarendon Papers. In the year 1693 a Mr Arthur
Korth of London, who had married a sister of Dr Gauden's
daughter-in-law, published a series of letters which he had
found among his sister-in-law's papers, and which added
materially to the strength of the bishop's claim. They
consisted ot the other side of the correspondence referred to

above, vii., a letter from Secretary Sir Edward Nicholas to

Gauden in January 1660-1, two from the bishop to Chancellor

Hyde in December 1661 and the duke of Tork in January
1661-2, and one from Hyde to the bishop in March 1661-2.
These letters, however, have been regarded with consider-

ible suspicion by late writers on the subject, and have even
been pronounced to be forgeries by some, who have pointed
out that the two letters written by Gauden himself to

Clarendon and the duke of York were found ''n the bishop's

house, not among tlie papers of the persons to whom they

were directed. The letter also from Clarendon to Gauden,
though written nine months after his obtaining his earldom,

is signed Edward Hyde, a blundering anachronism which,

points to the unskilful hand of a forger. The whole ques-

tion of the claims of Charles I. and Dr Ganden was dis-

cussed at great length and with considerable ability and
ingenuity from 1824 to 1829 by Dr Christopher "Words-

worth, master of Trinity College, Cambridge, on behalf of

the king, and the Rev. H, J. Todd on the side of Dr Gauden.
Fresh evidence, however, has lately turned up in the shape

of letters and papers of Charles IL and his ministers,

written soon after the execution of the king, which go far

to invalidate if not entirely destroy the claim of Dr Gauden,
and prove that those persons to whom he most confidently

appealed in support , of his pretensions were the strongest

upholders of the king's authorship at the time immediately

subsequent to the appearance of the work. In 1662, on
the death of Brian Duppa, bishop of Winchester, Dr
Gauden applied to be translated from Exeter to that see,

but his claims were set aside in favour of George Morley,

bishop of Worcester, and the vacancy thus created was filled

by the bishop of Exeter. He only lived four months after

this last promotion, and dying on 20th September 1662,

was buried in Worcester Cathedral. His will ia preserved

in the Prerogative Office of Canterbury.

He left a widow, the daughter of Sir William Russell of

Chippenham, who after her husband's death wrote a letter

to her son John on the subject of the king's book, and

enclosed in it a narrati\'e of the whole claim. This was

published with the correspondence mentioned above by Mr
North in 1693. She also erected a monument to the

bishop's memory in Worcester Cathedral, representing him
with the Eikon Basilike in his hand.

GAUDICHAUDBEAUPRlS, Ch.a.eles (1789-1854^ a

French botanist, was born at Angouleme, September' 4,

1789. He studied pharmacy first in the shop of a brother-

in-law at Cognac, and then under Professor Robiquet at

Paris, where from Desfontaines and L. C. Richard he

acquired a knowledge of botany. In April 1810 he was

appointed dispenser in the military marine, and from July

1811 to the end of 1814 he served at Antwerp. In

September 1817 he joined the corvette "Uranie," as phar-

maceutical botanist to the circumpolar expedition com-

manded by De Freycinet (see vol ix. p. 777). The wreck

of the vessel on the Falkland Isles, at the close of the year

1819, deprived him of more than half the botanical collec-

tions he had made in various parts of the world. In

1830-33 he visited Chili, Peru, and Brazil, and in 1836-

37 he acted as botanist to " La Bonite " during its circum-

navigation of the globe. His theory accounting for the

growth of plants by the supposed coalescence of elementary
" phytons " involved him, during the latter years of his life,

in much controversy with his feUow-botanists, more espe-

cially M. de Mirbeh He died January 16, 1854.

Besiiles his Holanique du Voyage autour du Monde, aiaiti

pendant Us Annies 1S36-1837, 4 vol?, fol., with plates, ivliich

included several previona worki?, Gaudichaud-Benupre wrote
" Lettrea mi rOrganographie et la Physiologie," Arch, de

Botaniqm, ii., 1833 ;
" Recherches .gen^ralea sur I'Oiganographic,"

&o. (prize essay, 1835), Mem. de VAcadimie dcs Sciences,^ t viii.,

and kindred treatises, besides memoirs on the potato-ljliglit, tlie

multiplication of bulbous plants, the inerease in diameter of dicoty-

ledonous vegetables, and other subjects ; and Mefulation de toules

les Objections centre Us nouvmux Principcs Physiohgiqnes, 1852.

See Biographic Univcrsdle, t. xvi., 1856.

GAUERMANN, Feiedkich (1807-1862), an Austrian

painter, son of the landscape painter Jacob Gauermann

(1773-1843), was born at Wiesenbach near Gutenstein, in

Lower Austria, 20th September 1 807. It was the intention

of his father that ho should devote himself to agriculture,

but the example of an elder brother, who, however, dieJ
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early, fostered lib inellaation towards art, and though he

had enjoyed no special instruction his first attempts at

copying nature were so successful that his father was

persuaded to permit him to chooso a profession whicli

seemed so much to accord with his natural beut. Under

his father's direction he began studies iu landscape, and he

also diligently copied the works of the chief masters in

animal painting which were contained in the academy and

court library of Vienna. In the summer he made art tours

in thadistricts of Styria, Tyrol, and Salzburg. Two animal

pieces which he exhibited at the Vienna Exhibition of 1824

.were regarded as remarkable productions for his years, and

led to lus receiving commissions in 1825 and 1826 from

Prince Metternich and Caraman, the French ambassador.

His reputation was greatly increased by his picture The

Storm, exhibited in 1829, and from that time his works

wore much sought after and obtained correspondingly high

prices. His Field Labourer was regarded by many as the

most noteworthy picture in the Vienna exhibition of 1834,

and his numerous animal pieces have entitled him to a place

in the first rank of painters of that class of subjects. The
peculiarity of hu pictures is the representation of human
and animal figures in connexion with appropriate landscapes

and in characteristic situations so as to manifest nature as

a living whole, and he particularly excels in depicting the

free life of animals in wild mountain scenery. Along with

great mastery of the technicalities of his art, his works

exhibit patient and keen observation, free and correct hand-

ling of details, and bold and clear colouring. He died at

Vienna, 7th July 18C2. Many of his pictures have been

engraved, and after his death a selection of fifty-three of his

works was prepared for this purpose by the Austrian Kimst-

vereiii (Art Union).

GAUGE, in the raechanicaf arts, is the name applied

to a great variety of instruments, of which the object

may be broadly stated to be the affording of in-

creased facilities for comparing any two dimensions or

distances. Wherever it is necessary for this to be done

with a degree of accuracy unattainable by such means as

the ordinary measuring rule affords, or for the same

dimensions to be frequently measured with a maximum
of speed and certainty, there will the hand-craftsman at

once avail himself of some form of gauge. At the present

day a due appreciation of the value of gauges is of growing

importance to the mechanician, since they enable him greatly

to improve the " fit " of the several portions of his machinery,

whilst at the same time the labour expended in fitting is

materially reduced. Indeed the system of making all

similar parts " to gauge," so that in any number of machines

they are interchangeable, is now effecting more than any

other single caase for the improvement and cheapen-

ing of mechanical substitutes for manual labour.

The gauges which come within the province of this

article differ in two main particulars, according as they

refer the measurements which can be made by them to

some definite and established standard of length, or take

cognizance only of an arbitrary or haphazard one. The

obvious advantage of being able to record, and at any time

again obtain with certainty, the thickness of a plate of metal,

or any other gauged dimen.^ion, would have led one to sup-

pose that for all except mere temporary purposes the gauges

U5ed would invariably be of the first kind—Standard

Gauges, as we shall distinguish them. But the fact is un-

happily far otherwise, at least as regards the important

manufactures of sheet metal and wire (which cannot be easily

measured without some fonuof gauge), the result being that

the thicbioss and diameters of those are expressed by vari-

ous complicated and irregular series of numbers and letters,

which have no reference either to each other or to aay

standard .system of measurement. Of those arbitrary

series the B.W.G. or Birmingham Wire Gauge may be
taken as the type. The largest size of which it takes
account is known as No. 0000, after which come 000, 00,

0, and then the numerals from 1 to 36, which last is the

smallest size. It is frequently used for gauging the thick-

ness of sheet metal as well as for wire, in spite of the ex-

istence of the Birmingham Plate Gauge, which has an
equally arbitrary series of its own, consisting of the same
numbers (from 1 to 36) used iu the reverse manner, the

low numbers being the small sizes. Other arbitrary wire

gauges also tend to add to the general confusion, amongst
which may be mentioned the Lancashire Gauge, which takes

an alphabet and a half, in addition to the numerals up to 80,

for expressing the sizes of steel wire which are referred to

it, but which nevertheless does not apply to " music wire,"

or " needle-wire," or sundry other special kinds of wire,

which are favoured with separate gauges of their own.

Of late years careful comparisons have more than once been

independently made with a view to ascertaining the standard

value of these incongruous systems, but the discrepancies

iu the results only prove what might have been predicted,

viz., that errors have crept in, and that those which profess

to be alike differ among.st themselves, whilst there exists

no satisfactory means of rectifying these errors. Their

gradual and entire abolition therefore seems to be the only

chance of real improvement, and it is earnestly to be

hoped that the Standard Gauge originally suggested by

Sir J. Whitworth, which is now largely employed, may soon

entirely supersede them. In this system the sizes are

directly referred to the English imperial standard of length,

each being expressed by the number of thousandth parts

of an inch which it contains. Tims No. 36 wire means

wire '036 of an inch in diameter. Under the old systems

this might have been either No. 20, No. 62, No. 3, or

No. 18.

Examples of some of the naual forms of gauges are given

below. For wire the simplest gauge consists of a steel plate

with a series of holes drilled through it, each hole being

numbered according to the series to which the gauge re-

fers. By means of the Notched Gauge (fig. 1) sheet metal

can be gauged by a similar mode of obtaining a more or

less accurate fit. Rough gauges on the samo principle are

constantly employed also in workshop practice for compar-

ing together internal or external diameters, &c. ; and

r o, I B.w c. '-C:

n C.4

they serve tho purpose well enough so long as the object ia

a mere comparison, without taking account of the amount

of any minutfc difference which may exist. When a measure-

ment of such differences is required, or direct reference

to a standard system, recourse must be had to some

form of gauge p'rovidcd with means foV enlarging them

sufficiently to be readily recognizable. Sliding or Calliper

Gauges, such as fig. 3, fulfil this requirement by. baTiO;
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ffie graduated scale attixed to one of their arms and a

vernier in connexion with the other. A V-gauge, which,

instead of a series of notches round its edge, has only one

long tapering notch, by the graduations of which the

diameter of any wire that will enter it can be read off, is

simple and tolerably efficient. So also is the kindred

arrangement (fig. 5), in which a wire or plate can be

inserted between a fixed pin and the edge of a revolving

cam with graduated face. But perhaps on the whole the

best and handiest form is the Micrometer Gauge (fig. 2),

which, by means of a micrometer screw with a divided head,

measures to the one-thousandth part of an inch, and in

careful hands can render visible even smaller fractions.

Gauges consisting of two arms jointed together like pincers

are also used in certain trades, minute differences in the

width of the jaws being magnified and rendered visible on

a graduated arc at the opposite ends of the arms.

For special purposes gauges of many other forms are

employed, some of which are of much greater delicacy, but

these cannot be described here. The only others which

remain to be mentioned are those of which the Plug and

Collar Gauges (fig. 4) are the type, sets of which are now
to be found in almost all mechanical workshops where the

value of standard dimensions is recognized. Each gives

only the one external or internal dimension for which it is

made, but it gives that with the highest attainable accuracy,

so that by carefully preserving a comparatively small num-
ber of these for reference, and using them in conjunction

with measuring machines,- the most minute differences can

be measured and noted in terms of the standard, so that

exact sizes can at any future timo be again obtained with-

out appreciable error. (c. p. b. s.)

GAUHATI, a town in KimrTip district, Assam, the chief

town of the province, situated on the left or south bank
of the Brahmaputra, lat. 26° 11' 18" N., long. 91° 47' 26"

E. Gauh4ti, which is the most populous town in the

Brahmaputra valley, was the seat of the British administra-

tion of Assam up to 1874, when the headquarters were
removed to Shillong in the Khisi hills, 67 miles distant,

wi;h which it is connected by an excellent cart road.

Gauhita b an important centre of river trade, and the

largest seat of commerce in Assam. A regiment of native

infantry is permanently cantoned there. Two much fre-

quented places of Hindu pilgrimage are situated in the

immediate vicinity, the temple of KAmAkhyA on a hill 2

miles west of the town, and the rocky island of Umininda
in the mid-channel of the Brahmaputra. Population

(1872), 11,492; municipal revenue, £2727.
GAUL, the name given by the Romans to the country

lying between the Rhine and the Pyrenees. ^V^len the

Greeks first became acquainted with the south-west of

Europe they applied to the whole of it, in a somewhat vague
sense, the term Celtice (ij KcXtiktJ), calling its inhabitants

Celts (KcXtoi). Later we find Galatia (PaXana) and Gallia

(PaXXia), with the corresponding Galati (TaXaToi) and Galli

(FaXXoi), used as nearly synonymous with the earlier name.
The shorter of these two forms the Romans adopted ; and
in the opening chapter of Caesar's well-known Commentaries,
we have our first definite account of the limits of the

country and its divisions, as then understood. According
to this authority, Gaul was in his day divided among three

peoples, more or less distinct from one another, the Aqnitani,

the Gauls, who called themselves Celts, and the Belgoe.

The first of these extended from the Pyrenees ta the

Garumna (Garonne) ; the second from that river to the

Sequana(Seine)aBd its chief tributary the Matrona (Marne),

reaching eastward presumably as far as the Rhenus (Rhine);

and the third from this bounding line to the mouth of the

last-named river, thus bordering on the Germans. By im-

plication Czesar recognizes s fourth division, the Provincia,

lying to the south in the basin of the Rhodanus (Rhone),

and stretching westwards as far as Tolosa (Toulouse) in

the basin of the Garonne—a portion of Gaul that had been

subdued and made a Roman province about fifty years

before Cssar entered on his career of conquest there. Bj
far the greater part of the country was a plain watered

by numerous rivers, the chief of which have already been

mentioned, with the exception of its great central stream,

the Liger or Ligeris (Loire). Its principal mountain ranges

were Cebenna or Gehenna (Cevennes) in the south, and

Jura, with its continuation Vosegusor Vogesus (Vosges), in

the east. The tribes inhabiting Gaul in Caesar's time, and

belonging to one or other of the three races .distinguished

by him, were numerous. Prominent among them, and

dwelling in the division occupied by the Celts, were the

Helvetii, the Sequani, and the JFA\i\, in the basins of the

Rhodanus and its tributary the Arar (Safine), who, he says,

were reckoned the three most powerful nations in all Gaul

;

the Arverui in the mountains of Cebenna ; the Senones and

Carnutes in the basin of the Liger; the Veneti and othei

Armorican tribes betweea the mouths of the Liger and

Sequana. The Nervii, Bellovaci, Suessiones, Remi, Morini,

Menapii, and Aduatici were Belgic tribes ; the Tarbelli

and others were Aquitani ; while the Allobroges inhabited

the north of the Provincia, having been conquered in

1'21 B.a

The ethnological relations of Cssar's three great Gallic

races have given rise to much discussion. Greek writers,

who, in consequence of the planting of the colony of

Massilia (Marseilles) on its southern coast at so early a

period as 600 B.C., had gained, some knowledge of Gaui

before the Romans, speak of iis inhabitants as Ligurians
;

and it is certnin that a people of this name occupied

at one time the coast-line of Europe from the western

slopes of the maritime Alps to the Rhone. By many
these Ligurians are regarded as having once spread them-

selves over a much wider area, peopling extensive tracts

of Europe as well as Northern Africa. Subsequently,

another race, coming probably across the Pyrenees from

Spain, subdued south-western Gaul and ruled as far north

as the Garonne—the Basques of the two slopes of these

mountains remaining to our own day their lineal represen-

tatives. Later still, but at a date which history does not

venture to fix, one of those great waves of population that

are believed to have rolled in succession from east to west

brought into northern and central Gaul, it may be at an

interval of centuries, the two great branches of the Celtic

race, the Gadhelic or Gaelic and the Cymric—the one re-

presented in Britain by the Irish and Scottish Highlanders,

the other by the Welsh. Beading Caaar's brief statements

by the light thus aftorded, ethnologists now generally hold

that his Aquitani were Iberians, largely intermingled witli

intrusive Gauls ; that his Gauls belonged to the Gaelic

division of the Celtic race, and his Belgse to the Cymric

(both of them, however, being affected by the presence of

races whose territory they had overrun, and the liitter by

the addition of a German element derived from their prox-

imity to the Rhine); and that the natives of the Provincia

were Ligurians, with so large an intermixture of Celts as to

make the latter the dominant race. Neither the Greek

colony of Massilia, nor those colonies sent out by it, can be

supposed to have seriously affected the Gaulish nation from

the point of view we are now discussing. It was in a

different manner, as a /-iviliain? agency, that they made

their presence felt.

Such, it would appear, was Gam etnnologicaUy when

made a part of the Roman empire by Julius Cassar shortly

before the commencement of the Christian era; and, as has

often been remarked, such in the main it is stilL Some

recent scientific inquirers find grounds, however, for con-
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cludlDg i\">t the opiuion, so iiicvalont not only in England
but in France itself, that the physical and mental character-

istics of tlic modern Frenchman are chiefly derived from the

ancient Gaiilsi is only^'f part well founded. The Gauls,

they say, like the Romans after them. Were strong enough
to impose their language on a race ot races they had sub-

jugated ; but in the attempt to absorb them they themselves

have suffered and continue to sufTer so much that the day
may yet come when the older race will all but regain its

superiority.' i Slowly but surely, according to the researches

of M. Roget, Baron de Belloguet, the blue-eyed, fair-haired,

long-headed Celt has for many generations been giving place

throughout France, in a direction proceeding from south to

north, to a more ancient, dsrk-eyed, black-haired, round-
lieaded man—a similar phenomenon being also noticeable

among the Germans.
Northern Italy, in consequence of an intrusion o{ Gauls

at some early date, received from the Romans the name of

Gallia Cisalpina or Citerior, to distinguish it from Gaul
proper, called also Gallia Transalpina or TJllerior. After-

wards when the Roman element gained the upper hand,
Togata was sometimes substituted for Cisalpina; while in

contradistinction, Gallia Braccata was applied to the Pro-

vincia from the braccw or trousers worn by the natives, and
Gallia Comata to the rest of the country, from the inhabi-

tants wearing their hair long. The Gaulish emigrations

into Spain on the one hand, and into Britain on the other,

scarcely como under the present article ; still less can we
refer here to the inroads of that restless race into various
parts of eastern Europe and western Asia. But it may
be remarked in passing that so extensive were the con-

quests of the Gauls that, in the beginning of the third

century before our era, their empire; if much less com-
pact, was scarcely less extensive than that of Rome iu her
palmiest days.

For some time after the death of Cssar little attention
could be paid to Gaul by the ruling powers at Rome ; but
in 27 B.C. Augu.stus, now master of the Roman world, took
measures to Romanize it thoroughly. The old division into

four provinces was retained, and made subservient to ad-

ministrative purposes. The Provincia, however, received

the name of Gallia Narbonnensis, from the Roman town
of Narbo (Narljonne) ; the boundaries of Aquitania were
extended to the Liger ; what remained of Cesar's Gauls
were constituted the province of Gallia Lugdunensis, so

named from its capital, the new settlement of Lugdunum
(Lyons) ; and the northern division was called Gallia Belgica.

This arrangement remained nearly unchanged till the 4th
century, when the four provinces were broken up into

seventeen, each with a capital and a number of other towns
of more or less importance, the names of which may be
found in the larger geographical and historical works
that treat of the period. While an integral part of the
Roman empire Gaul often played no mean part in the con-
tests that took place for the imperial purple ; and it was
during one of these that Claudius Civilis, a Romanized
Gaul, made a gallant attempt to'achieve the independence
of his country. His efforts, however, were not supported
by the mass of the people, and the movement was crushed
by Vespasian. Perhaps the most noteworthy event of those
centuries was the insurrection of the Bagaudaj or peasant
banditti, in the reign of Diocletian. Ruined and driven
to despair'by- the exactions of the imperial treasury, men
scoured the country in marauding bands, plundering whole-
sale. Though the revolt was suppressed, the lesson it ought
to have taught Rome was unheeded, and thus the seeds of

future- troubles remained in the soil. . In the declining days
of. the empire GaUl became a prey to the Visigoths iu the
south, the Burgundians in the east, and the Franks in the
north-east. When order had arisen out of the confusion

that ensued, the country was found to have taken pidpr t».

new name a still more conspicuous place irv'the. polii.oat
system of Kurope. _
What is known of the ancient religion of, the Gauls will

be found under Dkuidism (vol. vii. p. 477), arid brief notices
of their ieetitutions and customs, as well as some particulars
regarding the introduction of Christianity among them,' arc
given in the article Fkance (vol. ix. p. 527)-

See Doin Jtartin, La Hdu/ion dcs Oaulols, Pans, 1/27, n vols,
4to ; Pclloutier, JJist. dcs VcUcs, r.iiis, 1771, 2 vols. 4to • 1).

Scli,-ci)lliriiis, Viv.dici<B CcHica, Stiasburg, 1754„ •4to ; "Am'til,('i

Tliieiry, HisL dcs Omilois, Paris, 1828, 3 vols. 8vo ; Henri JIartij],
Jlisl. dc France, vol. i., Palis, 8vo ; "VValckenacr, Gioqraphie An-
cicime liisloriqnc el compulse dcs Guides Cisalpine ct Transalpine,
Paris, 1839, 3 vols. 8vo ; Vkmit Oeorjraphie der Oricchen iiiid

Jiiimcr, vol. ii., pt. ii., Weimar, 1832; Holtzinan, Kellen mid
Gcrmaticn, HeiJelbei-g, 1865, 8vo; Article " Gallia" (by G. Lonf;\
in Dr W. Smith's Diclionnry of Greek and lloman Geography, vol.

i., London, 18C9, 8vo; Roget, Baron de Bellognct, lilhnoginif
Gaidoise, Paris, 186S-187G, 4 vols. Bvo ; E. Desjardins, Geographic
hisloriquc ct administnUivc de la, Oaule Romaixe, Paris, 1877, 4
vols. 8vo. (J. M'D.)

GAUNT, John of. See Uancaster, Duke of.

GAUR, or, more commoidy, GouR, the name of a medi-
eval city in Bengal, of which the scattered relics coyer 'n,

large area in the district of Malda, commencing not far

south of the modern civil station of that name.
The name Gaur is a form of the ancient Gmula (meaning

the country "of sugar"), a term which was applied to a

large part of modern Bengal, and specifically to that part in

which these remains lie. We have the names of dynasties,

and partial lists of the kings of these dynasties, which bore

the titlfe of Gaureshara, lord of Gaur, or Gauda, before the

first Mahometan invasion. The last of these dynasties,

that of the Senas, or of the A'aidyas, superseded its pre

dccessor, the dynasty of the Pdlas, about the middle of the

11th century. The most eminent of this dynasty, by name
Lakshmanasona, who flourished at the end of the century,

is alleged in inscriptions to have extended his conquests to

Kanauj (in the Doab), to Nepaul, and to the shores of

Orissa; and this king is said by tradition to have founded
the royal city in Cauda which in later days reverted to a

form of this ancient name (Gaur), but which the foundei

called after his own name Lalshnanavafi, or as it sounded
in the popular speech XnWHno?;. *iThe fifth from this king,

according to Lassen's (more or less imperfect) list, Laksli-

maniya {c. 1100-1108), transferred the royal residence to

Navadvlpa, hod. Nadiya (on the Iloogly. river 70 miles

above Calcutta), possibly from appreh'ension of the rising

tide of the Mahometan power; but here it overtook him.

Nadiya was taken about 1198-99 (the precise date is dis-

puted) by Mahommed BakhtiyAr Khilji, the general of the

slave king Kntbuddln Aibak of Delhi, who became esta-

blished as governor of Bengal, and fixed his capital at

Lakhnaoti. Hero he and his captains are said to have

founded mosques, colleges, and monasteries. \"';Lakhnaoti

continued for the most part to be the seat of the' rulers who
governed Bengal and Behar, sometimes as confessed dele

gatfes of the Delhi sovereigns, sometimes as practicallj

independent kings, during the next 140' years. From
about the year 13.38, with the waning power of the~i)elhi

dynasties, the kingdom of Bengal acquired a substantive

independence which it retained for more than two centuries.

One of tlio earliest of the kings during this period, by name
IliyAs (Elias) ShAh, whose descendants reigned in Bengal

with brief interruptions for nearly 1 50 years, transferred

the seat of government t3 Pandua {r. 1350), a place about

16 miles N. by E. of Gaur, and to the neighbouring fortress

of Ekd.Ma, a place often named in Mahometan notices of

the history of Bengal down to the ICth century. At
Pandua several kings in succession built mosques and

shrines, which still exhibit architecture of an importaoce
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nnasual in Bengal proper. After some o<Tcasional oscilla-

tion the residence was again (c. 1446) transferred to Gaur,

by whicli name t'_e city is generally known thenceforward,

that of Lakhnaoti disappearing from history. The 24th

and last of those whom history recognizes as independent

kings of Bengal was Mahmiid ShAh (1533-4 to 1538-9). In

his time the city more than once changed hands, during the

struggles between the Afghan Sher ShAh and the (so-called)

" Great Moghul" Humayun, son of Biber; and on one occa-

sion (1537-8), when Sher Shih was operating against Gaur,

we first hear of the Portuguese in the inner waters of Bengal.

A party of that nation, who had been sent with presents to

the court of Gaur, had been detained as prisoners by the

suspicious Mahmud. But in the straits arising during his

resistance to Sher ShAh, the Frank piisoners were able to

render him good service.

Jlahmiid was followed by several Pathin adventurers, who
temporarily held the provinces of the delta with more or

less assertion of royal authority. One of these, Suleimdn

Kirinl (ISG'^S), abandoned Gaur for Tanda, a place some-

what nearer the Ganges. It is mentioned by Ralph Fitch,

the earliest of English travellers in India, who calls it

" Tanda in the land of Gouren," standing a league from the

Gangea Mu'nlm Khdn, KhinkhanAn, a general of Akbar's,

when reducing these provinces in 1575, was attracted by

the old site, and resolved to re-adopt it as the seat of local

government. But a great pestilence (probably cholera)

broke out at Gaur, and swept away thousands, the general-

in-chief being himself among the victims. On his death

the deprived PathAn prince, DAiid, set up his standard

again. But he was defeated by the forces of Akbar in a

battle at Rajmahl, and taken prisoner. After him no other

assumed the style of king of Bengal. Tanda continued for

a short time to be the residence of the governors under the
" Great Moghuls," but this was transferred successively to

Rajmahl and Dacca, in repeated alternation, and finally to

Moorshedabad. Gaur cannot have been entirely deserted,

for the Nawab ShiljA-uddln, who governed Bengal 1725-

1739, built a new gate to the citadel But in history Gaur
is no longer heard of, till its extensive remains attracted tie

curiosity of the English,—the more readily as the northern

end of the site approaches within 4 miles of the important

factory that was known as English Bazar (among the

natives as AngrezAbAd), which is said to have been built of

bricks from the ruins, and which is now the nucleus of the

civil station of Malda.

The first specific notice of the city of Gaur, from actual

knowledge, is contained in the Persian history called

Tabaqdt-i-Ndsiri, which has been partially translated in

Elliot's History of India (ed. by Dowson), and is in course

of complete translation by Major H. G. Raverty. The
author, MinhAj-i-SarAj, visited Lakhnaoti in 1243, but the

only particular regarding the city that he mentions is

that Ghiyis-uddln 'Iwaz, the fourth Mahometan ruler of

Lakhnaoti (who called himself sultan, and according to

this writer, struck coin in his own name), besides found-

ing mosques, &c., carried embanked roads across the low
country east and west of the city for a space of ten days'

journey. These works in part still exist. " Radiating
north, south, and east of the city, .... embankments are

to be traced running through the suburbs, and extending in

certain directions for 30 or 40 miles " (Ravenshaw, p. 3).

The extent of ground over which the remains of Gaur
are spread is astonishing ; and a large part of it would
appear to be still, as when described a century ago, covered
with dense wood or with rank jungle of grass and reeds,

though in later years cultivation has somewhat extended
over the site. What may be called the site of Gaur proper
is a space of an oblong form, extending from north to south

7J miles, with a breadth varying from
1 J to 2 miles. This

10—7

area is washed on one of its long sides (the western) by a
stream called the Bhagirathi, which undoubtedly occupies

a former bed of the Ganges (not to be confounded with the

Bhagirathi further south, contributing to form the Hoogly
on which Calcutta stands). Roughly parallel to the eastern

side, but at a distance varying from 2 to 6 miles, runs the

Chart of Gaur and its Environs.

river MahAnanda, whilst extensive swamps and sheets of

water are interposed between this river and the city. The
extensive aiea of which we speak has been defended on

north, west,^ and south, by a rampart and ditch, whilst on

the east side there is a double embankment of great size,

with two ditches of immense width, and in some parts three.

It is not quite clear from the descriptions in what degree

these latter great works were intended respectively for

defence or for protection from floods ; but the latter

must have been the main purpose. The Ain-i-Akbari (c.

1590) alludes to the fact that " if the earthen embankment

broke, the town was under water." The position of the

city, midway between two rivers of deltaic character, is low,

and any rise in those rivers would raise the level of the

marshes. Still the mass of these banks, as much as 200

feet thick at base, and 40 feet in height, is greater than any

present exposure to flood seems sufficient to explain. It

has sometimes been supposed that the Ganges, since the

foundation of Gaur, has flowed to the eastward, in what is

now the bed of the MahAnanda, If this ware so, the

massive character of the embankments would be more

intelligible. It would appear, however, thit the positive

testimony to this circumstance, which was at one tmie sup-

posed to exist, depended on a mistaken reading of the pass-

age, referred to above, of the Tabaqdt-i-Ndsin,

1 TliLS was so according to Bachanan, but Mr Bavensliaw says

" the western face is now open, and prjbably always waa eo, having

been weU protected by the Ganges .... which ran under ita walls.

The plans all show an embankment or this side, and Creighton gives a

bectioQ of it, 30 feet high.
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These great embankments have been originally faced

throughout with masonry, whilst the crest shows numerous
traces of edifices ; but the whole of the earthworks are now
overgrown with dense-jungle. The Ganges now flows at a

distance varying between 5 and 12 miles to the west of the

enclosed area of the city, but there seems to be no doubt
that in the earlier centuries of its occupation the great

river washed its western wall, where now the Bhagirathi

flows.

On this side, near the southern end, stood the citadel or

royal fortress, stretching for a mile along the river bank,

and marked out by the remains of a huge rampart of

irregular trace, 180 feet wide at the base, and once faced

with masonry, with numerous circular bastions. Shapeless

masses of ruin fill the interior. The palace itself formed
a rectangular inner enclosure of 2100 feet by 750, girt by
a splendid brick wall, 18 feet thick at bottom, 8i feet

thick at top, and 42 feet in height. To the northward the

western embankment is prolonged far beyond the northern

limit of the city, and about 3 miles north of the latter

we encounter a vast line of earthwork stretching from the

prolongation just mentioned, in an irregular curve eastward

and then south-eastward to the vicinity of the MahAnanda
river, in all for more than 6 miles. This also was probably

intended chiefly as a defence against inundation of the

suburbs. A huge excrescence protruding from the line, and
overgrown with forest trees, encloses an area of nearly a

square mile, which tradition points out as the palace of one
of the Sena kings.. Still north of this, and extending to the

banks of the Kalindri river, some 3 miles further, are found
traces of ancient Hindu buildings.

^Turning again to the southern extremity of Gaur, for 6

or 7 miles to the south of the city there seems to have ex-

tended, stiU under the protection of a western embankment,
a continuous chain of suburbs. In the northern portion, at

least, of these, "prostrate domes, mingled with carved lintels

and innumerable bricks, are seen lying in confusion on all

sides, and show how dense has been the population

"

(Ravenshaw, p. 26). Thus from north to south, the whole
extent of ground bearing indications of urban occupancy is

hardly less than 20 miles. We may, however, feel confident

that, as in the case of Delhi, these traces comprehend a

spafe within which the royal city occupied various localities

in various ages. Traditions, collected by Dr Francis

Buchanan, placed the residence of the older Sena kings on
the sites at the extreme north near the Kalindri. The
southern part of the fortified area of Gaur, with the citadel

and palace, was evidently, as we shall see from the dates of

the buildings, the seat of the later kings who immediately
preceded the absorption of Bengal into the Moghul empire
in the la.8t half of the 16th century. The exact site occu-

pied by Mahommed Bakhtiyir Khilji and hia successors

does not seem to have been determined.

Throughout the interior length of Gaur run embanked
roads, whilst the whole area is thickly dotted with excavated

tanks of all sizfiS; up to the great Sdgar Dighi (or " Ocean
Tank "), a rectangular sheet of water measuring little short

of a mile by half a mile. This Vast work is probably to be

referred to the Hindu age. ' The former existence of six

ghauts of masonry can be traced on its banks, which are

densely wooded to J,he water's edge. Numerous excavated

channels also run in every direction, the earth from which
appears to have served to raise the inhabited surface. V The
remaining buildings of importance are scattered at wide
intervals over the area, but the soil is throughout covered

with fragments of brick, ifec, in a manner which leaves no
doubt of the former density of population. But Gaur has

repeatedly been a quarry of building material. The old

L.ikhnaoti was robbed to build the mediajval capital of

Paadua. and the later Gaur probably to build Rajmahl,

whilst in more recent times their brick and stone were
transported as merchandise to Malda, Moorshedabad,
Hoogly, Rungpore, and even (as regards the more valuable

kinds of stone) to Calcutta. In the revenue returns of

Bengal, at the time of its transfer to the Company, there

was an entry of an annual levy of 8000 rupees, as " Gaur
brick royalty," from landholders in the neighbourhood of

Gaur who had the exclusive right of dismantling its remains.

The bricks of Gaur, Rennell says, are of extraordinary

solidity of texture and sharpness of edge. The facilitiea

which the site aff'ords for water carriage during the rainy

season greatly aided this systematic spoliation. That no

Hindu buildings remain from the earlier cities is probably

to be accounted for by this process of destruction.

We have quoted a Mahometan visitor to Gaur in the

middle of the 13th century. The next such mention per-

haps occurs in the travels of the Venetian Nicolo Conti, who
somewhat early in the 14th century ascended the Ganges
15 days' voyage to a city of great size and wealth called

Ceriiove. On both banks of the stream were most charming

villas, and plantations, and gardens. The name looks like

Slialir-i-nao, which we know from coins to have been the

name of a royal city of Bengal about 1380-85, and which

Mr Ed. Thomas believes to have been merely that given

to one of the re-foundations of Gaur. A more detailed

and certain account is given by De Barros, when describ-

ing the adventures of the Portuguese party in 1537-38,

to which allusion has been made above (dec. iv. liv. ix.

cap. i.):

—

" Tlie chief city of this kingdom (of Bengala) is called Gouro.

It is situated on tlie waters of the Gangi'S, and is said to be three

of our leagues in length, and to contain 200,000 inliabitants. ' On
the one side it has the river for its defence, and on the landw.ird

faces a wall of stone and lime of great height, besides having,

where the river comes not, a great ditch full of water, in which

great boats can swim. The streets ai'e Itroad and straight, and the

main streets liave trees planted in rows alon^ the walls, to give

shade to the passengers. And the popnlation is so great, and the

streets 30 thronged with theconcourse and traflic of ]ieople, especially

of such as come to present themselves at the king's court, that tliey

cannot force their way past one another, and thus such as hap to

fall among the horsemen, or among the elephants whicli are ridden

hy the lords and noblemen, are often killed on the spot, and

crushed under the feet of those beasts. A great i)art of the houses

of this city are stately and well wrought buildings."

The earliest detailed notice of the ruins that we hear of is a

MS. one, by Mr Reuben Burrows, the mathematician (1787),

which is quoted by the editor of Creighton's drawings as

being in the India Library. Rennell gives some account

of the ruins in his Memoir of a Map of Hindustan (1788),

and the plan of them is roughly laid down, on a small scale,

in his Bengal Atlas (No. 15). Mr Henry Creighton, who

for many years managed an indigo factory among the ruins

(1786-1806), made many drawings of them, with notes and

a detailed map, on a large scale. Dr Buchanan states that

engravings from Creighton's drawings had been published

by a Mr Jloffat in Calcutta before the compilation of his

own statistical work. Of this we have seen no copy. It

is probably the same as "the set of eight views of the ruins

of Gour and Rajmehal," which is advertised in the Calcutta

Gazette, 6th December 1798 (see Seton-Karr'a Selections,

vol, iii. p. 529). A work, however, was published in

London in 1817, from the materials left by Mr Creighton,

called the Ruins of Gour Described, &c.; and this contained

the most accessible data on the subject till Mr Ravenshaw'a

work. There is in the India OSice a MS. volume (1810)

by Major William Erancklin of the Bengal army, containing

notices of the remains and translations of a good many

' So in De Barros, Lisbon edition of 1777, vol. viii. p. 458,

"duzento/niil vizinhos." But in the English version of Faria ySousa'a

Asia Portuguesa by Stevens (1695), i. p. 417, a i>as3age abridged from

De Barros has "one million and two hundred thousand famitifs. " The

last word is probably a mistranslotion, but the miUion seems required.
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Inscriptiona. The MS. purports to ii.ive bsen accompanied
by maps and drawings, but tJiese are not now forthcoming.

Dr Francis Bucliinan has d'jscribed .the remains, with his

usual somewhat dry precision, in his statistical survey of

northern Bengal and Behar, executed. between 1809 and
1816, but only published, with a title-page tl.at bears the

name of Montgomery Martin, and no referen( j to the real

author, in 1838 (Eastern India, ire, vol. iii. np. 68 «(].).

MrJames Fergusson has a short cliapter, contaiL.ig the only

critical account of the architecture of Gaur, in J is Hislnry

cf Indian Architecture. Lastly, since the grea'er part of

this article wa-s compiled, there has been published a

splendid volume (Oanr : its Rnins and Inscriptions, 4to)

f-rom the photographs and notes of the late J. A. Kaven-
shaw of the Bengal Civil Service.

Before concluding we may indicate a few of the most
notable remaining buildings.

1. One of the' most pleasing remains, as regards Lrchiteetural

design, is a minaret or tower of stone and brick, standing imme-
diately west of the citadel. It is 84 feet in height and 21 in

diameter at the base. For two-thirds of the height the form is

~tliat of a 12-sided polygon, and above that circular, the two forms
l>eing divided by a bold cornice. There is now no inscription
attached, but tradition assigns it to Firoz Sliah, and a native history
oi Bengal compiled in^the last century attributes it specifically to.

a

liing of that name, who reigned 1488-1490. Mr Fergusson indeed
considers the architecture to belong to an earlier period ; and it is

remarkable that the researches of Mr E. Thomas in coins, and of

the late Mr Henry Blochmann in lapidary inscriptions, have
recently established the existence of a King Shamsuddin Firoz,

whose coiu.ige at Lakhnaoti shows his reign to have extended from
1302 to 1318. If the work be really due to this prince, it is by much
the oldest building of importance now remaining at Gaur. But
the point is very doubtful.

2. The Ddkkil Darwdza, or Gate of Entrance, is the northern
gate of the citadel. It is a noble structure, though entirely built
of small bricks. The tunnel under the rampart is 112 feet long by
14 wide, and tlie height of tlie archway is 34 feet. An inscription
copied by Francklin ascribes the work to Barbak Shah, ana the
erection to 1466. The grandiose palace wall is believed to be of the
same period.

3. The LatlanCi), or the Fainted ilasjid, a quadrangular edifice

in the southern part of the city, cased inside and out with bricks
beautifully enamelled in blue, green, and white. It is covered by
one large dome. The work is ascribed to 1470-1481.

4. The Tiinii'Pdra Mnsjid, or Mosque of the Weaver's Quarter.
This is now much dilapidated, but Ravenshaw's photograpli
indicates it to have been one of the most beautiful buildings in
<"iaur. The niched panels, in carved brickwork wiiich adorn it«

fliers are very rich and delicate. It is also, if iin inscription given
>>y Francklin be justly assigned td it, the work of Yiisuf Shah,
1475-76.

6. The Soiui Masjid, or Golden Mosque. This is probably the
most important structure remaining at Gaur. It stands in the city
to the north of the citadel, within a spacious court enclosed by a
stone wall. The material is described as a dark grey stone,
approaching to black, with sculpture in beautiful flower-work!
The mosque measures 180 feet by 80, and the interior architecture
consists of massive intersecting arcades, each intersection beinc
covered by a dohie, of which domes there were 44 altogether. In
.«l.ite of the extraordinary solidity of tjie building it appears to have
suffered greatly since Francklin described it in 1810. The date is
fixed by an inscription which existed in his time to 1525.

6. Tombs of Shah Husain (d. 1521), and of his son Nasrat Shah
the builder of No,' 6 (d. 1533-34). Of the tombs themselves
nothing remams, and their materials are said to have been carried
to Fort William in the last century. In Creighton's time, though
the tomb of Husain Shah was already gone, there remained a
beautiful edifice which had formed the gateway of the enclosure,
faced with brick-work richly moulded, and glazed with blue and
white. Of Shah Husain (reigned 1494-1521) Dr Blochmann says,
" Whilst the names of other Bengal kings scarcely ever occur in
legends, and remain even unrecognized in the geographical names of
the country, the name of ' Husain Shah the Good ' is still
remembered from the frontier of Orisa to the Brahmaputra " tPmc
^s. Soc. Bengal, 1873, p. 291).

7. The mosque of the Qadam Basiil, or Footstep of the Prophet,
so named from a representation of Mahomet's footmark in stone
-Bhich was formerly enshrined there. The work of Nasrat Shah,

We thus see that all the buildings, with the very doubtful
exception of the minaret, go back no further than the last half

of the 15th century. If the age of the architecture is dis-

appointing, the better knowledge of details which we derive
from Mr Ravenshaw's book enhances out appreciation of it.

The buildings are in brick, in stoue, and in both combined.
Excepting the great gateways, they lack height enough for

stateliness ; the eharacter is rather decorated solidity. Tlie

fa9ades generally present a series of pointed arches, with
very massive piers between, which are sometimes compli-
cated polygons, but more usually rectangular; the mould-
ings have little relief, but the surfaces are adorued with
panels filled with beautiful " embossed brick-work." These
teem to be rich floral patte^ns moulded in terra cotta, and
probably finished wibh the chisel. The curvilinear roof,

imitated from the use of the bamboo, of which Mr Fergusson
speaks as an unpleasing characteristic of architecture in

Bengal, is little seen in Gaur,—almost the only indication
of it being a slight upward camber in the upper lines of the

facade, in which the versed-sine is about ^th of the ctiord.

In some of the buildings great brilliance has been produced
by the profuse use of encaustic tiles in bright colours. The
art of making these exists now in India nowhere nearer
than in Sind ; but indeed the manufacture of terra cotta,

or of ordinary brick of the superior character which Rerfnell

attributes to Gaur, is equally a lost art in Bengal. Where
the facing is entirely of stone, as in the Great Golden
Mosque, and in a smaller one bearing the same name, the
ornamentation seems imitated from the terra-eotta work

;

the relief, however, is much less, owing probably to the

hardness of the material What this material is, or whence,
is not quite clear. The older accounts speak of black and
other marbles ; Buchanan and later writers of "J)lack

hornblende," "potstone," and what not; Mr Raveiishaw,

in the case of one building, of "granite and marbles."

The black stone is probably basalt from the Eajmahl hOls,

but more precise information is desirable.

In conclusion, we may notice briefly the other neighbour-

ing sites occupied as capitals, which may be regarded as

appendages of Gaur.

Pandica, commonly called Parrxiah op Pon-uah, was so occupied,
with occasional intervals, for nearly a century. Its ruins and tanks
extend over a narrow area of nearly 6 miles in length, which is now
more of a wilderness than even the site of Gaur. The high road from
Malda to Dinajpore passes through it from end to end, but the
forest which besets the ruins is so dense on both sides, and so
infested with tigers, that single travellers shun the road by night.
Mr Ravenshaw employed a gang of 200 men to clear the jungle for

his photographs, but even then could only get partial \iew3. The
buildings exhibit the same general character as at Gaur. but most of
them are older, aiid seem (for most of them are absolutely overgi own
and penetrated by jungle-growth) to show the style in a freer and purer
form. JIany of them also contain fragments of older Hindu build-

ings, very probably pillaged from old Lakhnaoti. By far the finest

and most important building in the whole Gaur gioup of cities, and
indeed in Bengal, is the Adina mosque at Pandua, standing close to

the ^igh road. It is a quadrangular cloister of two stories, measur-
ing externally 500 feet Dy 300, of brickwork faced throughout with

"black hornblende." The cloisters are divided by pillars into inter-

secting aisles, and each intersection has been covered by a dome.

Of these domes there have been originally 375, but most have fallen.

According to Buchanan's description the carved windows have been

borrowed from Buddhist structures, fcut judging from the poordraw-

ingswhich he gives,and from the photographsof Mr Ravenshawmade
under great difficulties, the combination has been carried out with

good artistic eflFect. The edifice must no doubt be monotonous, but

from what we can see is far from deserving the condemnation which

Buchanan passes on it. The Adiua is the work of Sikandar Shah,

the eon of Iliyas (1358-1390), and his tomb is in an adjunct of the

mosque. There is a curious notice of it in Valentijn's (Dutch) Fast

Indies (v. p. 169).

Ekddlah, which was the fortified retreat of the kings who ruled

at Pandua, has been lately identified by Mr E. V. Westmacotl as

still bearing the name, near Chiramon, in the Dinajpore district,

about 20 miles north of Pandua. It stands ou high ground rising

like an island out of the inundated plain ; it exhibits traces of

embankments and buildings, and is about 5 miles distant from one

of the ancient embanked roads running towards Pandua and Gaur

Tanda, the last city of the Gaur group occupied as a capital, stooa
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a few nules west of the citadel of Ganr, 03 may be gathered from

Eennell and .Buchanan. Dr Hunter (Xew Statist. Ace. of Bengal,

•ni. p. 65) says its very site has not been accurately determined.

It is possible that it may have been cut away by the waters of the

Ganges, a branch of which has flowed near ; but Buchanan had

evidently visited it, and Creighton marks the rampart roughly in

his map of Gaur. JannalAbad was a name given by Humayiin to

Gaur ; and other namea'iof royal cities appear on coins, such as

mruzdbdd, ffusaindbdil] TShahr-i-Tuw, &c., which are probably

names officially attached to new foundations of portions of the great

Gaur group of cities, but which gained no popular currency.

In addition to the works quoted in this article, the papers of Mr
E. Thomas and Mr H. Blochmann in the journals of the Royal and

Bengal Asiatic Societies have bseu consulted. (H. Y.

)

GAUSS, OAEL^.rEiEDBicH '(1777-1855), an eminent

iQerman mathematician, was bom of humble parents at

Brmiswick, April 23, 1777, and was indebted for a liberal

education to the notice which his talents procured him from

the reigniing duke. His name became widely known by

the publication, in his tweoty-fifth year (1801), of the Dis-

quisitionea ArithmeticcB In 1807 he was appointed director

of the Qottlngen observatory, an office which he retained

to hia death : it is said that he never slept away from

under the roof of his observatory, except on one occasion,

when he accepted on invitation from Humboldt to attend a

meeting of natural philosophers at Berlin, fin 1809 lie

published at Hamburg his Theorici Motus Oorporum Coeles-

tium, a work which gave a powerful impuls^ to the true

methods of astronomical observation ; and his astronomical

workings, observations, calculations of orbits of pUnets and
comets, &c., are very numerous and valuable. He continuea

his labours in the theory of numbers and other analytical

subjects, and communicated a long series of memoirs to the

Royal Society of Sciences at Gottingen. * His first memoir
on the theory of magnetism, Inteiuitas vie magneticce

terrestris ad meneuram absolutam revocata, was published in

1833, and he shortly afterwards proceeded, in conjunction

with Professor WUhelm Weber, to invent new apparatus for

observing the earth's magnetism and its changes ; the in-

struments devised by them were the declination instrument

and the bifilar nmgnetometer.^^v'With Weber's assistance he

erected in^l833 at Gottingen a magnetic observatory free

from iron (as Humboldt and Arago had previously done on a

smaller scale), where he made magnetic observations, and
from this same observatory he sent telegraphic signals to the

neighbouring town, thus showing the practicability of an
electromagnetic telegraph. He further instituted an asso-

ciation (Magnetische Verein), composed at first almost en-

tirely of Germans, whose continuous observations on fixed

term^lflys extended from Holland to Sicily. The volumes
of their publication, Reaultate aus der Beobacktmigen de$

Magnetiachen Vei-eins, extend from. 1836 to 1839; and in

those for 1838 and 1839 are contained' the two important
memoire^'by Gauss, AUgemeine Theorie der ErdnuignH-
iemus, and the AUgemeine Lekrs&tze—on the theory of

forces attracting according to the inverse square of the

di3tauce.% The instrnments and methods thus' due to him
are substantially thoso employed in the magnetic observa-

tories throughout the world H,b co-operated in the Danish
and Hanoverian measurements of an arc and trigonometrical

operations (1821-48), and "wrote (1843, 1846) the two
mcmoiiB Ueber GegenstCiiide der liiikerii Oeoddsie. Connected
witb oljaervations in general we have (1812-26) the memoir
Theori<i aynihinationis dbservatiojiuvi errorihus ?niinmis

obnoxig, ^^ih a second part and a supplement. Another
Jnemoif .'of applied mathematics is the Dioplriscke Unter-

niehungen, 1840. Gauss was well versed in general litera-

ture and the chief languages of modem Eurojie, and was a
member of nearly all the leading scientific societies in

Europe. He died at Gottingen early in the spring of 1855.

The centenary of his birth was celebrated (1877) at his

n?''*^ (^9^ Brunswick.

Gauss's collected works hove been recently published by
the Eoyal Society of Gcittingen, in 7 vols. . 4to, Gott.,

18G3-71, edited by E. J. Scliering,—(1) the Disquisitionea

Arithnieticce, (2) Theory of Numbers, (3)- Analysis, (4)

Geometry and Method of Least Squares, (5) Mathematical

Physics, (6) Astronomy, and (7) the Theoria Motus Corporiim

Coslestium. They include, besides his various works and
memoirs, notices,by him of many of these, and of works of

other authors in the Gottingen gelehrte Ameigen, and a con-

siderable amount of previously unpublished matter, Nach-

lass, 'f Of the memoirs in pure mathematics, comprised for

the most part in vols, ii., iii., and iv. (but to these must be

added those on Attractions in vol v.), it may be safely said

there is not one which has not signally contributed to the

progress of the branch of mathematics to which it belongs,

or whioh would not require to be carefully analysed in a
history of the subject. Running through these yoRimes in

order, we have in the second the memoir, Summatio quarun-

dam serierum singularium, the memoirs on the, theory of bi-

quadratic residues, in which the notion of complex numbers
of the form a + bi was first introduced into the theory of

humbers; and included in the Nachlass are some valuable

tables. That for the conversion of a fraction into decimals

(giving the complete period for aU the prime numbers tip

to 997) is a specimen of the extraordinary love which Gau5S
had for long arithmetical calculations ; and the amount of

work gone through in the construction of the table of the

number of the classes of binary quadratic forms must also

have been tremendous. In vol. iii. we have memoirs relate

ing to the proof of the theorem that every numerical equa-

tion has a real or imaginary root, the memoir on the

Hypergeometric Series, that on Interpolation, and the memoir
Determinatio Attractionis—in which a planetary mass is

considered as distributed over its orbit according to the time

in which each portion of the orbit Is described, and tho

question (having an implied reference to the_ theory of

secular perturbations) is to find the attraction of such a ring.

In the solution the value of an elliptic function is found by
means of the arithmelico-geometrical mean. The Nachlasa

contains further researches ' on* this subject, and also re-

searches (unfortunately very fragmentary) on the lemniscate-

function, &c., showing that Gauss was, even before 1800,

in possession of many of the discoveries which have made
the names Of Abel and Jacobi illustrious. In vol. iv. we
have the memoir AUgemeine Auflosung, on the graphical

representation of one surface upon another, "and the Dia-

quisiticmes generates <irea superficies curvas. And in vol. v.

we have a memoir On the Attraction of Homogeneous Ellip-

soids, and the already mentioned memoir Allgemeine Lehr-

sdlze, on the theory of forces attracting according to the

inverse square of the distance.
^

(a. ca.)

GAUSSEN, FEANfois Sasttel Robeut Loms (1790-

1863), a Protestant theological writer of some repute, was
born at Geneva on the 25th of August, 1790. His father

Georges Marc Gaussen, a member of the council of twohunr
dred, was descended from an old Languedoc family ivhicli

liad been scattered at the time of the religious persecutions

in France. At the close of his university career, Louis wajj

ordained in 1816 to the ministry of the Swiss Reformed
Church at Satigny near Geneva, where "he formed intimate

relations with J.J5. CoU^rier, who had preceded him in the

pastorate, and also with tho members of the. dissenting con;

gregation at Bourg-de-Four (figlise du temoignage)," whicB
had been formed under tho influence of the preaching of

tho Haldanes in 1817. -In 1819 he published i^conjunc-
tion with CelltSrior a French translation 'of tJMgSecond
Helvetic Confession, with a preface expounding the views
he had reached upon the nature, use, aud necessity of con-

fessions of faith; and in 1830, for having discarded the
official catechism of bis church as being ioBufficieDtl/
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explicit on the divinity of Ctrist, original sin, and the

doctrines of grace, he was censured and suspended by his

ecclesiastical superiors. In the following year, for having

taken part in the formation of a SociiJti fivangiJlique, which

contemplated, among other objects, the establishment of a

nev7 theological hall, he was finally deprived of his charge.

After some time devoted to travel in Italy and England, he

returned to Geneva and ministered to an independent con-

gregation until 1836, when he became professor of syste-

ia;itic theology in the college which he had helped to found.

This post he continued to occupy until 1857, when he

retired from the active duties of the chair. His death

occurred at Les Grottes, Geneva, on the 18th of June 1863.

His best knov/n work, entitled La Theopneusiie ou Pleine

Inspiration des Saintes £critures, an elaborate defence of the

doctrine of " plenary inspiration," was originally published

at Paris in 1840, and rapidly gained a wide popularity in

France, as also, through translations, in England and
America. It was followed in 1860 by a supplementary

treatise on the canon (Le Canon des Saintes £critures an
double point de vice de la Science et de la Foi), which, though
also popular, has hardly bsen so widely read. Gaussen was
also the author of two published series of sermons, of an
exposition of Daniel, and of a variety of occasional publi-

cations of a missionary or polemic'al character. His lectures

on Genesis, Exodus, .Joshua, Jonah, and Luke were pub-

lished posthumously.

OAUTIER, Tekophile (1311-1872), was bom at

Tarbrs in the year 1811. He was educated at the grammar
school of that town, and afterwards at the Colli5ge Charle-

magne in Paris, where it does not appear that he particu-

larly distinguished himself, though in later life his remark-
able literary faculty and instinct enabled him to give to

much of his work an air of scholarship and almost of

erudition. He very early devoted himself to the study of

the older French literature, especially that of the 16th and
the early part of the 17th century. This study qualified

bim well to take part in the romantic movement, and
enabled him to astonish Sainte-Beuve by the phraseology and
style of some literary essays which, when barely eighteen

ycirs old, he put into the great critic's hands. In conse-

quence of this introduction he at once came under the in-

fluence of the great romantic cenacte, to which, as to Victor

Hugo in particular, hs was also introduced by his gifted

but ill-starred schoolmate Gerard de Nerval With Girard,

Petrus Borel, Corot, and many other less known painters

and poets whose personalities he has delightfully sketched

in the articles latterly collected under the titles of Hisioire

du Romantisme, &c., he formed a minor romantic clique who
were distinguished for a time by the most extravagant
eccentricity. A flaming crimson waistcoat and a great mass
of waving hair were the outward signs which qualified

Gautier for a chief rank among the enthusiastic devotees
who attended the rehearsals of Hernani with red tickets

marked "Hierro," performed mocking dances round the bust
of Racine, and were at all times ready to exchange word or

blow with the perruques and grisdtres of the classical party.

In Gautier's case, however, whatever they might be in

others, these freaks were not inconsistent with real genius
and real devotion to sound ideals of literature. He began
(like Thackeray, to whom he presents in other ways some
striking points of resemblance) as an artist, but soon found
that his true powers lay in another direction. His first

considerable poem, Alberlus (1830), displayed a good deal
of the extravagant character which accompanied rather than
marked the movement, but also gave evidence of uncommon
command both of language and imagery, and in particular
of a descriptive power hardly to be excelled. The promise
thus given was more than fulfilled in his subsequent poetry,
which, in consequence of its small bulk, may well ba

noticed at once and by anticipation. The Comnlie de la

Mori, which appeared soon after (1832), is one of the most
remarkable of French poems, and though never widely read
has received the suffrage of every competent reader.

Minor poems of various dates, published in 1840, display

an almost unequalled command over poetical form, an
advance even over Albertus in vigour, wealth, and appro-

priateness of diction, and abundance of the special poetical

essence which is so often absent in the most finished

poetical work. All these good gifts reached their climax
in the Emaux et Camees, first published in 1836, and again,

with additions, just before the poet's death in 1872. These
poems are in their own way such as cannot be surpassed.

Gautier's poetical work contains in little an expression of

his literary peculiarities. There are, in addition to the

peculiarities of style and diction already noticed, an extra-

ordinary feeling and affection for beauty in art and nature,

and a strange indifference to anything beyond this range

—

an indifference nearly absolute, and which has doubtless

injured the popularity of his work to almost as great a
degree as that in which it has increased its special excel-

lence and its charm to those who have a taste for it.

But it was not, after all, as a poet that Gautier was to

achieve either profit or fama Thrown as he was into circles

which were nothing if not literary, it was natural that lie

should attempt all literary forms, and certain, considering his

powers, that he should be successful in all. For the theatre,

however, he had but little gift, and his dramatic efforts (if

we except certain masques or ballets in which his exuberant
and graceful fancy came into play) are by far his weakest.

For a time he acted as secretary to Balzac, but found this

occupation uncongenial enough, though it left some traces

iu his independent work. His first novel of any size, and
in many respects his most remarkable work, was Made-
moiselle de Maupin (1835). Unfortunately this book, while

it establishes his literary reputation on an imperishable

basis, was unfitted by its subject, and in parts by its treat-

ment, for general perusal, and crsated even in France a

prejudice against its author which ho was very far from
really deserving. During the years from 1833 onwards, his

fertility in novels and tales was very great. Les Jeune
France (1833), which may rank as a sort of prose Albertns

in some ways, displays the follies of the youthful romantics

in a vein of humorous and at the same time half-pathetic

satire. Foriunio (1838) perhaps belongs to the same class.

Jettatura, written somewhat later, is less extravagant and
more pathetic, A crowd of minor tales display the highest

literary qualities, and rank with M^rimee's at the head of

all contemporary works of the class. First of all must be
mentioned the ghost story of La Morte Amonreuse, a gera

of the most perfect workmanship. For many years Gautier

continued to write novels. La Belle Jenny (1864) is a not

very successful attempt to draw on his English experience,

but the earlier Militona (1847) is a most charming picture

of Spanish life, In Spirits (1866) he endeavoured to enlist

the fancy of the day for supernatural manifestations, and a

Roman de la Momie (1856) is a learned study of ancient

Egyptian ways. His most remarkable effort in this kind,

towards the end of his life was Le Capiiaine Fracasse

(1863), a novel of the school of Dumai projected nearly

thirty years before. This book contains some of the finest

instances of his literary power.

It was, however, neither in poems nor in novels tliat the

main occupation of Gautier as a literary man consisted.

He was early drawn to the more lucrative task of feuilleton

writing, and for more than thirty years he was among the

most expert and successful practitioners of this art. Soon

after the publication of Mademoiselle de Maupin, in which

he had not been too polite to journalism, he became irre-

vocably a journalist. The rest of his life was spent either



118 G A (J — G A V
in Paris or in travels of coneiderable extent to Spain, the

Netherlands, Italy, Turkey, England, Algeria, and Russia,

all undertaken with a more or less definite purpose of book

making. Having absolutely no political opinions, he had

no difficulty in accepting the second empire, and received

from it considerable favours, in return for which, however,

he in no way prostituted his pen, but remained a literary

man pure and simple. He died in October 1872.

Accounts of his travels, criticisms of the theatrical and

literary works of the day, obituary notices of his contem-

poraries, and above all art criticism, occupied him in turn.

1e the last department he has never had a superior, nor

perhaps, except in the cases of Diderot and a great living

English critic, an equal. It lias sometimes been deplored

that this engagement in journalism should have diverted

Gautier from the performance of more capital work in

literature. Perhaps, however, this regret springs from a

certain misconception. Gautier's power was literary

power pure and simple, and it is as evident in his slightest

sketches and criticisms as in Emaux et Camies or La Morte

Amovreuse. On the other hand, his weakness, if he had a

weakness, lay in his almost total indifference to the matters

which usually supply subjects for art and therefore for

literature. He was neither immoral, irreligious,, nor unduly
subservient to despotism, but morals, religion, and politics

(to which we may add science and material progress) were

matters of no interest to him. He was to all intents a

humanist, as the word was understood in the 15th century.

But he^ was a humorist as well, and this combination,

joined to his singularly kindly and genial nature, saved him
from some dangers and depravations as well as some absur-

dities to which the humanist temper is exposed. As time
goes on it may be predicted that, though Gautier may not

be widely read, yet his writings will never cease to be full

of indescribable charm and of very definite instruction to

men of letters. Besides those of his works which have been
already cited, we may notice Une larme du Diable (1839),
a charming mixture of humour and tenderness ; Leg
Grotesques, a volume of early criticisms on some oddities of

17th century literature ; Caprices et Zigzags, miscellanies

dealing in part with English life ; Constantinople, Voyage
en Russie, Voyage en Espagne, brilliant volumes of travel

;

Menagerie Intime (1869), and TaUeatixde Siege (1872), his

two latest works, which display his incomparable style in

Its quietest but not least happy form. (o. SA.)

GAUZE, a light, transparent, silken fabric, woven in an
open manner with very fine yarn. It is said to iiave been
originally made at Gaza in Palestine, whence the name. In
the weaving of gauze the warp threads, in addition to being
crossed as in plain weaving, are twisted in pairs from left

to right and from right to left alternately, after each shot
of weft, thereby keeping the weft threads at equal distances
tpart, and retaining them in their parallel position. The
textures are woven either plain, striped, or figured; and the
material receives many designations, according to its appear-
Rnce and the purposes to which it is devoted. A thin
cotton fabric, woven in the same way, is known as leno, to

distinguish it from muslin made by plain weaving. Silk
gauze was a prominent and extensive industry in the west
of Scotland during the second half of the 18th century, but
on the introduction of cotton weaving it greatly declined.

In addition to its use for dress purposes silk gauze is much
employed for bolting or sifting flour and other finely ground
substances. The term giiuze is applied generally to trans-
parent fabrics of whatever fibre made, and to the fine woven
wire-cloth used in safety-lamps, sieves, window-blinds, &c.
GAYARNI, French caricaturist, was born at Paris in

1801, and died in 18GG. His true name was Chevalier
(Sulpice Guillaume), and he is said to have taken the nom
tie plume uader which ho is known Irom the place where he

made his first published sketch. His parents were poor, and-

he started in life as a workman in an engine-building factory.

At the same time he attended the free school of drawing.

Here his natural talent was developed, and he acquired that

training of the hand without which an artist is unable to

work up his best inspirations. In his first attempts to turn

his abilities to some account he met with many disappoint-

ments, but was at last entrusted with the drawing of some
illustrations for a journal of fashion. Gavarni was then
thirty-four yoais of age. His sharp and witty pencil gave
to these generally commonplace and unartistic figures a life-

likeness and an e.tpression which soon won for him a name
in fashionable circles Gradually he gave greater atteution

to this more congenial work, and finally ceased working as

an engineer to become the director of the journal Les Gens
du Monde. His ambition rising in proportion to his suc-

cess, Gavarni from this time followed the real bent of his

inclination, and began a series of lithographed sketches,

in which he pourtrayed the most striking characteristics,

foibles, and vices of the various classes of French society.

The letterpress explanations attached to his drawings were
always short, but were forcible and highly humorous, if

sometimes trivial, and were admirably adapted to the

particular su>jjects. The diflferent stages through which
Gavarni's talent passed, always elevating and refining itself,

are well worth being noted. At first he confined himself to

the study of Parisian manners, more especially those of the

Parisian youth. To this vein belong les Lorettes, les Actrices,

les Coulisses, les Fashionables, les Geniilshommes bourgeois,,

les Artistes, les Debardeurs, Clichy, les Etiidianis de Paris,

les Baliverneries Parisiennes, les Plaisirs Chaynpetres, le»

Bals masques, le Camaval, les Souvenirs du Carnaval, les

Souvenirs du Pal Chicard, la Vie des jeunes kommes, les

Patois de Paris. He had now ceased to be director of

Les Gens du Monde ; but he was engaged as ordinary

caricaturist of Le Charivari, and, whilst making the fortune

of the paper, he made his own. His namoiwas exceedingly

popular, and his illustrations for books were eagerly

sought for by publishers.- Le Juif Errant, by Eugine
Sue (1843, i vols. 8vo), the French translation of Hoff-

man's tales (1843, 8vo), the first collective edition of

Balzac's works (Paris, Houssiaux, 1850, 20 vols. 8to),

Le Diable 5 Paris (1844—40, 2 vols. 4to), Les Fran<^is

peinis par eux-memes (1840-43, 9 vols. 8vo), the collection

of Physiologies published by Aubert in 38 vols. 18mo
(1840-42),—all owed a great part of their success at the

time, and are still sought for, on account of the clever

and telling sketches contsibuted by Gavarni. A single

frontispiece or vignette was sometimes enough to secure

the sale of a new book. Always desiring to enlarge the

field of his observations, Gavarni soon abandoned his once

favourite topics. He no longer limited himself to such-

types as the lorette and the Parisian student, or to the

description of the noisy and popular pleasures of tlie

capital, but turned his mirror to the grotesque sides of

family life and of humanity at large. Les Enfanis terrtbles,

les Parents terribles, les Fourberies des femmes, la Politique

des femines, les Marls vcnges, les jYuanees du sentiment, les

Reves, les Pelils Jeux de Societe, les Petits 7nalheurs du
bonheur, les Impressions de menage, les Interjections, les

Traductions en langue vulgaire, les Propos de Thomas
Vireloqne, &c., were composed at this time, and are his-

most elevated productions. But whilst showing the same
power of irony as his former works, enhanced by a deeper

insight into human nature, they_general]y bear the stamp

of a bitter and even sometimes gloomy philosophy. This

tendency was still more strengthened by a visit to England

in 1849. Ho returned from London deeply impressed

with the scenes of misery and degradation which he had

observed among the lower classes of that city. In the-
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midst of the cheerful atmosphere of Paris he had been

etruclt chiefly by the ridiculous aspects of vulgarity and vice,

find he had laughed at them. But the debasement of

human nature which he saw in London appears to have

affected him bo forcibly that .rom that time the cheerful

caricaturist never laughed, or made others laugh again.

What he had witnessed there became the almost exclusive

subject of his drawings, as powerful, as impressive as ever,

but better calculated to be appreciated by cultivated minds

than by the public, which had in former years granted him

80 wide a popularity. Most of these last compositions

appeared in the weekly paper L'Illustration. In 1857 he

published in one volume the series entitled Masques and

Visages (1 vol 12mo), and in 1869, about two years after

his death, his last artistic work, Les Douze Mois (1 voL fol.),

was given to the world. Gavarni was much engaged, dur-

ing the last period of his life, in scientific pursuits, and

this fact must perhaps be connected with the great change

which then took place in his manner as an artist. He sent

several communications to the Academic des Sciences, and

till his death, which happened on the 23d of November

1866, he was eagerly interested in the question of aerial

navigation. It is said that he made experiments on a

large scale with a ' view to find the means of directing

baUoons ; biit it seems that he was not so successful in this

line as his fellow-artist, the caricaturist and photographer,

Nadar.

Gavami'a CEutrres choisies were edited in 1845 (4 vols. 4to)

with letterpress by J. Janin, Th. Gautier, and Balzac, followed La

1 850 by two other voluraea named Pertes et Parures ; and some
essays in prose and in verse written by him were collected by one of

his biographers, Ch. Yriarte, and published in 1869. The book
written by E. and J. de Goncourt, Oavami, Vhomine et Vamvre
(1878, 8vo), must be mentioned here. J. Claretie has also de-

voted to the treat French caricatiuist a curious and interesting

essay. A catalogue raisonji/ of Gavami's works has been published
by J. Armelhault and E. Bocher, Paris, 1873, 8vo.

GAVELKIND is a peculiar system of tenure prevailing

chiefly in the county of Kent, but found also in other parts

of England. In Kent all land is presumed to be holden

by this tenure until the contrary is proved. It is more cor-

rectly described as socage tenure, subject to the custom of

gavelkind. The chief peculiarities of the custom are the

following, (1.) A tenant can aliene his lands by feoffment

at fifteen years of age. (2.) There is no escheat on attainder

for felony, or as it is expressed in the old rhyme

—

*' The father to the bough.
The son to the plough."

(3.) Generally the tenant could always dispose of his lands

by will. (4.) In case of intestacy the estate descends not to

the eldest son but to all the sons in equal shares. " Every
sun is as great a gentleman as the eldest son is." It is to

this remarkable peculiarity that gavelkind no doubt owes
its local popularity. The i <fe 5 Vict c. 35, for commuting
manorial rights in respect of lands of copyhold and custom-
ary tenure, contains a clause specially exempting from the

operation of the Act " the custom of gavelkind as the same
now exists and prevails in the county of Kent." Gavelkind
13 one of the most interesting examples of the customary

law of England, and it is no doubt correctly traced to the

Saxon land-law prevailing before the Conquest Its sur-

vival in this instance in one part of the country is regarded

as a concession extorted from the Conqueror by the superior

bravery of the men of Kent.

GAVIAL See CKOcoDrLE.

GAY, John (1688-1732), one of the most eminent of

the secondary English poets, was a native of Devonshire,

burn in 1688 at Frithelstock, near Torrington, where his

family had been long settled. His father dying when the

future poet was only about six years of age, and leaving

foot children, the prospects of the family were unpromising

;

and Jotin, after receiving his education at the grammar
school of Barnstaple, was put apprentice to a silk mercer

in London. He disliked the employment, obtained his

discharge, and embarked in a literary life, varied only by
incessant efforts to obtain the patronage of the great -: How
he lived up to his twenty-second year is not stated,- In

1710 he published his puem of Witie, an enumeration of

the charms of the " enlivening grape," written in the grave,

mock-heroic, and minutely descriptive style, which he after-

wards displayed with greater power in his Trivia^ In
1712 he was received into the household of the duchess
of Monmouth in the capacity of secretary. Next year

he published hia Mural Sports, inscribed to Pope; and
this seems to have led to a friendship between the poets

uninterrupted and sincere. The superiority of Pope was
freely conceded. There could be no rivalry on the part of

Gay, and Pope appears to have exerted himself on every

occasion to serve his friend. Gajf's ambition was limited

to a life' of ease, fine-dressing, and a luxurious table, in

all of which he had marvellous success, but little content-

ment In the years 1713 and 1714, besides the Rural
Sports, he produced a comedy. The Wife of Bath, which was
acted only three nights ; The Fan, a poem ; and The
Shepherd's Week, a series of six pastorals drawn from
English rustic life. Pope is believed to have incited his

friend to this task in order to cast ridicule on the Arcadian

pastorals of Ambrose Philips, who had been lavishly praised

in the Guardian (ignoring the claims of Pope) as the first

pastoral writer of the age, and the true Engliali Theocritus.

The malicious wit was completely successful, but Gay's

ludicrous pictures of the English swains and their loves

were found to be interesting and amusing without reiCi-:^nce

to their sarcastic origin; The poem was popular, ?cd the

author's reputation considerably advanced. In this fortu-

nate year Cay was appointed secretary to the earl of

Clarendon, ambassador to the court of Hanover ; but the

death of Queen Anne, August 1, 1714, soon put an end to

his hopes of permanent official employment. He then tried

the drama, and produced his farce of What d'ye Call it f

which was acted with little success in February 1714-15.

In 1716 appeared his Trivia, or the Art of Walking the

Streets of London, a poem in three books, for which he ac-

knowledged having received several hints from Swift It

is an excellent tojOTi poem, containing graphic and humorous
cle.scriptions of the London of that period. "'In January

1716-17 the comedy of Three Hours after Marriage was

brought on the stage, and emphatically condenmed. In

this piece Gay was assisted by Pope and Arbuthnot. Pope
is distinctly visible in his allusions to Dennis the critic

;

and it is remarkable that three such men should have pro-

duced a play so dull, unnatural, and gross-. Gay was taken

to Aix by Mr Pulteney in 1717. In 1720 he collected his

poems and published them by subscription, by which he is

said to have realized ilOOO. Secretary Craggs also pre-

sented him with some South Sea stock ; and Gay called in

his friends to advise as to the investment of his riches.

Erasmus Lewis, according to Johnson, advised him to in-

trust his money to the funds, and live upon the interest

;

Arbuthnot br»de him intrust it to Providence, and live upon

the principal ; while Pope directed him, and was seconded

by Swift, to purchase an annuity. This was Pope's own
prudent system ; but Gay, like many others who ask advice,

followed none, but took his own way. He embarked all in

South Sea stock ; and, refusing to sell out before the bubble

burst, he lost the actual principal as well as the anticipated

profit. The calamity overwhelmed him ; hla life was

despaired of ; but his friends exerted themelves to cheer and

succour the desponding bard. Lord Burlington entertained

him for months in his princely house et Chiswick ;
and

Pope, Arbuthnot, and the other mecbers of the circle wera
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uaceasing in their attentions. By the beginning of 1724
he had a new play ready, a tragedy called the Captives,

which was patronized by the Princess (afterward Queen)

Caroline and the Prince of Wales. In 1726 he published

his famous Fifty-one Fables in Verse. His next work was

the Beggar's Opera, performed in 1727, written in ridicule

of the Italian Opera, which for a time it drove off the

English stage. Swift suggested the subject, and Pope is

believed to have added some poignancy to the satirical

songs ; but Gay's own bonhomie and voluptuous style colour

the whole. The play ran to the end of the season, sixty-

two nights, four of which were for the benefit of the author,

and produced to him the handsome sum of £693, 13s. 6d.

The same year he sold his copyright of the Opera, with

that of the Fables, for 90 guineas. The success of The
Beggar's Opera induced Gay to attempt a continuation of

the operatic style. He wrote another piece, Polly, with no
satirical design, as he states ; but the lord chamberlain pro-

hibited its representation. The poet then resorted in 1729
to publication by subscription ; his friends were again active

—the dufthess of Queensberry even bearding royalty in

resentment of the refusal of the licence; and Gay must
have cleared above £1000 by what was deemed his oppres-

sion. The duke of Queensberry received Gay into his

house, and the duchess treated him with equal respect for

his talents and character. This clever, beautiful, and eccen-

tric woman—the idol of the poets—appears nowhere to

more advantage than in her affectionate patronage of Gay,
and her long-cherished regret for his loss. The poet died,

after a short illness, December 4, 1732, and the duke and
duchess of Queensberry honoured his remains with a splen-

did funeral and monument in Westminster Abbey. A week
before his death another opera, Achilles, had been brought
out with applause, and this, with a new volume of Fables,

was published in 1733, the profits going to his sisters, two
widow ladies, who inherited by the poet's death no less than

£6000. As late as 1743 appeared the posthumous comedy
of The Disirest Wife, and the farce of The Rehearsal at

Gotham in 1753. Pope and Swift—always ready to blame
the court and courtiers, though far from averse to their

society—have censured Mrs Howard, afterwards countess

of Suffolk, for not more zealously promoting the interests

of Gay by her supposed influence with the king. One offer

was made to the poet,—the situation of gentleman-usher

to the Princess Louisa, a child,—but he declined it on
account of his being, as he writes to Swift, so far advanced
in life. He was only thirty-nine ; but all Gay's friends

seem to have treated the offer as an indignity. When the

queen's establishment was made up in 1727, they expected

some more important office for their favourite associate,

though it is not easy to discover what appointment about

the court could have been better adapted to one so easy, so

natural, and helpless. Mrs Howard, it is now known, had
very little influence with her royal master. The real

power was in the hands of the queen, and the philosophical

Caroline was content that his Majesty (who hated bhoetry

and bhainting, and looked upon popts as mechanics) should

possess what mistresses he pleased, provided that the state

power and patronage continued with herself and Walpole.

But it may be safely said that no man could have acquired

such a body of great and accomplished friends as those

which rallied round Gay and mourned his loss, without the

possession of many valuable and endearing qualities. His

poetry is neither high nor pure ; but he had humour, a fine

vein of fancy, and powers of observation and local painting

which bespeak the close poetical student and the happy
literary artist (r. ca.)

GAY, Marie Francoibe Sophie, Madame (1776-1852),

daughter of M. Nichanlt de Lavalette (who was attached to

the household of Monsieur, afterwards Louis XVIII.), and

of Francesca Peretti, a Florentine lady, was bom at Paris

1st July 1776. Under the guidance of her father, a man
of taste and culture, she received a very careful education.

In 1793 she was married to M. Liottier, an exchange
broker, but she was divorced from him in 1799, and shortly

afterwards was married to M. Gay, receiver-general of tha

department of the Boer or Buhr. This union brought her

into more intimate relations with many distinguished per-

sonages whom she had previously known ; and her circle

of acquaintanceship .gradually extended, until her salon

came to be frequented by all the distinguished litterateurs,

musicians, actors, and painters of the time, among whom
she made herself remarked by her beauty, her vivacity, and
her sprightly wit tempered by fine tact and genuine amis^

bility. Her first literary production was a letter written in

1802 to the Journal de Paris, in defence of Madame de

Stael's novel Delphin ; and in the same year she published

anonymously her first novel Laure d'Estell. Leonie de
Montbreuse, which appeared in 1813, is considered by
Sainte-Beuve her best work ; but Anatolie, which appeared

in 1816, has perhaps a higher reputation. These and
several of her other works, amongst which may be specially

named Les Salons celebres, possess an interest beyond their

intrinsic merits—chief of which are purity and elegance of

style—for their portraitures of French society especially

during the period of the directory and the consulate, and
of many of the distinguished personages whose intimacy

she enjoyed. Madame Gay wrote several theatrical pieces

which had considerable success. She was also an accom-

plished player on the pianoforte and harp, and composed
both the words and music of a number of romances. For
an account of her daughter Delphine Gay, Madame de
Girardin, see Gieardin.

Besides the works already mentioned, she is the author of Let
Malheurs d'nn amant hetireiix, 1818 ; Thiohald, episode de la guerre

df Russie, 1828 ; Le Moqueur amoureux, 1830 ; Un Mariage smu
rEmpire, lS32 ; Seines du jcum dgt, 1833 ; Physiologie du ridicule,

1833; La Duchesse de Chdteauroux, 1834; Souvenirs d^une vieille

femme, 1834 ; La Comtesse d'Egmont, 1836 ; Marie de Mancini,
1840; ilarie-Louise itOrVans, 1842; ElUiwre, 1844-48; Le Faux
Frire, 1845 ; Le Comte de Quiche, 1845 ; and Le Mari conjideni,

1849. See Theophile Gautier, Portraits Contemporains ; and Sainte-

Beuve, Causerics du Lundi, vol. vi.

GATA, a district of British India in the Patni division,

under the lieutenant-governor of Bengal, situated between
24° 17' and 26° 19' N. lat., and between 84° 4' and 86° 5'

E. long. It is bounded on the N. by PatnA, on the K by
Monghyr, on the S.E. and S. by HazAribAgh, and on the W.
by ShAhibAd districts. Generally speaking, GayA consists

of a level plain, with a ridge of prettily wooded hills along

the southern boundary, whence the country falls with a

gentle slope towards the Ganges. Bocky hills occasionally

occur, either detached or in groups, the loftiest being

MAher hill about 12 miles S.E. of GayA town, with

an elevation of 1620 feet above sea -level. The eastern

part of the district is highly cultivated ; the portions to the

north and west are less fertile ; while in the south, the

country is thinly peopled, and consists of hills, the jungles on

which are fuU of wild animals. The principal river is the

Son, which marks the boundary between GayA and ShAh-

AbAd, navigable by small boats throughout the year, and

by craft of 20 tons burden in the rainy season. 'The other

rivers are the Ptmpiin, PhAlgd, and Jamni, and a number

of smaller streams. Two branches of the Son canal system,

the eastern main canul and the PatnA canal, intersect the

district.

The census of 1872 takes the area of Qay^ district at

4718 square miles, and returns the population at 964,129

males and 995,621 females,—total, 1,949,750, residing in

6530 villages or towns, and 327,845 houses. Classified

according to religion, there are 1,729,890 Hindus, 219,332
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Mahometans, 203 Christians, and 316 "others." Amongst

the higher castes there is an unusually large proportion

of BrAhmans, a circumstance due to the number of sacred

places which the district contains. The GayiwAls, or priests

in charge of the holy places, are held in high esteem by the

pilgrims ; but they are not pure Brihmans, and are looked

down upon by those who are. They live an idle and dis-

solute life, but are very wealthy, from contributions extorted

from the pilgrims. The ruined city of Buddh Gay.-i, about

G miles south of Gayi town, marks the residence of Sakya

Sinha, the founder of the Buddhist religion, who flourished

in the Cth century B.C., and an ancient tree is pointed out

as the identical fig tree under which the sage sat in abstrac-

tion for five years, until he attained to the state ct Buddha.

Another place of religious interest is a temple of great

antiquity, which crowns the highest peak of the Baraber

hills, and at which a religious fair is held each September,

attended by from 10,000 to 20,000 pilgrims. At the

foot of the hill are numerous rock caves excavated about

200 B.C.

Seven towna in Gayi district contain upwards of 5000 inhabitants,

viz., Gayi, 66,843 ; Jab.-inabid, 21,022, Diudnagar, 10. 053 ; Tikari,

8J7S; Sherghdti, 7033; Ha3ua, 6119; and Rajauli, 5012. About
four-fifths of the surface is cultivated. Rice' forms the great agri-

cultural staple, the area under cultivation being estimated at about

900,000 acres, yielding an outturn of over 400,000 tons. Wheat
occupies about 170,000 acres, producing a crop of 60,000 tons, of

whicli one-half is exported. Oil seeds aro grown on about 35,000
acres, and opium on betwe'en 60,000 and 70,000 acres. Cotton,

sugar-cane, chilies, and vegetables are also grown. Droughts are

common, and in the famine of 1866 Gayi suffered severely. Tlie

scarcity of 1873-74 did not affect the district to any great extent.

Manufactuies consist of common brass utensils, black stone orna-

ments, pottery, tasar silk cloth. Formerly cloth-weaving and
paper-making were important manufactures in the district, but these

inaustries have now almost entirely died out. The chief exports are

food grains, oil seeds, indigo, crude opium (sent to Patna for manu-
facture), saltpetre, sugar, blankets, brass utensils, &c. The imports
are salt, piece goods, cotton, timber, bamboos, tobacco, lac, iron,

spices, and fruits. The principal trade route is along the Patni
branch road. The total net revenue of the district in 1876-77 was
£188,426, of which £136,692 was derived from the land; the net

civil expenditure, £23,878. The district and municipal police of

all ranks numbered 923, besides a rural foree of 6790 men paid by
the landholders and villagers. The number of schools in 1873-74
was 446, attended by 8139 pupils. The climate of Gayi is dry and
healthy,—the average annual temperature being about 80" F., and
average annual rainfall 35 59 inches.

GayI, the chief townand administrative headquarters of

the above district, situated on the bank of the PhAlgii river,

lat. 24° 47' 15" N., long. 85' 3' 10" E. The population iu

1872 numbered 66,843 :—Hindus, 52,265 ; Mahometans,
14,444; Christians, 134. The municipal income in 1871
was £2716, and the expenditure £2351. The town con-

sists of two distinct parts, adjoining each other; the part

containing the residences of the priests is Gay4 proper

;

and the other, which ia the business quarter, is called

S^hibganj. The civil offices and residences of the European
inhabitants are situated here. Gayi derives its sanctity

from incidents in the life of Buddha connected with the

adjoining district. But a local legend also exists concern-

ing a pagan monster of great sanctity, named GayA, who
wickedly tried to save sinners from deserved perdition.

Brahma, in order to get rid of Gayi induced him to' lie

dawn in order that a feast might be held on his body ; and
once down, he placed a large atone on him to keep him
there. The tricked demon struggled violently, and, in

order to pacify him, Brahma promised that the gods should
take up their permanent residence in him, and that any one
who made a pilgrimage to the spot were he lay should be
delivered from the terrors of the Hindu place of torment.
This may possibly be a Brahmanic rendering of Buddha's
life and work. There are forty-five sacred spots in and
around town, which are Tisit«d by from 100,000 to 200,000
pilgrims annually.

GAY-LUSSAC, Joseph Louis (1778-1850), one of the

most distinguished of modern physicists and chemists, was

born at St Leonard, in the department of Haute Vienne,

on the 6th of December 1778. His father, Antoine Gay,

who was procureur du roi and judge at Pont-de-Noblac,

had added to the common family name the distinctive title

Lussac, from a small property he had in the neighbourhood

of St Leonard. The family consisted of two sons, of wKom
Joseph Louis was the elder, and three daughters. Intended

for the bar, young Gay-Lu.ssac prosecuted his early studies

in Latin and other elementary subjects at liome, under the

superintendence of the Abli6 Bourdeix and other masters,

until 1794, when he was sent to Paris, where he worked
very hard for three years preparing for admission to the

£cole Polytechnique. After a brilliant examination he

was received into this institution on December 27, 1797,

whence on the 22d of November 1800hewas transferred to

the school Des Ponts et Chaussdes. Shortly afterwards he

wasassigned to Berthollet, who had returned from Napoleon's

Egyptian expedition, and who was desirous of having an

able student from the Ecole Polytechnique to aid him
in his researches. The results expected by the author of

the Statique Chimique were not verified by his assistant's

experiments, which seem to have been recorded without any

consideration of the theorizer's feelings. It was on this

occasion, according to Arago, that Berthollet, at first nettled

to find that his ideas were not confirmed, delivered himself

as follows :
" Young man, it is your destiny to make dis-

coveries. You shall be henceforth my companion. I

wish—it is a title of which I am sure I shall have cause

some day to be prc'ud—I wish to be your father in

science."

Gay-Lussac accordingly entered on a long series of re-

searches upon certain physical phenomena, which though of

constant recurrence in 'experimental inquiries, had up to

this time been very imperfectly examined. In his first

memoir {Ann. de Chimie, t. xliii., 1802) he shows that

different gases are dilated in the same proportion when
heated from 0° to 80° (Reaumur). He does not seem to

have been aware of Dalton's experiments on this subject,

which were indeed very far from being accurate ; but he

states in a footnote that " le cit. Charles ^ avait remarque

depuis 15 ans la meme proprUt(5 dans ces gaz ; mais,

n'ayant jamais publie ses rcsultats, c'est par le plus grand

hasard que je les ai connus." In return for his having

thus rescued from oblivion the remark which his fellow,

citizen, probably wisely, did not think worth recording, some

recent authors have changed the title of the law from that

of Gay-Lussac to that of Charles. The investigations re-

corded in this memoir were followed by experiments on the

improvementsof thermometers and barometers, on the tension

of vapours, their mixturewith gases, and the determination of

their density, evaporation, hygrometry, and capillarity. In

course of these researches, which engaged him for a couple

of years, he acquired not only dexterity in manipulation

and the contrivance of experiments, but a great deal of

valuable knowledge of physics. During the interval, in the

year 1802, he had been nominated Fourcroy's demonstrator

at the Ecole Polytechnique, and as he had in this capacity

to lecture frequently for the professor, he was beginning to

acquire reputation as a teacher and expounder of chemistry

and physics, by the clearness, precision, and care which his

lectures evinced. In 1803-4 certsin results respecting

terrestrial magnetism had been obtained during two balloon

ascents, which appeared of so much interest that the French

Academy was desirous of having them repeated. Through

Berthollet and Chaptal the balloon which had been used in

Egypt was obtained, and fitted up with various instruments;

the observations were entrusted to Gay-Lussac and Eict
,

"
Thp. inventor sf the " 'iharlii!^," or hydr.igen ballooc.
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-who made tlieir first ascent from the garden of the Cocsei- '

ratoire des Arts et Metiers, on August '24, 1804. In this

isoent an altitude of 4000 metres was attained, but unex-

pected difficulties were encountered, and the results were

not decisive. Not satisfied with the expedition, Gay-Lussac

got a larger balloon provided with every requisite, and made
an ascent by himself on September 16 of the same year.

On this occasion the balloon rose to a height of 7016 metres,

an altitude greater than any which had been formerly

reached, and surpassed only by a few later ascents. At this

great elevation of nearly 23,000 feet, and with the thermo-

meter at 9i° C. below freezing, Gay-Lussac remained for a

considerable time making observations on temperature, on

the moisture of the air, on magnetism, and other points.

He observed particularly that ho had considerable difficulty

in breathing, that his pulse was quickened, and that by the

absence of moisture in the air his mouth and throat became

60 parched that it was painful to swallow even a piece of

bread. The experiments on magnetism for which the ascent

was primarQy made were imperfect, but they led him to the

conclusion that the magnetic eS'ect at all attainable elevations

above the earth's surface remains constant.' Having col-

lected samples of air at different elevations he, on his return

to Paris, proceeded to analyse them ; and in conjunction

with Alexander von Humboldt, whom he had associated with

himself in this investigation, he published several papers on

eudiomatric analysis and related topics. The memoir,

which was read to the Institute on October 1, 1804, con-

tained the germ of what was afterwards Gay-Lussac's most

important generalization. The authors observed that when
oxygen and hydrogen combine together by volume, it is in

the proportion of ouo volume of the former to two volumes

of the latter. Prior to this the numerous experiments on

the volume composition of water had always brought out

various complicated ratios, though approaching tho simple

one more or less closely. It was iiot, however, till 1808,

that Gay-Lussac announced the law of combination by
volume in its general form. Shortly after these investiga-

tions were completed, (Jay-Lussac got leave of absence to

accompany Von Humboldt on a scientific journey io Swit-

zerland, Italy, and Germany. Provided with physical and

meteorological in.-5truments, they left Paris March 12, 1805,

and travelled by Lyons, Chambery, and Mont Cenis to

Genoa, and thence to Piome, where they arrived on July 5.

After a short stay at Rome in the residence of William von

Humboldt, during which Gay-Lussac made a few chemical

analyses, they departed for Naples in company with

Leopold von Buch, afterwards so eminent as a geologist.

During this visit Gay-Lussac had the opportunity of study-

ing on the spot volcanic eruptions and earthquakes.

Vesuvius, which was in violent action, he ascended six

times. After this the party went back to Rome, and then

started for Florence on September 17, 1805. A feW days

having been spent there, they went on to Bologna and
thence to Milan, which they reached on October 1, and
there they had the pleasure of meeting Volta. The party

crossed the St Gotthardon October 14—15, in the midst of

a storm which prevented their seeing anything, and after

some delay reached Gottingen, where they were received

with much attention by Blumenbach, the famous naturalist.

On November 16 they arrived at Berlin, where the winter

and the following springwerj spent. In this waj' Gay-Lussac

became acquainted with the best society in Berlin, and was
especially intimate with Klaproth and Erman. In spring

he hurriedly returned V) Paris. The death of an Acade-

.
niician had left a va'-ant place, and he was hopeful that he
might be elected to fill it. Arngo remarks that it is curious

1 Th** "MP'o-'oiis iOlKon.itioits itintle in both asccats oi'e recorded iu

tUo *- • ' -'i I'hi/s-inc foi- 1501, vol. S9

that GayLu3!:ac siiould Love (onnd it necessary to b» on

the spot to ensure success. What he had already done for

science might have been considered sufiicient, apart from

personal considerations, but there were prejudices which

might have acted unfavourably, if he had not been

present to meet them. These were, however, success-

fully overcome, and he entered the Academy in 1806. In

the following year was inaugurated the Society d'Arcueil,

a small group of scientific men who used to assmble at

BerthoUet's house. Gay-Lussac was an original member of

this society, which is of interest chiefly on account of its

having been the means of publishing some papers which

have since proved of great historical interest. The results

of his magnetic observatioiis made along with Humboldt
were published in vol. i. of its Memoires (1807); and vol

ii, (1809) contains tho important memoir on gaseous com-

bination, in which he pointed out that, when gases combine

with one another by volume or by measure, they do so in

the very simplest proportions, 1 to 1, 1 to 2, 2 to 3, and so

on, and that the volume of the product in the gaseous state

bears a very simple ratio to that of the constituents. This

law, which, along with Humboldt, he had shown to be true

of water, he extended to several other gases, and he even

deduced from the vapour density of compounds that of

certain elements, more particularly, carbon, mercury, and

iodine, which had not been ascertained by direct experiment

It would take too much space to give in detail the criti-

cism which the enunciation of the principle evoked, more

particularly from Dalton, who would not accept Gay-

Lussac's position, and affirmed his belief that " gases do not

unite in equal or exact measures in any one instance ; when
they appear to do so, it is owing to the inaccuracy of our

experiments."^ There was at that time the difficulty that

the specific gravity of gases and vapours had been imper-

fectly determined, and the necessary consequence of Gay-
Lussac's law, that the specific gravity and combining weight

of elements should be Expressed by the same number,

could not be experimentally confirmed. Moreover, Dalton

rested combination on atomic and not on combining
weights, and the numbers he employed were in almost every

instance very difi'erent from those which more accurate

analysis has since determined. But the imperfect character

of the then available data, and the amount of seemingly

adverse experimental evidence, only throw a stronger light

on the genius of Gay-Lussac in divining a law which, as

science has progressed, has been duly confirmed, and which
not only forms the most important control of the combin-

ing weight of chemical substances, but, when interpreted

by the kinetic theory of gases, shows that the physical mole-

cules (that i3 to say, the portions of the substance which
are not broken up into smaller parts during the motion

which we call heat) exist in equal numbers in equal

volumes of different gases at the same temperature and
pressure. This law, which has as high a claim as the

other to bear the name of Gay-Lussac, is also sometimes
deprived of that honour, and called the law of Avogadro,

who, long afterwards, by his more extended researches,

caused the importance of the law to be recognized by
chemists.

The next events in Gay-Lussac's scientific career are con-

nected with what may be called his rivalry with Davy, who
in matter of age (b. December 17, 1778) was almost exactly

his contemporary. In 1808 when Davy, having isolated

potassium and sodium, was awarded Napoleon's prize for the

most important discovery in voltaic electricity, the emperor
is said to have asked how it was that these discoveries were

made abroad and French prizes were carried away. Having

' Xcw Si/sCcm of Cltcmiail Philosoiihij, Maucliester, 1810, part ii
,

p. S59.
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bocn informed that there v,'a3 no battery of power equal to

ttiiit used by Davy, he caused a very large one to be made,

»nd Bvssented it to the i,co\a Polytechnique. While waiting

for it, Gay-Lussao and ThiJnard succeeded ia preparing

potissium by a direct chemical action, in which fused potash

was brought in contact with red-hot iron. This method
snabled chemists to prepare the alkali metals in quantity,

and Qay-Lussac and Th^nard availed *>hemselves of it to

examine the properties of potassium very completely, and
not only so, but also to use it as a means of decomposing

other substances. It was in this way that they separated

boron from boracic acid, an element which was also prepared

by Davy with the same materials. It is worth notice that

Davy admitted the advantage of the method of Gay-Lussac

and Th^nard, though he seems to have subsequently re-

garded their appropriation of the newly-discovered metal as

not altogether warranted.' The researches with the great

battery after it was made did not come up to their expecta-

tions ; the power fell far short of what had been anticipated,

and they confined themselves rather to an examination of

tlie phenomena presented by the apparatus itself, than to

asing it as an engine for effecting important decompositions.

lu 1809 was published the second investigation parallel

to one by Davy, namely, upon hydrochloric (or, as it

was then called, muriatic) acid, and chlorine, then called

oxymuriatic acid. This memoir was read to the Institute,

and was also published in the second volume of the Mimoires
d'Arcueil. Gay-Lussac and Th^nard describe a crowd of

reactions they had tried for determining the characters of

these bodies. They pointed out differences between the

muriatic and other acids, and indicated that the anomalies

which it presented were explicable either on the hyjjothesis

of water being an essential constituent of the acid, or on

that of the oxymuriatic acid being a simple gas. At the

end of their memoir, however, they decided in favour of

oxymuriatic acid being compound, although they had failed

to get oxygen from it by heating it with carbon. The ex-

planation of this decision seems to be that, whQo they
theaiselves were influenced to some extent by Lavoisier's

oxygen theory of acids, some of the other 'members of the

Aroueil Society, such as Laplace and Berthollet, were keen
Lavoisierians, and were prepared to oppose any criticism

which might lead to a modification of the great Frenchman's
opinion on so vital a point. To admit the existence of an
acid without oxygen might have led to a loss of the whole
scientific position which France had gained by Lavoisier's

defeat of phlogiston. Davy, who was not under the same
influence, declared, as the result of his inquiries, that oxy-

muriatic acid gaa was simple, and that therefore there

may be acids without oxgyen. Sometime after, Gay-Lussac
and Th^nard agreed with this view, which they could do
with less hesitation, as they had themselves indicated it in

their own memoir.

Among the investigations which Gay-Lussac under-
took with Thdnard in the years 1810-1811, and which
ultimately yielded most valuable results, must be men-
tioned those upon organic chemistry, and especially upon
the amlysis of fixed organic compounds. Before this time

' Gay-LuBsao and Thenard made no claim, of coiu^e, to the dis-

covery of potasaium and eodium, thougli several important discoveries
followed from their experiments. Thus, in addition to boron, they
^ot alao the fluoride of boron ; and by the rapid combustion of the
alknli metals in dry oxygen they got their peroxides, by means of which
Th^.cord subsequently prepared the peroxide of hydrogen. At first,

however, they seem to have thought that the alkali metals contained
hydrogen, and it was not for a couple of years that they accepted
Davy'a view of their simplicity. Indeed, about this time there appears
to have been conwderable uncertainty about the elemental character of
the metals, It being thought that they contained hydrogen, an idea
Vhich, on ac<:oant of its retrograde nature, W03 criticized by Davy aa a
^iad of plUogiatic revival

tne only way of determining the composition of organic
substances was to explode them with oxygen, and as this

method was practicable only in the case of bodies which
were gaseous, or could be readily volatilized, the great
majority of fixed organic substances still remained unex-
amined. Gay-Lussac and Th^nard introduced the plan of
adding some oxidizing agent to the substance and burning
it in a tube. . They used chlorate of potassium, and tho
products of combustion were collected over mercury. Tho
results obtained were in some cases very accurate, but the
process was difficult of execution, and it is singular that the
authors should have preferred it to combustion with oxida
of copper, which they also tried. In 1815, however. Gay.
Luesac employed the latter agent for the examination of

cyanogen, and the other method was abandoned. The final

improvements were made some years later by Liebig, when
working in Gay-Lussac's" laboratory. By their, original

method Gay-Lussac and Th^nard determined the composition
of fifteen organic substances, including sugar, starch, gum,
wax, oil, various woods, resin ; mucic, oxalic, tartaric, citric,

and acetic acids ; and albumen, fibrin, gelatin, and casein.

Gay-Lussac succeeded also, in 1811, in obtaining puro
hydrocyanic acid. He described its physical properties, but
did not announce anything about its composition till 1815,
when he published his celebrated memoir in which he
described cyanogen aa a compound radical, prussic acid aa

a compound of this radical with hydrogen alone, and the

prussiates as compounds of the radical with metals. He
also showed how to prepare free cyanogen, and explained
BerthoUet's oxyprussic acid to be really chloride of cyanogen.
The proof that prussic acid contains hydrogen and no
oxygen was a most important support to the hydrogen acid

theory, while the isolation of the radical cyanogen was of

equal importance for the subsequent epoch of compound
radicals in organic chemistry.

In 1813-14 Gay-Lussac published his memoirs on iodine.

This was the third investigation which involved a rivalry

with Davy, and it was also that about which there was most
feeling. Courtois had discovered the substance in 1 8 1 1 , and
had given some of it for examination to Cl^ment-D^sormes.
He had only published a brief notice of it when Davy
arrived in Paris, having obtained express permission of

Napoleon to pass through France on his way to Italy. Davy
got a few fragments of this curious substance, and after a
brief examination with»a very limited portable laboratory

which he had with him, perceived its analogy to chlorine, and
drew the conclusion that it must be a simple body of similar

character. Gay-Lussac, it is said, having heard of Davy's
making experiments with it, went off to Courtois, got a
specimen, and proceeded to examine it. He also saw its

likeness to chlorine, but hia previous decision respecting

that body hampered him, and it was with some hesitation

that he ultimately acknowledged its elemental character.

Whether or not Gay-Lussac was actuated by the motive

ascribed to him by Arago—that it would be a reflexion on
French science were the settlement of the characters of this

substance to be left to a foreigner visiting Paris—it is not'

necessary to enquire; but Davy seems to have felt that Gay-
Lussac was competing, and not altogether fairly, with hiib.

In a letter to Clement he gives a brief account of his work,

and lays claim to the first revelation of the elemental char-

acter of iodine, and again in a subsequent letter to his

brother, which contains a short review of the Parisiaii-

chemists and their reception of him, the only complaint'he'

makes is that Gay-Lussac had played him a trick in tryinp

to appropriate the discovery of the character of iodine and
of hydriodic acid. Quite apart, however, from this claim

on Gay-Lussac's part, the memoirs remain models of invesi

ligation and description Davy quite freely admitted' that

full light might be expected on the subject, from iJa
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having been taken in liand by sd able and accurate a

cbemist as Gay-Lussac.

. The year 1815 saw the completion of the research on

cyanogen already referred to, and with it concludes the

period of Gay-Lussac's most important discoveries. Having

now attained a leading if not the foremost place among the

scientific men in the French capital, his advice was often

required on important questions. His attention was thus

turned in part from purely scientific subjects to points of

practical interest. In these new fields, however, he dis-

played, the same powers which he had exercised so sedu-

lously in the pursuit of scientific truth; in fact he was now
to introduce and establish scientific accuracy where there

tad been previously only practical approzimations. The
most important of these later discoveries were the method
of estimating the amount of real alkali in potash and soda

by the volume of standard acid required for neutralization
;

the method of estimating the amount of available chlorine

in bleaching powder by a solution of arsenious acid ; direc-

tions for the use of the centesimal alcoholometer, published

in 1824, and specially commended by the commission of

the Institute appointed to report on it, as displaying all the

accuracy and exhaustive treatment of the author; and
lastly, the perfecting of the method of assaying silver by a

standard solution of common salt, a volume on which was
published in 1833. This last has superseded the old

method of assaying silver by cupellation, as being more
rapid, more accurate, and easier of execution; and indeed

all these processes are so complete and satisfactory, and are

besides so identified with their author's name, that his

reputation is secured by them, quite independently of his

earlier work. In what has been said above, only the more
important of Gay-Lussae's discoveries have been alluded to.

To enter into an account, however brief, of all his

labours, would occupy more space than can be allowed

here. Indeed the list of his papers in the Royal
Society's catalogue amounts to 148, besides those of which
he was joint-author with Von Humboldt, Th(5nard, Welter,

and Liebig; and they embrace every department of the

science as cultivated fifty years ago. Among his later

researches may be mentioned those on fermentation, and
those executed by Liebig in conjunction with him, after the

young German chemist had gained the coveted admission
to Gay-Lussac's private laboratory during the years 1823-
24. The latter include improvements on organic analysis,

and the examination of fulminic acid. Gay-Lussac con-

tinued his work, and published the results in the Annales
de Chimie, of which he had been joint-editor for some thirty

j'ears, up till almost his death, which took place at Paris on
May 9, 1850.

I Some of the appointments he held have been already
referred to. After having acted as Fourcroy's demon-
strator, he was made professor of chemistry at the ficolo

Polytechnique. From 1S08 to 1832 he was professor

of physics at the Sorboiiue, and he only resigned that
office when he was made professor of chemistry at the
Jardin des Plantes. Bsiides being on the commission of

arts and manufactures, and the " administration " of gun-
powder and nitre, he was appointed assayer for the mint in

1829. In 1831 he was elected to the chamber of deputies
as niember for Haute Yienne, and finally, in 1839, entered
the chamber of peers.

Gay-Lussac's scientific work is remarkable not only for

its range but for its intrinsic worth, its accuracy of detail,

its experimental ingenuity, its descriptive clearness, and the
•soundness of its inferences. He did not hesitate to criticize

his own results, and replace them by others more accurate
cither of his own or of another's discovery ; he improved
and invented physical and chemical apparatus : the baro-

meter, tliermometnr ^othetometcr, (il"iHi'a'u.>ter ond tlic

burette, which still bears his name, all bear witness to his
ingenuity and practical skill. He devised new analytical

methods ; he discovered new substances, such as fluoride

of boron, and iodic, hydrosulphocyanic, dithionic, and
hypoBulphurous aciSs ; he enlarged and corrected the
knowledge of those already discovered ; ho examined the

physical conditions of chemical action ; he searched into

the causes of chemical combination and chemical change.

That he had the power of grasping the law underlying a
few facts is nowhere more evident than in the memoir on
gaseous combination, his most important contribution to

science. That he missed the opportunity of assigning the

chief limit to Lavoisier's hypothesis, must be ascribed jiartly

at least to the influence of others. Authority decided it,

perhaps against his secret convictions.

From Arago's and other notices one gathers that Gay-
Lussac was reticent, patient, persevering, accurate to

punctiliousness, perhaps a little cold and reserved, and not.

unaware of his great ability. But he was also bold and
energetic, not only in his work, but equally so in defenco

and support of his friends. His earliest childish adven-

tures, as told by Arago, herald the fearless aeronaut and.

undaunted investigator of volcanic eruptions. The en-,

durance he exhibited under the laboratory accidentit

which befell him shows the power of will with which

he could face the prospect of becoming blind and useless

for the prosecution of the science which was his very

life, and of which he is one of the most distinguished orna^

ments. It was only at the very end, when the diseas*

from which he sufi'ered left him no hope, that he complaineti

with some bitterness of the hardship of leaving this worlii

when 80 many discoveries were making, and when so man;f

more were likely to be made.

The more important of Gay-Lussac's papers are scattered througli.

journals difficult of access. The most complete list of them is cori-

taiued in the Koyal Society's catalogue of scientific papers ; lists

are also given at the end of Hoefer's article in the Biographic
G^nerale, and in Poggendorffs Biographisch-UUrarisches Band'
worterbiick, Leipsic, 1863. Accounta of various portions of Gay-
Lussac's discoveries and views will be found in such works as

Thomson's History of Chemistry, vol. ii., London, 1830; Kopp'9
Geschichte der Chimie, Brunswick, 1843-47; Kopp's Erttwickei-

ung der Chemie, Munich, 1871 ; Dumas, Lfi^oiis sur la Philosophte

Chimique, Paris, 1837, and reprinted Paris, 1878 ; Ladenburg,
Vortrdge iibcr die Entwickelungsgeschichti der Cheviie, Brunswick,
18G9 ; Forbes, A Re-view of the Progress of Mathematical and
Physical Science in more recent times, Edinburgh, 1858. The chief

authorities for the life of Gay-Lussac are Arago ((Eiivres, Paris,

1865, t. iii.); Biot (Abstracts, Moyal Society, vol. v., 1843-60, p.

1013); P. A. Cap (ie Museum d'Hisloire Naiurelh, Paris, 1864,
pt. 1, p. 137). . (J. F.)

GAZA, an ancient city of Phiiistia, close to the sea and
to the south boundary of the Holy Land. The Hebrew is

more correctly rendered in English as Azzah (Deut. ii. 23),

and means "strong." The modern Arabic form «f the

name is Ghazzeh. The town stands on an isolated hill about
100 feet high, and has now a population of 1800 souls. It

is divided into four quarters, the eastern suburb consisting

entirely of mud houses. A magnificent grove of very

ancient olives forms an avenue 4 miles long north of the

city. On the south-east are a few palms. There are many
lofty minarets in various parts of the town, and a fine

mosque built of. ancient materials. A 12th century church

towards the south side of the hiU haa also been converted

into a mosque. On the east is shown the tomb of Samson
(an erroneous tradition dating back to the Middle Ages).

The ancient walls are now covered up beneath green mounds
of rubbish. The water supply is from wells sunk through
the sandy soil to the rock ; of these there are more than
twenty—an Dnusual number for a Syrian town. The land

for the 3 miles between Gaza and the sea consists prin-

cipally of sand dunes. There is no naturad harbour, but

traces of ruins near the shore mark the site of the old
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Majuma Qazae or Port of Gaza, now called el Jlineh, which 1

in the 5th century was a separate town and episcopal see,

under the title Constantia or Limena Gaza. In the 7 th
i

century there were numerous families of Samaritans in

Giza, but they became extinct at the commencement of the

present century. Hdshem, an ancestor of Mahomet, lies

buried in the town. On the east are remaina of a race-

course, the comers marked by granite shafts with Greek

inscriptions on them. To the south is a remarkable hill,

quite isolated and bare, with a small mosque and a grave-

yard. It is called el MunLlr, " the watch tower," and is

supposed to be the mountain "before (or facing) Hebron,"

to which Samson carried the gates of Gaza (Judg. xvi. 3). .

The bazaars of Gaza are considered good. An extensive

pottery exists in the town, and black earthenware peculiar

to the place ia manufactured there. The climate is dry

and comparatively healthy, but the summer temperature

often exceeds 110° Fahr. The surrounding country is

partly cornland, partly waste, and is inhabited by wander-

ing Arabs. From the 5th to the 12th ceDttrry Graza was

an episcopal see of the Latin Church, but even as late as

the 4th century an idol named Marnas was worshipped in

the town.

GAZA, Theodorus (c. 1400-1478), one of the leaders

of the revival of learning in the 15th century, was born at

Thessalonica about the year 1400. On the capture of his

native city by the Turks in 1430 he removed to Mantua,

where he rapidly acquired a competent knowledge of Latin

under the teaching of Victorino de Feltre, supporting

himself meanwhile by giving lessons in Greek, and by

copying manuscripts of the ancient classics. About 1440
he became professor of Greek in the newly founded univer-

sity of Ferrara, to which students in great numbers from all

parts of Italy were soon attracted by his fame as a teacher.

He'had taken some part in the councils which were held in

Ferrara (1438), Florence (1439), and Siena (1440), with

the object of bringing about a reconciliation between the

Greek and Latin Churches ; and in 1450, responding to the

invitation of Pope Nicholas V., he went to Rome, where he

was for some years employed by his patron in making Latin

translations from Aristotle and other Greek authors. From
1456 to 1458 he lived at Maples under the patronage of

Alphonso the Magnanimous ; and shortly after the latter

<late he was appointed by Cardinal Bessarion to a benefice

in the south of Italy, where the later years of his life were

spent, and where he died at an advanced age in 1478.

Gaza stood high in the opinion of most of his learned con-

temporaries, but still higher in that of the scholars of the

succeeding generation. His Greek grammar, in Greek

(ypafi/iariK^! (Icrayuiyri^ y3;'/3/\ia S), first printed at Venice

in 1 495, and afterwards partially translated by Erasmus in

1521, although in many respects defective, especially in its

syntax, has done good service in the cause of sound learning.

His translations were very numerous, including the Pro-

blemata, De Bistoria Animalium, De Fartibus Animalium,
and De Generalione Animalium of Aristotle, the Historia

Plantarum and De Causis Flantarum of Theophrastus, the

Prohlemata of Alexander Aphrodisias, the De histrueiidis

Aciebus of jElian, and some of the Homilies of Chrysostom.

He also turned into Greek Cicero's De Senectute and
Somnium Scipioiiis,—with much success, in the opinion of

Erasmus ; with more elegance than exactitude, according

to the colder judgment of modern scholars. He was the

author also of two small treatises entitled De Meiisibus and

De Origine Turcarum.

GAZELLE. See Antelope.

GAZETTE, The Lo>rDON, is the official newspaper of the

Government, and is published every Tuesday and Friday.

It contains proclamations, orders, regulations, and other

acts of state, and is received as evidence thereof in legal

proceedings. It also contains nofeLces of proceedings in

bankruptcy, dissolutions of partnership, ic. The Bank-

ruptcy Act, 1869, requires the order of adjudication to be
published in the Gazette, and makes the Gazette conclusive

evidence of adjudication. Other statutes, dealing with

special subjects, have similar provisions. Unless by
virtue of such statutes, the Gazette is not evidence of any-

thing but acts of state. The Scotch law of evidence

would appear not to be so stringent. Gazettes'are also

published in Edinburgh and Dublin.

GEBER. After all the research and criticism that have

been expended on this the first and most interesting

personage in the modern history of chemistry, little is

definitely known about him, and about the origin of the

works which pass under his name. It has been a very

general tradition to regard Gcbcr as an Arabian, but until

the publication in recent years by European scholars of the

works of Arabian historians and bibliographers, the pro-

bable source of the tradition has not been known. It seems

to be pretty generally believed that the Geber of Western

Europs is the same as the person who is called in full Abu
Musa Dschabir (or Jabir) Ben Haijan Ben Abdallah el-Sufi

el-Tarsusi el-Kufi, who was reckoned the most illustrious

of the alchemists by the Arabs, and who is mentioned in

the Kitab-al-Fila-ist (10th cent.), by Ibn Khallikan (13th

cent.), by Haji Khalfa (17th cent.), and other writers.

If this be correct, Geber must have flourished in the 8th

century, for, according to Haji Khalfa, Dschabir Ben Haijan

died in the 160th year of the Hegira, which corresponds

with the year beginning October 19, 776 a.d. This data

is incidentally confirmed by other writers, though there are

difficulties arising from the date of his teacher Kalid Ben

Jezid, and his patron Dschaafar ess-Sadik. His birthplace

was Tarsus, or, as others say, Kufa; and he is said to have

resided at Damascus and at Kufa. This account, though

apparently the most trustworthy, does not agree with the

statements of D'Herbelot, quoted seemingly from native

sources, that Geber was bovu at Harran in Mesopotamia,

was a Sabsan by religion, and lived in the 3d century of

the Hegira. Nor does it agree with that of Leo Africanus,

who iu 1526 gave a description of the Alchemical Society

of Fez, in Africa, and told how the chief authority of that

society was a certain Geber, a Greek, that had apostatized

to Mahometanism, and lived a century after Mahomet.

Leo's story has circulated very widely, but its accuracy

has been impugned by Reiske and Asseman, and the works

of both Leo and D'Herbelot have been rejected as autho-

rities by Wiistenfeld. Other writers have tried to show-

that Geber was a native of Spain, or at least lived at

SevUle, but this has probably arisen from confusing

Geber the chemist with other persons of the same or

similar name. From the doubt encircling the personality of

Geber, some have gone the length of questioning whether

such a person ever existed but in name, and this view has

been again expressed by Steinschneider, who mentions

" Abu Musa Dschabir Ben Haiyan, commonly called Geber,

an almost mythical person of the earliest period of Islam,

renowned as an alchemist." While Steinschneider here ex-

hibits notable scepticism with respect to Dschabir's very

existence, he exhibits equal credulity in his belief that this

mythical Dschabir is identical with Geber. In the present

state of the question there is no alternative but to accept

the account given in the Fihrisl, and admit the possibility

of Dschabir and Geber being one and the same. Con-

firmation of this view is to be sought in a comparison

of the works ascribed to Geber with those bearing the

name of Dschabir. The latter are divisible into two

classes, those mentioned in Arabic bibliographies, and

those existing in manuscript in European libraries. To

Dschabir is assigned the authorship of an immense
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nvimber of works on chemistry and many otiier lopics

besides. Titles of 500 of these are given in the Fihrist,

and have been reproduced by Hammer-Purgstall, but

nothing else is known about them. Haji Khalfa also enu-

merates the titles of several alchemical works by Dschabir,

and other works are mentioned by other vrriters. Again

Arabic MSS. on alchemy bearing the name of Dschabir

Ben Haijan exist at Leyden, at Paris, in the British

Museum, and elsewhere ; but these have not been critically

examined as to their date, age, authenticity, contents, (fee

It is not known if they correspond with the lists already

mentioned, or with the Latin MSS. or the printed versions.

The Latin MSS. are contained in the Vatican, at Leyden,

Oxford, and other places. Of these the Vatican MS. is the

alleged basis of some of the printed editions ; and the

Bodleian MSS. have been described by W. H. Black, but

DO collation of the text of these writings for critical pur-

poses has as yet been made. The oldest of the MSS. dates

from the 14th century ; but if the works ascribed to Roger

Bacon, Albertus Magnus, and others be genuine, Qeber's

name and writings must have been known and esteemed at

a still earlier period. The works which purport to have

been written by Geber, and which have been printed, bear

the following names :

—

Summa per/edionit ; Liber investi-

gationis, or De mvestigatione perfeciionis ; De inventione

veritatis ; Liber Fornacum ; TestameHhim. None of the

editions appear to contain the whole of these tractates
;

there are usually found only two or three of them, but the

English translation contains them all except the Testament,

which is considered spurious by some writers. The printed

editions of these workb are very numerous, butihey are all

uncommon, and some of them are exceedingly rare. No
approximately complete list is contained in any biblio-

graphy, and very few writers have seen more than half a

dozen at most. The most complete catalogue from personal

inspection is given by Beckmann. It contains twelve

editions, bnt that doM not comprise nearly all those which

are known. While some of the editions correspond exactly,

being merely reprints, there are important differences among
others. What light these variations may throw upon the

origin of the text has never been investigated. A critical

edition of the works with the various readings would be

necessary before deciding that what is found in them is

really Qeber's, and dates back eleven centuries. It may
be that some of the knowledge of chemistry credited to

Geber was really interpolated at a later date. It is

quite possible that the account given of the various acids,

salts, and metals, and of the apparatus and operations,

may have been modified or extended. But, on the other

band, the general theory that runs through the whole of

th« writings ia in all probability original. The theory is

that the metals are composed of the same elements, and

that by proper treatment the less perfect can be gradually

developed into the more perfect metals. This theory ia

very clearly, and one may even say logically, worked out,

and it was the leading idea in chemistry down to the

16th century at least. In carrying' out this theory prac-

tically, certain materials were employed and were subjected

to operations, and the knowledge acquired about them
took shape by degrees. Though subsequent workers

added to what was known, Geber's reputed works are so

clear, so precise, so complete, that they differ in a most
ttril^ing manner from the works of even the best writers

in the later alchemical period, and make it difficult to

acconnt for their, existence at aU. Older writings there

ere none ; subsequent writings as clear as Qeber's do
not appear until far more wa8 known ; the unsolved

problem therefore remains, Who was Geber, and bow does

it happen that his works stanol quite alone in chemical

iiteratnre

)

The following arc n few of the outhoiitics which may be con-

sulted :—AbulfcJa, Annalcs Moslcmici, Copenhagen, 17B0, with
Reiske'a note ; Beckmann, GesckichU dtr Erjindungen, 1803, v.

272 ; Black, Caialog-iu of MSS. bequeathed to tka University of
Oxford hy Elias Ashmolc, 1845 ; D'Herbelot, Bibliothcque Orieniale^

Paris, 1697 ; Haji Khalfa, Lexiam, ed. Fluegel, London, 1836-58
;

Hammer-Purgstall, Literaturgesckichle der Araber, Vienna, 1850
;

Ibn-Khallikan, Biographical Dictionary, by De Slane, Paris, 1843,
vol. L pp. eoo-l; Kitab-al-Fihriat, ed. Fluegel, 1871-72; Kopp,
Beitrage zur Oeschiehte der Chemie, Brunswick, 1875, part iii.

;

Laboralory, 1867, vol. i. pp. 71-76; Leo Africanus, Afriax De-
scriptio, Leyden, 1632 ; Steinschneider, " Die toxicologiachen

Schriften der Araber," in Virchow's Archiv, Berlin, 1871, Bd. 52 ;

Wiistenfeld, Oeschichle der Arabixhen Aenie, Gottingen, 1840.

See also article Alchemy. (J. F.)

GEBWEILER, in French Guebmlter, a town of the

German imperial province of Alsace-Lorraine, in the district

of Upper Alsace, situated about 13 miles south of Colmar,

at the mouth of the Blumenthal or " Vale of Flowers." It

communicates by a branch line with the railway between

Strasburg and Basel. Among the principal buddings are

the Roman Catholic church of St Leodgar, dating from the

12th century, the Evangelical church, the synagogue, the

town-house, and the old Dominican convent now used as a

market and concert^halL The spinning, weaving, bleaching,

and dyeing of cotton is the chief industry, but woollen

goods and silk ribbons, as well as machinery, are also manu
factured. Gebweiler is mentioned as early as 774. It

belonged to the religious foundation of Murbach, and in

17i)9 the abbots chose it for their residence. At the

French Revolution of 1789, however, the chapterhouse was

laid in ruins, and though the archives were rescued and
removed to Colmar, the library perished in the devastation.

'Population in 1871, 11,104; in 1875, 11,622.

GECKO, the common name applied to all the speciea of

Geckotidce, an extensive family of lizards belonging to the

Pachyglosaae, or " thick-skinned " sub-order of Gray. Ihe
geckoes are small creatures, seldom exceeding 8 inches in

Leaf-tailed Gecko {Phyllurup platurus).

length including the tail. With the head considerably

flattened, the body short and thick, the legs not high enough
to prevent the body dragging somewhat on the ground, the

eyes large and almost destitute of eyelids, and the tail short

and in some cases nearly as thick as the body, the geckoes

altogether lack the litheness and grace characteristic of most

lizards. Their colours also are dull, and to the weird and
forbidding aspect thus produced the general prejudice

against those creatures in the countries where they occur;

which has led to their being classed with toads and snakes,

is no doubt to be attributed. Their bite was supposed to

be venomous, and their saliva to produce painful cutaneous

eruptions ; even their touch was thought sufficient to convey

a dangerous taint It is needless to s-iy that in this

instance the popular mind was misled by appearances. The
geckoes are not only harmless, but are exceedingly useful

creatures, feeding on insects and worms, which, owing to

the Rreit width of their oesophagus, they are enabled to

i
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Kwallow whole, and In pursuit of wliich they do not hesitate

to enter human dwellings, where they are often killed on

Buspicion. The structure of the toes in those lizards forma

their most characteristic anatomical feature. These organs

are flattened out into broad discs, and are furnished with

transverse lamellar plates, by means of wliich the geckoes

are enabled to run with ease on the smoothest surface, and

to imitate the fly in remaining suspended on ceilings or on

the under surfaces of leaves. Most of the species have

nails to their toes, and these in their sharpness and retrac-.

tility bear considerable resemblance to the claws of feline

animals. They are nocturnal in their habits ; but when not

exposed to the hot sunshine they are able to pursue their

prey by day. They hibernate ; and two fatty masses in

front of the pubis are supposed t6 furnish the means of

uourishment during this period. Many of the species

possess to a limited extent the chameleon faculty of chang-

ing colour, while their colouring generally may be regarded

as protective ; a few Indian forms are said to become
luminous in the dark. The geckoes form an extensive

family, including GO genera and 200 species, found throogh-

but the warmer regions of the earth, two only being

inhabitants of Europe, and even these occur alsc^ in the

north of Africa. Unlike most lizards, they are found in the

remotest oceanic islands, a fact which leads Mr Wallace

(Geographical Distribution of Animals) to suppose that

they possess e-xceptional means of distribution.

GED, William ( 1 -1749), the inventor of the art

of stereotyping, was born at Edinburgh about the beginning

of the 18th century. In 1725 he first put in practice the

art which he had disco-'ered ; and some years later ho

entered into a partnership with a London capitalist, with a

view to employing it on a great scale. The partnership,

however, turned out very ill; and Ccd, broken-hearted at

liis want of success, died at London, October 19, 1749.

The only books which he produced by means of stereotyp-

ing were two prayer-books for the university of Cambridge,

and an edition of Sallust. See Life by Nichols, 1781.

GEDDES, Ale.\:ander (1737-1802), a learned theo-

logian, biblical critic, and miscellaneous writer, was born

at the farm of Arradoul, in the parish of Rathven, Banff-

shire, Scotland, on the 14th of September 1737. At the

age of fourteen he entered the small Roman Catholic semi-

nary at Scalan in a remote glen of the Banffshire highlands,

where be remained till October 175S, when he was sent to

the Scottish College in Paris for the further prosecution of

his studies. Here to considerable acquirements in biblical

philology and school divinity he succeeded in adding a

good knowledge of most of the literary languages of Europe,

lleturning to Scotland after an absence of six j'ears, lie for

a short time officiated as a priest in Dundee, but in May
1765 received and accepted an invitation to become resident

in the family of the earl of Traquair, where, with abund-
ance of leisure and the free use of an adequate library, he
made further progress in his favourite biblical studies.

After a second visit to Paris which extended over some
months, and which was employed by him in reading and
making extracts from rare books and manuscripts in the

public libraries, he in 1709 was appointed te the charge of

the Catholic congregation of Auchinhalrig in his native

county. During the period of a ten years' incumbency
there he displayed a liberality of spirit which caused con-

siderable scandal to his stricter brethren ; and the freedom
with which he fraternized with his Protestant neighbours
once and again called forth the rebuke of his bishop (Hay).

Ultimately, on account of his occasional attendance at the

])ari3h church of CuUen, where his friend Buchanan was
minister, he was deprived of his charge and forbidden the

exercise of ecclesiastical functions within the diocese. This
happened in 1779 ; and in 1780 he went with his friend

Lord Traquair to London, where he spent the rest of his

life, with the exception of a few weeks devoted to travel

on the Continent. Before leaving Scotland he hod received

the honorary degree of LL D. from the university of

Aberdeen, a compliment seldom before paid to any Catholic,

and had been made an honorary member of the Society of

Antiquaries, in the institution of which he had taken a very

active part. Short'ly after his arrival in London Geddei

received an appointment in connexion with the chapel of

the imperial ambassador, which he held until the chaplaincy

was suppressed some years afterwards. Having been intro-

duced to Lord Petre, to whom he broached his long-cherished

scheme for the publication of a new Catholic version of the

Scriptures on the basis of the Vulgate, he met with every

encouragement from tliat nobleman, who assigned to )iim

an annual salary of £200, and, moreover, undertook to

provide the needful books. Supported also by such scholars

as Kennicott and Lowth, Gcddcs in 1786 published a. Pro-

spect7is of a new Translation of the Holy Bible, from corrected

Texts of tlie Ori'jinids, compared with the ancient Versions,

with various lieadinys, explanatory Kotes, and critical

Observations, a considerable quarto volume, in which the

defects of previous translations were fully pointed out, and

the means were indicated by which these might be removed.

It attracted considerable notice of a favourable kind, and

led to the publication in 1788 olE Proposals for Printing,

with a specimen, and in 1790 of a General Answer to

Queries, Counsels, and Criticisms. The first volume of the

translation itself, which was entitled 2^he Holy Bible; or the

Books accotinted sacred by Jews and Christians ; othemise

called the Books of the Old and New Covenants ; faithfully

translatedfrom corrected Texts of the Originals, with various

Beadinys, explanatory Notes, and critical Remarks, appeared

in 1792, ami was the signal for a storm of hostility on the

part of both Catholics and Protestants. It was obvious

enough—no small offence inthe eyes of some-^that as a critic

Geddes had identified himself with Houbigant, Kennicott,

and Michaelis ; but others did not hesitate to stigmatize

him as the would-be "corrector of the Holy Ghost." Three

of the vicars-apostolic almost immediately warned all the

faithful against the "use and reception "of his translation,

on the ostensible ground that it had not been examined and

approved by due ecclesiastical authority; and by his own
bishop (Douglas) ho was in 1793 .suspended from the exer-

cise of his orders in the London district. The second

volume of the translation, completing the historical books,

published in 1797, found no more friendly reception; but

tliis circumstance did not discourage him from giving forth

in 1800 the volume of Critical Bemarhs on the Hebrew
Srri/^ures, corresponding with a New I'ranslation of the

Bible, containing the Pentateuch, of which it is enough to

say that, while fully saturated with all the best learning

of its time, it presented in a somewhat brusque and in-

judicious manner the then novel and startling views of

Eichhorn and his school on the primitive history and early

records of mankind. Dr Geddes was engaged on a critical

translation of the Psalms, which he had completed down to

the 118th, when he was seized with a lingering and jainful

illness wliich ultimately proved fatal on the 2Cth of

February 1802. Although for many years he had been

under ecclesiastical censures, he had never for a moment
swerved from a consistent profession of faith as a Catholic

;

and on his death-bed he duly received the last rites of his

communion. It would appear, however, that the report

which gained currency that before his death he had made
recantation of his "errors" was entirely destitute of founda-

tion in fact. In his lifetime he enjoyed the friendship of

several eminent Continental scholars, and his death was

noticed as being a loss to science in the Gelehrie Zeilunij

of Ootha and in other foreign journals.
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Besuloa paniplilets on tlie CaLlioIic and slavery questions, :is well

ns several tugiiiye jcux (Vcsprit, and a number' of unsigned articles

in the Aiuibjtical Jlevicw, Geddes also published a metrical trans-

lation and adajitation of Select Satires of Horace (1779), and a

verbal rendering of tlie First Book of the Iliad of Hom^r (1792).

Tile Memoirs of his life and writings by his friend Dr Mason Good
jijipeared in 1603, and his unfinished work on the Psalms in 1807.

QEELON'O, one of the leading towns in Victoria, coeval

with Melbourne in the history of Australian settlement, is

I'leasautly situated on Corio Bay, an extensive western arm
of Port Phillip, 45 miles S.W. of Melbourne, in 39° 8' S.

bt. and 144:° 21' E. long. The town slopes to the bay on
tiie north side and to the Earwon river on the south, and its

position in this respect, as v/ell as the shelter it obtains

from the Bellarine range of hills, renders it the healthiest

town in the colony. Its streets are wide and laid out at

riglit angles, and there are many handsome public and
private buildings. It has a botanical garden, and two parks

maintained by the municipality. The public buildings

comprise a mechanics' institute (with a library containing

nearly 12,000 volumes), a public library, a town hall, a fire-

brigade establishment, a handsome and commodious
hospital, a supreme court, and orphan and benevolent
asylums. The town is supplied with water from large state-

constructed re.seivoirsin the Brisbane ranges, some 25 miles

distant. As a manufacturing centre Geeloug is of con-

siderable importance. It contains extensive woollen mills

and tanneries on the Barwon river, and paper of good
quality is largely made in the neighbourhood. Geelong
harbour lias area and depth enough to hold all the navies

of the world. The bar at the entrance has been cut (at

an expense of .£6000) to admit vessels of heavy draught,

and some of the largest wool ships are able to load at the

wharves, which are connected by. railway with all parts of

the colony. The population of the city proper is a little over

12,000, but with the adjacent boroughs of Geelong West,
Chilwell, and Newtown the total is increased to 24,000.

GEESTEMtJNDE, a seaport in the Prussian pro-

vince ot Hanover, in the district or Landdrostei of Stade,

situated, as the name indicates, at the mouth of the Geeste,

a right-hand affluent of the estuary of the Weser. It lies

about 32 miles N. of Bremen, and is the terminus of a

railway from that city. The interest of the place is purely

na^al and commercial, its origin dating no further back than
1857, wlieu the construction of the harbour was commenced.
The great basin opened in 18G3 has a length of 1785
Engli.ili feet, a breadth of 410, and a depth of nearly 23,

and can accommodate 24 or 25 of the largest ships of the

line ; and the petroleum basin opened in 1874 has a length
of 820 feet and a breadth of 147. To the left of the great

basin lies a canal, which has a length of 13,380 feet and a
breadth of 155; and from this canal there strikes off

another of similar proportions. The whole port is protected

by powerful fortiCcations, and it lies outside of the limit

of the German customs. Since 1864 the trade has been
almost trebled, the number of vessels being C17 sea-going

ships entering in 1875 and upwards of 2000 river craft.

Among the industrial establishments of the town are ship-

building yards, foundries, engineering works, and steam
mills. The population, exclusive of the garrison, was 3218
in 1871, and 3436 in 1875; and if the neighbouring
commune of Geestendorf be included, the total for 1871
was 9148, and for 1875 10,425.

GEFLE, Latinized as Gevalia, a seaport town of Sweden,
at the head of the Qefleborgliin, about a mile" from the shore,

of the gulf of Bothnia, near the mouth of the Gefle-A, 50
miles E. of Fahlun, and abont the same distance N. of,

Upsala. With the former city it has been connected by
railway since 1859, and with the latter aud Stockholm since

1874. • As the river at that place is divided into tlirce

chanuels, the town consists of four portions, comiuunico,tiii<:f

with each other by wooden bridges. In 1SC9 it was almost

destroyed by fire, but it has been rebuilt, and may still be
reckoned one of the prettiest, as it is certainly one of the

busiest, of Swedish towns. The principal buildings are

tlie castle, originally founded in the IGth century by King
John III., butrebuilt since its destruction by fire in 1727;
a beautiful council-house erected by Gustavus III., who
held a diet in the town in 1792 ; a hospital, an exchange,

and a freemason's lodge in the Gothic style. An orphan

asylum, a gymnasium, removed to Gefle from Stockliolm in

1668, and a public library may also be mentioned. Pos-

sessing an excellent harbour, and recently restored wharves
to which large vessels have easy access, Gefle is the great

port for the Dalecarlian district, and thus ranks in Sweden
nest to Stockholm aud Gottcnburg. It has about 100
ships of its own, and carries on a good trade in the export

of timber, tar, flax, and linen, and in the import of grain,

salt, coal, itc. The manufactures of the town include

sailcloth and linen, tobacco, leather, iron wares, and
machinery. In 1873 the po[iulation was 16,265.

GEIGER, Abraham (1810-1874), one of the ablest

leaders of the modern Jewish school of theology and
criticism, was born at Frankfort-on-the-Main, May 24,

1810. After receiving from his father and uncle tlie

elements of an ordinary rabbinical education, he was in his

eleventh year sent to the gymnasium, whence in 1829 he

passed to the university of Heidelberg, which he soon after-

wards exchanged for that of Bonn. As a student he greatly

distinguished himself both in philosophy and in philologj-,

and at Hie close of his course wrote on the relations of

Judaism and Mahometanism a prize-essay which was after-

wards published, in 1833, under the title Was hat

Mofiammed aus dem Jtidenthum a^ifgenojiimen t In

November 1832 he went to Wiesbaden as rabbi of the

synagogue there, and, still pursuing the line of scientific

study upon which he had entered during his undergraduate

course, became in 1 835 one of the most active promoters of

the Ziitsclirifl fiir Jiidische Theolor/ie, which appeared from
1835 to 1839, and again from 1842 to 1847. In 1838 he
rem.oved to Breslau, where he continued to reside for the

next twenty-five years, and where he wrote some of his

most important works, including his Lehr- und Lesebuch ziir

Sprache der Mischna (1845), his Stndien from Maimonides

(1850), his translation into German of the poems of Juda
ha-Levi (AbuT Hassan) in 1851, and the Urschri/t vnd
Uehersetznngen der Bihel in Hirer Ahhiinyigkcit von der

innem EnhcicJeching des Judenthums (1857). Tiie last-

named work esfjecially attracted much attention at the time

of its appearance, and may be said to have marked a new
departure in the methods of studying the records of Judaism.

In 1863 Geiger became head of the synagogue of his native

town, whence he removed in 1870 to Berlin, where, in

addition to his duties as chief rabbi, he took the principal

charge of the newly established seminary for Jewish science.

The Urschrift was followed by a more exhaustive handling

of one of its topics in Die Sadducaer und Fharisaer (IS53),

and by a more thoroughgoing application of its leading

principles in an elaborate history of Judaism (Das Juden-

l/inm It. seine Geschichte) in 1865-71. Geiger also contri-

buted frequently on Hebrew, Samaritan, and Syriac sub-

jects to the Zeitschrift der devtschen morgenldndischeji

Gescllschaft, and from 1862 until his death (which occurred

on tlie 23d of October 1874) he was editor of a periodical

entitled Jiidische ZeitSehrift fiir Wissenschaft imd Leben.

Ho also published a Jewish prayer-book (Israelitisches

GebetbucK) which is well known in Germany, besides a

variety of minor monographs on historical and literary sub-

jects connected with the fortunes of his people. An Atl-

ncmeine JCinleitung and five volumes of Xadigelatsent

Sdtrifien were edited by his son L. Geiger in lf.75.
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GEIJER.Eeik Gustat (1783-1847), Sweden's greatest

liistori*n, was born at Ransater in Varmland, January 12,

1783, of a family that had immigrated from Austria in the

time of Gustavus Adolphus. At sixteen he left Carlstad

gymnasium for tlie university of Upaala, where in 1803
he carried off the Swedish Academy's great prize for an

Areminne bfver Riksforstandaren Sten Sture. He graduated

in 1806, and in 1810 returned from a year's residence in

England to become "docent" in his university. Soon
afterwards he accepted a post in the public record office at

.Stockholm, where, with eleven friends, he founded the
' Gothic Society," to whose organ Iduna he contributed a

number of prose essays and the songs Manhem, Vikingen,

Den siste kampen, Den siste skatden, Odalbonden, Kolar-

gossen, and others, whose simplicity and earnestness, warm
fceling.and strong patriotic spirit are dearer to his nation

for the fine melodies to which he set them. About the

same time he issued a volume of hymns (1812), of which
several are inserted in the Swedish Psalter. Geijer's lyric

muse was soon after silenced by his call to be assistant to

Pant, professor of history of Upsala (1815), whom he
succeeded in that chair in 1817. In 1824 he was elected

to the Swedish Academy. A single volume of a great pro-

jected work, Svea Hikes Bd/der, itself a masterly critical

examination of the sources of Sweden's legendary history,

appeared in 1825. Geijer's researches in its preparation

had severely strained his health, and ho went the same
year on a tour through Denmark and part of Germany, his

impressions from which are recorded in his Minnen (1834).
In 1832-36 he published three volumes of his Soenshafolkets

historia, a clear view of the political and social development
of Sweden down to the close of Queen Christina's reign.

The acute critical insight, just thought, and finished his-

torical art of these two incomplete works of Geijer entitle

him to the first place among Swedish historians. His chief

other historical and political writings are his Kort ieckniiig

af Sveriges tillsland och of defornamste handlande personer

under tiden fran Karl XII.'s dod till Gustaf Ill's antrdde

af regjeringen (Stockh. 1838), and Feodalism och republi-

kanism, ett bidrag till Samhdllsfdrfattningem historia

(1844), which led to a controversy with the historian Fryxell

regarding the part played in history by the Swedish aristo-

cracy. ' Geijer also edited, with the aid of Schroder, a con-

tinuation of Fant'a Scriptores svecicarum medii cevi (1818-
25), and, by himself, Thorild's Samlade tkrifter (1819-25),
and Konung G-ustaf Ill.'g efterlemnade Papper (3 vols.

1843-45). Geijer's academic lectures, of which the last

three, published in 1845, under the title Om var tids inre

samhalUforliallanden, i synnerhet med afseende pa Fddernes-
landet, involved him in another controversy with Fryxell,

exercised a great influence over his students, who especially

testified to their attachment after the failure of the prosecu-

tion for alleged anti-Trinitarian heresies in his Tkorild,

tiUika en phUosophisk eller ophilosophitk hekdnnelse (1820).
A number of his eztempore lectures, recovered from notes,

were published by Ribbing in 1856. Failing health forced

Geijer to resign his «liair in 1846, after which he removed
to Stockholm for the purpose of completing his Sveneka
folkets historia, and died there 23d April 1847. His
Samlade thrifter (13 vols. '1849-55 ; new ed. 1873-75)
include a large number of philosophical and political essays

contributed to reviews, particularly to Literaturbladet

(1838-39), a periodical edited by himself, which attracted

great attention in its day by its pronounced liberal vie^vs

on public questions, a striking 'contrast to those he had
defended in 1828-30, when, as again in 1840-iJ. he re-

presented Upsala univflrsity in the Swedish diet

Geijer's style is strong and manly. His genitBT bursts

out in sudden flashes that light up the dark comers of

iliitory. A few strokes, and a personality stands before us

instinct with life. His language is at once the scholar's and
the poet's ; with his profoundest thought there beats in
unison the warmest, the noblest, the most patriotic heart
Geijer came to the writing of Ivistory fresh from researches
in the whole field of Scandinavian antiquity, researches
whose first-fruits are garnered in numerous articles in Iduna,
and his masterly treatise Om. den ganda nordiska /oik-
visan, prefixed to the collection of S^ika folhiitoi
which he edited with A: A. Afzelius (3 vols. 1814-16).
The development of freedom is the idea that gives unity to

all his historical writings. This idea is not subjective ; he
traces it in the darkest annals of hia country. Sweden, he
repeats, is the only European land that has not been trod by
foreign armies, that has never accepted the yoke of serfdom.
There, on the whole, the king has ever been the people's

faithfuUest ally, and aU his great designs for the country's
external and internal gain have been carried out "by the

help of God and Swedeu." Throughout life Geijer was
what he professed to be, a seeker ; and to no philosophic
system did he yield absolute allegiance. Yet his writings

mark a new era in Swedish history, the rise of a " critical

school " whose aim is to draw the truth without distortion,

and present reality without a foil

For Geijer's biography, see hia own Minr^xn (1834), which contains
copious extracts from his letters and diaries ; Malmstriim, Mxtu-

nmtal ofver E. G. Geijer, addressed to the TTpsala students, June 6.

1848, and printed among his Tal och esthetiska apiandlingar (1868),
and Grunddragen af Svenska viiterketeiis hdfdar (1866-68); and S.

A. Hollander, Minneaf E. O. (?«;« (1869).

GEIKIE, Waltee (1795-1837), a Scotch subjeefr

painter, was born at Edinburgh, November 9, 1795.

In his second year ie was attacked by a nervous fevei

by which he permanently lost the faculty of bearing,

but through the careful attention of his father he was

enabled to obtain a good education. His artistic talent

was first manifested, while he was still very yotmg, by
attempts to cut out representations of objects in ))aper,

and to draw figures with chalk on floors and woXia.

Before he had the advantage of the instruction of a master,

he had attained considerable proficiency in sketching both

figures and landscapes from nature, and in 1812 he was

admitted into the drawing academy of the board of Scotch

manufactures, where he made very rapid progress in the

use of the pencil. He first exhibited in 1815, and was

elected an associate of the Royal Scottish Academy in 1831,

and a fellow in 1834. He died on the 1st August 1837,

and was interred in the Greyfriars Churchyard, Edinburgh.

Owing to his want of feeling for colour Geikie was not a

successful painter in oils, but he sketched in India ink with

great truth and humour the scenes and charaictera of Scottish

lower-class life in his native city. The characteristics ho

depicts are somewhat obvious and superficial, but his

humour is never coarse, and he is surpassed by few in

the power of representing the broadly ludicrous and the

plain and homely aspects of humble life. A series of etch-

ings which exhibit very high excellence were published

by him in 1829-31, and a collection of eighty-sne of tbeaa

was republished posthumously in 1841, with a biagraphical

introduction by Sir Thomas Dick Lauder, Bart.

GEILER, or GEYLER, von Kaisebsbebo, Johanh

(1445-1510), one of the greatest of the popular preachers

of the 15th century, was bom at SchafiTmusen, March 16;

1445, but from 1448 passed his childhood and youth at

Kaisersberg in Upper Alsace; from which place his current

designation is derived. In 1 4 60 he entered the university of

Freiburg in Baden, where, after graduation, he lectured for

some time on the Sentences of Petrus Lombardus, the_Com-

mentaries of Alexander Halensis, and several of.the works

of "Aristotle. A living interest in theological subJMta, yhich

had been'awakened within him by the study of. .Gersca, led

in 1471 to his removal to the university of Basel, »K'ithal

X. — 17
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period a centre of atti-action to Bimc of the most earnest

epirita of the time. Made o, doctor of theology in 1475,

he received a professorship at Freiburg in the follow-

ing year ; but hia tastes began to incline him more strongly

to the vocation of a preacher, while bis fervour and elo-

quence soon led to his receiving numerous invitations to the

larger towns. Ultimately he accepted in 1478 a call to the

cathedral of Strasburg, where he continued to work with

few interruptions until within a short time of his death,

which occurred on the 10th of March 1510. Tho beautiful

pulpit erected for him in 1481 in the nave of the cathedral,

when the chapel of St Lawrence hid proved'too small, still

bears witness to the popularity ho enjoyed as a preacher in

the immediate sphere of his labours, and the testimonies of

Sebastian Brandt, Beatus Renanus, Reuchlin, Melanchthon,

and others who survived him, abundantly show how power-

ful, how healthy, and how widespread had been the influ-

ence of his personal character. His sermons—bold, incisive,

abounding in quaint illustrations, nor altogether wanting

in instances of what would now be called bad taste—taken

down as he spoke them, and circulated (sometimes without

his knowledge or consent) by his friends, told perceptibly

oa the German thought as well as on the Oerman speech of

bis time.

Among the many polumes published under his name only
two appear to have had the benefit of his revision, namely, Dcr
Stclcn Paradus von wartre und volkoninen Tugcjtdcn, ana that

entitled Das irrig Schaf. Of the rest, probably the best known is

a series of lectures on his friend Seb. Brandt's well-known work
the Navicula or Speculum Fatuorum, of which an edition was pub-
lished at Strasburg in Kdl nnder tho following title :

—

Navicula
»ivc sptculuvi fdtnorwin prctstantissimi sacrarumlUcrarum doctoria

Joannis Oeilcr Keyscrshergii confio^ialoris Argentincnsis in sennoncs
juxia turttiarum scricm divisa ; suis figuris jam signita; atque a
Jacobo Othcro diligcnter colUcta. Compendiosa vitx cjwdem de-
scriptio per Bea/um Rhcnanum Sdcstatinum.

Seo Von Ammon. Qeyler't Lfhm, Lehrtn, und PredigUn (1826): StUber, Enmi
HMoriquc tt Litl^raire sur la Vie ct /« Sermons lit Oeiter (1884); iljifl C. Schmidt
In Uenog's Rcal-Encycl., U. 714 (186S),

GEISSLER, Heinkioh (1814-79), a distinguished prac-

tical physicist, was born at the village of Igelshieb in

Saxe-Meiningon, Germany, where he was educated as a

glass-blower. After many years spent in travelling from
city to city in the exercise of his craft, he settled at Bonn,
where he speedily gained a high reputation, not only for his

surpassing skill and ingenuity of conception in tho fabrica-

tien of physical apparatus, but for his comprehensive know-
ledge, acquired chiefly in later life, of the natural sciences.

With Pliicker, in 1852, by means of an ingeniously con-

trived instrument, in which mercury was made to compon-
aate for the expansion of the glass, he ascertained the
maximum density of water to be at 3-8° 0. He also de-

termined the coefficient of expansion for ice between — 24°

and - 7°, and for water freezing at 0°. In 1869, in conjunct

tion with Vogelsang, he proved the existence of liquid carbon
dioxide in cavities in quartz and topaz, and later he obtained
amorphous from ordinary phosphorus by means of the
electric current. He is best knuwn as the inventor of the

sealed glass tubes which bear his name, by means of which
are exhibited the phenomena accompanying the discharge
of electricity through highly rarefied vapours and gases (see

ElectricitV, vol. vlii. p. 64). Among other apparatus
contrived by{him are his vaporimeter, mercury air-pump,
balances, normal thermometer, and areometer. From the
university of Bonn, on the occasion of its jubilee, he re-

ceived the honorary degree of doctor of philosophy. Ho
died on the 24th of January 1879, in the sixty-fifth year
of hia age. See A. W. Hofmann, Ber. d. deut. chan. Oei.,

1879, p. 148.

OELA, an ancient city on the south coast of Sicily, on a
river of the same name, near the site of the modern
Terranuova between Girgenti and Camerina. Founded by
a joint colony of Cretans and Bbudians (the latter mainly

from the city of jjindus), it soon rose to wealtn and jjowar,.

and by 582 B.C. it was able to become the mother-ciiy of

Agrigentuui, by which it was however destined before long
to bo surpassed. The most important among its rulers

were the fol.owing :—Oleander, who subverted the oligarchy

and made himself despot (505-498 B.C.) ; Hippocrates,

his brother, who raised Gela to its highest pitch of emi-

nence (498-491 B.C.); Gelon, who immediately succeeded

Hippocrates, and rapidly pursued the same career of aggran-

dizement till in 485 B.C. he got possession of Syracuse,

and gave tho first blow to his native city by removing the

seat of government to his new conquest ; and finally Hiero,

the brother of Gelon, who succeeded to the sovereignty in

478 p.c. The decadent Gela was laid waste by Phalaris of

Agrigentum, and in the time of Strabo it was nothlug
more than a heap of ruins. yEschylus died at Gela in 456
B.C.; and it was the birthplace of Apollodorus, a comic
poet of note.

GELASIUS, the name of two popes.

Gelasius I. succeeded Felix III. in 492, and confirmed
the estrangement between the Eastern and Western
Churches by insisting on the removal of the name of

Acacius, bishop of Constantinople, from the diptychs. He
was also the first decidedly to assert the supremacy of the

papal over the imperial power, and the superiority of the

pope to the general councils. He is the author of J)e

dnabus in Christo naturis adversus Euiychtn et Nestorium.

Five of his letters have also come down to us, and he is

most probably the author of Liber Sacramentorum, pub-
lished at Rome in 1680; but the ao-cMei Decretum Gela»ii

de libi'is recipiendis et noti recipiendia is evidently a forgery.

Gelasius died in 496, and was canonized, his day being the

18th November.
Gelasius II. (Giovanni da Gaeta) was of noble descent,

and was bom at Gaeta about 1050. He received his theo-

logical education in the abbey of Monte Casino, and after-

wards held the office of chancellor under Urban II., and of

cardinal-deacon under Pascal II. On the death of Pascal

II. ho was elected pope by the cardinals, 18th January
1118, and when his person was seized by Cencius Frangi-

pani, a partisan of the emperor Henry V., he was almost

immediately set at liberty through the general uprising of

the people in his behalf. The sudden appearance of the

emperor, however, compelled him to leave Rome for Gaeta,

and the imperial party chose an anti-pope, Burdinus, arch-

bishop of Braga, under the name of Gregory VIII.

Gelasius, at a council held at Capua, fulminated bulls of

excommunication against his ecclesiastical rival and the

emperor ; and under the protection of the Norman princes

he was able to return to Rome, where he stayed for a time

in partial concealment, but having barely escaped capture

by the Frangipani while celebrating mass in the church of

St Praxede, he left the city, and after wandering through

various parts of Italy and France died in the abbey of

Clugny, January 19, 1119.

GELATIN. When intercellular connective tissue, as

met with in skin, tendons, ligaments, and the fascise of the

muscles, of which it forms the basis, is treated with water,

preferably hot, or in presence of dilute acids, for some

time, a solution is obtained which in cooling solidifies to

a jelly. The dissolved substance bears the name of Gelatin

or Glutin.

The same substance is obtained when the matrix of bones

is submitted to similar treatment, after previous removal of

the lime salts by means of mineral acids. Again, when
unossified cartilage, as for instance the bone-cartilages of

the vertebrate fcetus, is treated with water or dilute acids,

a solution is obtained which also gelatinizes on cooling.

The coagulation in this case, however, is due, not tg gelatin,

but to a closely allied substance called choudrin.-* At oue
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time it was supposed that ;c each cf ttese three cases the

geiatinizicg materials obtained were formed by the hydra-

,tion or by a physical metamorphosis of a different substance

pre-existing io tUe respective tissues, to which the names
collagen, ossein, and chondrogen were given respectively

—

the two former vielding gelatin, and the last chondrin.

Further experiments have made it more probable that

gelatin and chondrin do not differ essentially from their

parent tissues, analyses of tendons and of gelatin or isinglass

(a very fine form of gelatin obtainable from the sturgeon)

agreeing within the range of experimental error. At the

same time, as Foster observes in the case of chondrin, the

fact that its extraction from cartilage requires an amount
of boiling with water, much more than would be necessary

to dissolve the same amount of dried product, points rather

the other way. Most probably the change which occurs

is of a purely physical character.

True getatigeuous tissue occurs in all mature vertebrates,

with the single exception, according to Hoppe-Seyler, of

that in other respects anomalous vertebrate, Amphioxvs
lancfolatus. In the embryo it does not appear till late in

foetal life, chondrin being found instead ; and the change

which brings gelatin into the place of chondrin is effected,

not by a metamorphosis of the latter, but by its removal,

and the independent formation of gelatin. The tissue in

question was belieN-ed to be peculiar to Vert^braia until

Hoppe-Seyler discovered it in the bodies of Octopus and
SepiotcL. By boiling these cephalopods with water he

obtained large quantities of gelatin free from chondrin, but

in an extension of his experiments to other invertebrates,

as cockchafers and Anodon and Unio, no such tissue could

be detected. Gelatin, as such, is not met with in any of the

normal fluids of the body, but occurs in the blood in cases of

Icukhcemia.

Various qualities of impure gelatin are prepared on the

large scale by boiling up the hides of oxen, skins of calves,

and spongy parts of horns ; from any of the crude gelatins

the pure substance may be obtained by bleaching with
sulphurous acid and steeping repeatedly in warm water,

when in the state of soft jelly.

Pure gelatin is an amorphous, brittle, nearly transparent

substance, faintly yellow, tasteless, and inodorous, neutral

to vegetable colours, and unaltered by exposure to dry air.

Submitted to analysis it exhibits an elementary composi-

tion agreeing closely with that of chondrin, containing in

round numbers C 50, H 7, N 18, -H S 24 per cent; whilst

chondrin contains about 3 per cent, less nitrogen and more
oxygen.

Nothing is known with any certainty as to its chemical

constitution, or of the mode in which it is formed from
albuminoids Besides a similarity in elementary constitu-

ents, it exhibits in a general way a connexion with that

large and important class of animal substances called protfids,

being, like them, amorphous, soluble in acids and alkalies,

and giving in solution a left-handed rotation of the plane

of polarization. Nevertheless, the ordinary well-recognized

reactions for proteids are but faintly observed in the

case of gelatin, and the only substances which at once
and freely precipitate it from solution are corrosive sub-

limate, strong alcohol, and tannic acid.

According to Wanklyn, gelatin is distinctly differentiated

from such substances as casein and albumin by a marked
difference in behaviour when treated successively with boil-

ing potash and alkaline permanganate. All nitrogenous

organic substances yield large quantities of ammonia when
decomposed by boOing with these solutions ; but whereas

albuminoids give up their ammonia at two successive stages,

one of which is achieved by the action of potash alone, the

other on the subsequent addition of permanganate, gelatin

yields the same amount after the action of permacgacate

aioce, as the total obtainable by the snccessive actions cf

the two reagents. Now, as there appear to be gocd
grounds for believing the molecule of albuminoids to con-

tain one or more urea-residues, and as urea, and presumably
therefore a urea-residue, would yield its ammonia to potash
alone, Wanklyn concludes that gelatin differs in constitution

from albuminoids by containing no urea. On the other

hand, as Foster observes, the behaviour of gelatin as a
food (see below), in dimitiishing the amount of fat used by
an animal fed partly on it, as well as the quantity of nitro-

gen abstracted from other sources, is readily intelligible en
the hypothesis that it splits into a urea and a fat moiety.

Although gelatin in a dry state is unalterable by exposure
to air, its solution exhibits, like all the proteids, a remark-

able tendency to putrefaction ; but a characteristic feature

of this process in the case of gelatin is that the solution

assumes a transient acid reaction. The ultimate products

of this decomposition are the same as are produced by pro-

longed boiling with acid (see below). It has been found
that oxalic acid, over and above the action common to all

dilute acids of preventing the solidification of gelatin solu-

tions, has the further property of preventing in a large

measure this tendency to putrefy when the gelatin is treated

with hot solutions of this acid, and then freed from adhering
acid by means of carbonate of lime. Gelatin so treated has
been called metagelatin

Strange to say, in spite of the marked tendency of

gelatin solutions to develop ferment-organisms, and under-

go putrefaction, the stability of the substance in the dry
state is such that it has even been used, and with some
success, as a means of preserving perishable foods. The
process, invented by Dr Campbell MorSt, consists in im-

pregnating the foods with gelatin, and then drying them
till about 10 per cent, or less of water is present. Milk
gelatinized in this way is superior in several respects to

the products of the ordinary condensation process, more
especially in the retention of a much larger proportion cf

albuminoids.

Gelatin has a marked affinity for water, abstracting it

from admixture with alcohol, for example. Solid gelatin

steeped for some hours in water absorbs a certain amount
and swells up, in which oimdition a gentle heat, as that of

the water-bath, serves to convert it into a liquid ; or this

may be readily produced by the addition of a trace of alkali

or mineral acid, or by strong acetic acid. In the last case,

however, or if we use the mineral acids in a more con-

centrated form, the solution obtained has lost its power of

solidifying, though not that of acting as a glue. By pro-

longed boiling of strong aqueous solutions at a high, or of

weak solutions at a lower temperature, the characteristic

properties of gelatin are impaired and ultimately destroyed.

After this treatment it acts less powerfully as a glne,

loses its tendency to solidify, and becomes increasingly-

soluble in cold water ; nevertheless the solutions yield on

precipitation with alcohol a substance identical in composi-

tion with gelatin.

By prolonged boiling in contact with hydrolytic agents,

such as sulphuric acid or caustic alkali, it yields quantities

of leucin and glycocoU (so-called "sugar of gelatin," this

being the method by which glycocoU was first prepared),

but no tyrotin. In this last respect it agrees with its near

allies, chondrin and elastin, and differs from the great body

of proteids, the characteristic solid products of the decom-

position of which are lencin and tyrosin. • At the same time

the formation of glycocoU differentiates it from chondrin,

from which, moreover, it can be readily distinguished by

its non-precipitability by acetate of lead.

When it is mixed with copper sulphate a bright green

liquid is formed, from which the copper cannot be thrown

down free of organic matter. Addition of potash to the
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liquid merely changes the colour from gresn to violet, which
by boiling is further transformed into a pale red, but without
any precipitation of hydrate. Hence the inapplicability of

Trommer's sugar test in presence of gelatin, the cuprous
oxide being soluble in gelatin solutions.

Treated with strong oxidizing agents, such as a mixture
of sulphuric acid and bichromate of potash, or binoxide of

manganese, it exhibits a close resemblance in behaviour to

casein, formic and valerianic acids being the principal pro-

ducts, along with a small quantity of benzoic aldehyde.
When solution of gelatin is mixed with chromate of potash
alone, it forms a medium very sensitive to light, which con-
verts it into an insoluble yellow mass.

As bones are capable of yielding one-third of their
weight of solid gelatin, it follows that, if gelatin had a
value equivalent to albuminoids, the bones of an animal
would contain one-fifth of the total nutritive material in

its body. Accordingly, at a time when gelatin was in

high esteem for its food-value, recourse was had largely

to this source, more especially in France, for a cheap
nutritive soup for soldiers,_ pauper establishments, and
hospitals. To prepare such a soup the bones may be either
simply boiled in water under pressure, as in a Papin's
digester, or without pressure, or they may be previously
freed from salts of calcium by treatment with dUute hydro-
chloric acid. On the large scale the Crushed bones are
submitted to the combined action of steam at high pressure
and a current of water percolating through the fragments.
The bones, preferably in a fresh condition, or preserved by
thorough drying or by antiseptic agents such as brine, are
crushed by passing them between solid iron cylinders
grooved longitudinally and kept revolving. They are then
packed into a cylindrical cage, which can be lowered into a
cylindrical jacket of rather larger diameter than itself, the
whole closing with a well-fitting lid. A pipe for the en-
trance of water, regulated by a stopcock, projects from the
top of the outer cylinder, and is connected before the lid is

put on with an adjustable nozzle, through which the water
trickles down among the caged bones. Another pipe is

connected with the bottom of the apparatus for the pas-
sage of high-pressure steam. The gelatin solution may
be removed at intervals by means of a stopcock at the
bottom. The quantity of water percolating through the
bones is carefully regulated in accordance with the varying
pressure of the steam, so as to produce a soup of nearly
uniform consistence.

As to the nutritive value of euch a soup very diiTerent opinions
have been entertained at different times. It was at the time of the
fii-st French Revolution, when the question of the improvement of
the diet of soldiers and people was much discussed, that attention
began to be directed to gelatin as a cheap and useful food; and at
that time such men as Proust and D'Arcet were trying improved
methods of extracting it from bone. The discovery of nitrogen as
a constituent of foods generally led to its being regarded as the
sr^cial criterion of food-value, and, as this element was found to
c:cis6 in largo proportion in gelatin, the percentage of gelatin
exhactable from any subsUuce was held as determining its worth

In 1802 a commission appointed By the Academy to investigate
the question reported that, though it might to a certain extent
replace flesh m soups, yet it could not be taken as the measure of
food-value. Meanwhile experiments on men and dogs, especially
by Donne Gannal, Edwards, and Balzac, along with the remits of
hospital rations at St Antoine and St Louis, slowed the impossj-
biUty of feeding upon gelatin alone, and in general its unsatisfactory
character as a food. Accordingly, a second commission was appointedby the Academy in 1841, who reported very strongly against theuse o gelatin at aU as an article of diet, alleging that, besides being
valueless Itself it actually diminishes the value''of otherwise nuti?
tious food

;
but this latter part of the indictment was overturnedBy the JNetherlands commission {Compt. Kend. ,1814). It ended bvthe Academy m 1850 declaring that gelatin Was positively injurious

to the digestive organs ; and the natural result of this extreme
reaction was of course a complete cessation of its use as food
Ja Germany, Licbi"; h.ad declared, iu his Thierchcmic {\m), that

gelatin, being a product of the decomposition of albumen, could not
take the place of albumen as food, though it might be conceived to
be useful for the growth of gelatinous tissue. Boussingaolt's
experiments on ducks {Ann. Chtm. Phyi., 1846) showed that, con-
trary to what should happen if the report of the French Academy
were true, gelatin did not pass unaltered into their fieces, but that
a large increase of uric acid was found in their urine, a result which
was confirmed by Frerichs and Bischolf, who found in the urine of
dogs fed on gelatin large amounts of urea—uric acid in birds and
urea m mammals being the characteristic forms in which nitrogen
13 eliminated from the system of these animals. The concln^on
they arrived at was that the use of gelatin as a food was limited to
Its power of undergoing decomposition in the body, like the carbo-
hydrates, to yield heat, but that it cannot replace the other nitro-
genous constituents of the body. In 1853 Dr Bonders of Utrecjit
pubhshed a treatise on foods, in which he dealt with gelatin, and
expressed opinions that have pretty much held their groimd since,
and only been confirmed in detail by subsequent investigators.
Large quantities of gelatin, he says, are detrimental to digestion.
In moderate quantity it gets decomposed in the body, and acts aa a
food probably by diminishing the otherwise necessary amount of
albumen, the sole use of which, ho remarks, is not merely to form
tissues. In 1860 Bischoff and Voit published the result of their
experiments on the subject, which completely established the fact
that gelatin can take the place of albumen to a limited extent,
iu a way that fat cannot, so that the body-weight maintains itself
on a smaller supply of albumen, and that gelatin has a function
therefore of a higher character than a mere heat-producer like starch
and sugar. In a more recent memoir by Voit, from which the
previous historical sketch is mostly borrowed {Zeitschri/t fur
£iologie, vui., 1872), fhe results of an extensive series of careful
experiments are given, in which the same conclusion comes out.
He finds, moreover, that the saving of albumen is even more marked
when a moderate amount of fat accompanies the gelatin, but that
no combination of fat and gelatin can replace albumen or prevent
the animal from losing flesh; but, on the contrary, when a dog was
fed on equal parts of gelatin and fat it; lost more flesh than when
fed on gelatin alone. Fed on gelatin alone, it after a time evinced
such a repugnance to the food that it would rather starve than feed;
and, if it was induced to eat, vomiting and diarrhcca were the results.
The time which gelatin takes for its complete metamorphosis in
the body is far less than in the case of albumen, never exceeding
24 hours, in the course of which time 4U its nitrogen may be found
in the urine and faeces.

A parallel series of experiments to determine .how far gelatin
could replace fats or carbohydrates in food showed that, though it
could not bo substituted for them to any large extent, it does
somewhat diminish the amount of fat used up. As Voit puts
it at the end of his paper, gelatin cannot, any more than fats or
carbohydrates, take the place of that moiety of albumen which he
calls the organic albumen,—the part which goes to build the organs
and. tissues; it cannot produce new blood-corpuscles to replace
those that are worn out, or form muscles or any tissues, not even
the gelatigenous. What it is capable of doing is to act as a substi-
tute to some extent for that other and far larger part of the albumen
of food which, never at any time forming part of any organ, cir-
culates in the blood, and is carried to all the tissues, nndergoine
continual metamorphoses.
A later series of experiments by Etzinger, a pupil of Voit, was

undertaken in order to elucidate the action pf .the digestive fluids
on gelatin or gelatigenous tissue. Direct experiments showed
that these substances are scarcely altered by prolonged contact with
a dilute (0-3 per cent.) solution of hydrochloric acid at the ordinary
temperature of the body. But when gelatin or tissues yielding it,
such as ligamentum nucha, tendons, and bones were treated at the
same temperature with an artificial gastric juice made by acidifving
with acid of the above strength glycerin extract of pigs' stomach,
a large quantity of these substances speedily disappeared to form a
solution which did not gelatinize. The solution thns obtained
exhibits physical and chemical characters so analogous to those of
the peptones formed by a similar process from albuminoids that it
has been called by some authors gelatin-peptone.

In a (juito recent research by Hofmeister {Zeilschrift fur Physiol.
Chem., li. [5] 299, 1878) an attempt has been made to study the pro-
duct formed in this digestion transformation. Taking the soluble
gelatin obtained by prolonged boiling of gelatin in water to be the
same material as is produced by the action of gastric juice, the
author found that from the' solutions so obtained two distinct sub-
stances could be separnted, one precipitable by perchJoride of
platinum, which he calls semigliitin, and the other not so precipit-
able, and also more soluble in alcohol, which he calls hemicollin.
Semiglutin forms definite salts with platinum and copper, analyses
of which agree pretty Well with the formula C„H„lfj,Ojj as tha
simplest expression for the substance. Similarly the copper-salt
of hemicolHn gave results indicating for hemicollin a formula
C^7H,|,N„0,5. Both of these substances yield lencin and glycocoll
when treatsd by boiling with hydrochloric acid and stannous
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chloride.
^ Farther, this author states that, according, to~" his

analyses, collagen diffotn from gelatin by one molecule of water,

and from the sum of the molecules of semiglutin and hemicolUn by

three molecules of water, so that a probable empirical formula for

gelatin would be CimHisiNjiOjj, agreeing pretty fairly with the

percentage numbers given in an earlier part of this article.

See Hoppe-Seyler, ifedicinuch-Chemuche Untertuehungen, 1866 and 1871, and

his Phyniclogtsche Chtmie, just being pntlished; Gmelin's Handbcok, vol. ivill.,

1871- Watiys Dictionary of Chemiitry. Tol. ii. For the diceslion of gelatin,

Bee Carl Volt, Ztilichri/t fir Biolcgie. vill. 297. 1872; EtzlnKec, same wnrk,

X R4 1874; and for constitution of collagen, Hofmels^r, Zeiuc/i. fur Pfit,<tol.

Chcmic, U. [6] 239, 1878. CD. C. R.)

Industrial Selations of Gelatin.

Glue.—Glue is a form of gelatin, which, on account of its

impure condition, b employed only as an adhesive medium

for wood, leather, paper, and like substances. There is,

however, no absoluta distinction between glue and gelatin,

as they merge into each other by imperceptible degrees ; and

although the dark-coloured varieties of gelatin which are

known as ordinary glue are in no case treated as food, yet

for several purposes the fine transparent kinds, prepared

chiefly for culinary use, are employed also as adhesive agents.

Neither again, except in respect of its source, is there any

chemical or physical distinction between these two sub-

stances and isinglass or fish glue, and therefore the prepara-

tion and industrial applications of these three varieties of

commercial gelatin—glue, gelatin, and isinglass—will be

here noticed.

The gelatin-yielding substances in the animal kingdom

nra very numerous, comprising the skins of all animals,

tendons, intestines, bladders and fish sounds, bones, horns,

and hoofs. Chondrin, the substance yielded by carti-

laginous tissue, which is simply an impure variety of

gelatin (see above), has greatly inferior power of adhesion.

In tke preparation of ordinary glue the materials used are

the parings and cuttings of hides from tan-yards, the ears

of exen and sheep, the skins of rabbits, hares, cats, dogs,

and other animals, the parings of tawed leather, parchment,

and old gloves, and many other miscellaneous scraps of

animal matter. Taking tan-yard refuse to be the principal

material, it is first steeped for some weeks in a pit with

V aa water, and afterwards carefully dried and stored. The
object of the lime steeping is to remove any blood and flesh

which may be attached to the skin, and to form a lime soap

with the fatty matter it contains. So prepared the
" scrows " or glue pieces, as they are termed, may be kept

a long time without undergoing change. Before being

boiled, the glue pieces are thoroughly washeii They are

then placed in hemp nets and introduced into an open
boiler, which has a false bottom, and a tap by which liquid

may be run oft The boiler is heated by direct firing, a series

of boilers being arranged in the manner best fitted to obtain

the greatest possible heating effect from one fire. As the

boiling proceeds test quantities of liquid are from time to

time examined and when a sample is found on cooling to

form a stiff jelly, it is ready to draw off. Usually the first

boiling occupies about eight hours, and when the liquid has

been drawn off, more water is added and the boiling process

repeated. In this way the gelatinous matter is only ex-

hausted after six separate boilings, occupying about two days,

the last boiling yielding a darker-coloured glue than the

first. It is essential that the boiling out of a charge should

not be- continued longer than is necessary for yielding a

suiSctently stiff gelatinous solution, as it is found that, when
the liquid is long exposed to a heat at or above boiling point,

the gelatin loses its power of congealing. From the boiler

the sufficiently concentrated solution is run to a tank or
" setting back," in which a temperature sufficient to keep it

fiuid is maintained, and in this way any impurity is per-

mitted to subside. The glue solution is then run into

wooden troughs or coolers abr ;t 6 feet long by 2 feet broad
and 1 foot deep, in which it sets to a firm jelly. \\Tien

set, a little water is ruir over its surface, and with knives

of suitable form it is detached from the sides and bottom,

cut into uniform slices about an inch thick, and squares of

these are placed on nets stretched between upright wooden

frames or hurdles for drying. The drying operation, which

requires very special care, is best done in the open air;

the plastic masses must, however, be protected from rain.

Frost and strong dry heat are equally injurious, and tho

best results are obtained in spring and autumn weather,

when the glue dries in from twelve to eighteen days. When
the pieces have become quite hard and sonorous, they are

washed to remove dust from their surface, and to give them

a glazed or polished appearance. A good quality of glua

should be free from all specks and grit, and ought to

have a uniform, light brownish-yellow, transparent appear-

ance, and it should break with a glassy fracture. Steeped

for some time in cold water it softens and swells up without

dissolving, and when again dried it ought to resume its

original properties. Under the influence of heat it entirely

dissolves in water, forming a thin syrupy fluid with a not

disagreeable smelL The adhesiveness of different qualities

of glue, on which quality its value depends, differs con-

siderably ; and there are several methods of measuring the

comparative value of commercial samples, the most reliable

of which are based on actual experiment. Glue is also

made from bones by first boiling them to remove the fatty

matter they contain, and then treating them with strong

hydrochloric acid till they become quite soft and translucent.

In this condition, after they are washed and the acid

neutralized, they are enclosed in a covered vessel and sub-

mitted to the action of steam, by which a concentrated

gelatinous solution is first obtained. At a subsequent stage

the whole mass is boiled by direct heat, and a further

quantity of glue is so procured. The glue yielded by bones

has a milky hue, owing to the phosphate of lime it carries

with it.

Commercial Gelatin.—Gelatin, as a commercial product,

is prepared in a maimer similar to that followed in the

manufacture of glue ; but the materials used are selected

with great attention to purity, and the various operations

are carried out with the most scrupulous care and

cleanliness. In the manufacture of the well-known spark-

ling gelatin of Messrs Cox of Gorgie, near Edinburgh,

the following b the process followed, according to their

patent obtained in 1844. The shoulders and cheeks of

ox-hides are preferred, but other parts may be used.

The hide and skin pieces are cleansed in water, cut in

small pieces by a machine, and reduced to pulp in a pulp

mill. The pulp is pressed between rollers, mixed with

water, and then subjected to heat varying from 150° to

212° F., whereby gelatin is produced. When a very

pure quality is required, liquid gelatin is mixed with a email

quantity of ox blood at a temperature not exceeding 160°

or 170°, and further heated. The albumen of the blood

becomes coagulated, and rises as a scum ; the heat is the.n

withdrawn, after which the scum is removed and the purer

liquor allowed to settle, and afterwards it is run into coolers

to congeal and dry. The gelatin is evaporated in vacuo to

avoid the injury caused by long subjection to heat; but it

may also be dried on a steam-heated surface. In Nelson's

process the gelatin is extracted by steam heat from hide

pieces *hich have been submitted to the bleaching action

of sulphurous acid. The strained and purified product is

spread in a thin layer on a marble slab till it partly solidi-

fies, when it is cut up and washed to free it from all traces

of acid. It is again redissolved at the lowest possible tem-

perature, then resolidified and dried in thin sheets' on nets.

Heuze of Berlin prepares a pure transparent gelatin, having

a fine meaty flavour, from very impure materials, by inti-

mately mixing with the hot solution of impure dark-



134 G E L— G E L
coloured gelatinous material a mixture of wood charcoal and

antuial charcoal, leaving the whole together for some hours,

then redisaolving and straining off the clarified gelatin.

Isinglass.—Isinglass or fish glue, in its raw state, is the

swimming-bladder or sound of various species of fish.

The sounds undergo no other preparation than careful dry-

ing, but in tho drying they arc variously treated and made
up, so that the isinglass comes into commerce under the

names of "leaf," "staple," "book," "pipe," "lump," "honey-

comb," and other designations, according to its form.

The finest isinglass, which comes from Russia, is prepared

hy cutting open the sounds, steeping them in water till the

outer membrane separates from the inner, then washing the

latter and exposing it to dry in the air. Russian isinglass

is obtained from several species of sturgeon {A cipenser), found

in the Volga and other tributaries of tho Caspian Sea, in the

Black Sea, and in the Arctic Ocean. Brazilian isinglass,

obtained from Brazil and Guiana, is the produce of a large

fish, Si7!««s ;)arA-eriV, and probably some other species ; and

Manila and East Indian isinglass are yielded by species of

fish not yet satisfactorily determined. The sounds of the

common cod, the hake, and other Gadidcs are also used as

a kind of isinglass. The principal uses to which isinglass is

applied are for jellies and confections, and as a clarifying

or filtering medium for wine, beer, and other liquids.

"When used for culinary and confectionery purposes, isinglass

is rolled into thin sheets and cut into fine shreds to facilitate

its solution. For clarifying liquids its fibrous structure is

of great value, as it forms a fine network in the liquid in

which it is disseminated, and thereby mechanically carries

down all the minute particles which render the liquid thick

And turbid. Isinglass dissolved in strong acetic acid forms

n powerful cement, much used for repairing glass, pottery,

and similar small objects.

Uses of Gelatin.—The gelatin derivable from bones

enters very largely into human food, in the stock for soups,

(tc, and as prepared gelatin, " calves foot jelly," and isin-

glass. In addition to the uses already alluded to, gelatin

las many other applications in the arts. It is employed as

a sizing agent in paper-making, and by painters it is also

•used for sizing or priming, and for preparing tempera

colours. Further, it is used in the preparation of elastic

moulds of undercut work, and in the manufacture of inking

rollers for printing. Gelatin treated with bichromate of

potash, under the influence of light, undergoes a remarkable

chemical and physical change, whereby it is rendered en-

tirely inibsorbent of and insoluble by water. The change

is due to the oxidizing effect of the bichromate ; and the

circumstance has given rise to the numerous so-called

carbon-processes introduced into photography by Swan,

Johnson, Woodbury, Albert, Edwards, and others, in all of

which an image is produced in gelatin oxidized by chromium

compounds. An insoluble glue may be prepared by adding

to dissolved glue, just before using, a proportion of a solu-

tion of bichromate of potash, and such a preparation forms

a useful waterproofing medium. Glue may be kept liquid

at ordinary temperatures by the addition of concentrated

acetic acid or of weak nitric acid. Dumoulin's liquid glue,

which possesses powerful adhesive properties, is composed

of glue in ' the proportion of 2 B) dissolved in 1 quart of

water with 7 oz. of nitric acid (sp. gr. 1-335) added. Mouth
or lip glue is prepared by adding ^ D) or thereby of sugar

to each pound of dissolved glue. It forms solid but easily

dissolved cakes, and as it can be sufiiciently softened by

the tongue, it is for many purposes extremely convenient.

Transparent gelatin, brightly coloured by dyeing substances,

nnd cast in excessively thin sheets, is largely used for orna-

mental wrappings for bon-bons, itc.

Various adhesive but non-gelatinous substances are, on

recount of their properties, known commercially as glue, and

are used as substitutes for ordinary glue. Thus marine
glue, employed in shipbuilding and for other purposes, is

a compound of india-rubber and shell-lac dissolved in

coal-tar naphtha. Glue substitutes are also prepared from
the albuminoids casein and gluten, but they are not

likely to become substances of any considerable commercial
importance. (j. pa.)

GELDERLAND, Geldekn. See Gueldeeiand, Guel-
DEKS.

GELEE, CLiUDE. See Claude of Loeeaine.
GELL, Sir William (1777-1836), classical scholar

and antiquarian, was born at Hopton in Derbyshire in

1777. After the usual preliminary education, he entered

Emmanuel College, Cambridge, taking his B.A. degree in

1798, and afterwards becoming a fellow. About the be-

ginning of the century he was sent on a diplomatic mission

to Greece ; and on his return in 1803 he was knighted. lu
the following year he published his Topography of Troy and
its Vicinity, illustrated 'and explained by drawings and
descriptions. His Geography aiul Antiquities of Ithaca via3

published iu 1807. In 1810 appeared The Itinerary of
Greece, with a Commentary on Pausanias and Strabo, and
an account ofmonuments ofantiquity existing in that country.

This was followed in 1816 by the Itinerary of the Moren,
being a description of the routes of that peninsula, a new
edition of which was published in 1823, under the title of

Xarrative of a Journey in the Morea. His best known
work is Pompeiana, or Observations on the Topography,

Edifices, and Ornaments of Pompeii, in which he was
assisted by Mr J. P. Gandy. The first part of this was
published in 1817-19, and was translated into French in

1828; the second part appeared in 1830-31. It was
followed in 1834 by the Topography of Rome and its

Vicinity. In Italy, whither he had retired on account of

his health, he became acquainted with Queen Caroline, and
his noble and disinterested behaviour during her trial ex-

hibits his moral character in a very favourable light. The
queen showed her sense of his co-operation in her defence

by appointing him one of her chamberlains in 1820. He
died at Naples in 1836. His drawings, representing a

very large series of views of classical ruins and localities,

and executed, if not with much artistic skill, yet with great

detail and exactness, are now in the print room of the

British Museum.
GELLERT, Christian Fijrchteqott' (1715-1769),

German fabulist, hymn-writer, and moral philosopher, 'was

born 4th July 1715 at Hainchen, iu the Saxon Erzgebirge.

He was educated at the nniversity of Leipsie, where in

1751 he was appointed an extraordinary professor of philo-

sophy, a position which he occupied till his death, 13th

December 1769. He wrote a romance, Lehen der schwed.

Griifin von (? . . . (2 vols., Leipsie, 1746), of little value,

and several pastorals and comedies of, if possible, even less.

His best works were his Fabeln und Erzdhlungen and

Geistliche Oden und Lieder. Both are marked by a simple

and easy directness of style. The latter express the maxims

of a liberal piety, and were received by Catholics and Pro-

testants with equal favour. They are still widely popular

in Germany. The best known is the hj-mn entitled " Die

Ehre Gottes aus der Natur." Not a little of Gellert's fame

is due to the time when he lived and wrote. The German

literature of tho period was dominated by the pedant

Gottsched and his school. A band of high-spirited youths,

of whom Gellert was one, resolved to free themselves from

tho conventional trammels of such dictators, and began that

revolution which was finally consummated by Schiller and

Goethe. Gellert's share in the attempt was enhanced by the

excellence of his personal character, his gentle piety, and

his singular knack of gaining the reverence and love of

young people. Part of his influence was ."Iso doubtless
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attributable to his position as a professor, and to his widely

popular lectures.

See Gellert'a Sdmmtliche Wcrke (first edition, 10 vols., Leipaic,

1769-74, last editioD, Berlin, 1867). His Sdmmtliche Fabeln und
Erzdhlungen and liis Oeistlicfu Oden und Lieder have often been

published separately ; the latest editions being those of Leipsic,

1874, and Berlin, 1873. See translation by J. A. Murke, Gellert's

Fables and other Poems (London, 1851). Lives of Gellert have been

written by J. A. Cramer (Leipsic, 1774) and by Doring (2 vols.,

Leipsic, 1833).

GELLIUS, AuLOs, author of the Nodes Atticce, was

born in the first half of the 2d century of the Christian

era, most probably in Rome, and died about 180. Nothing

is known of his personal history except from incidental

notices in his own book. He studied grammar and rhetoric

at Rome and philosophy at Athens, after which he returned

to Rome, and held there a judicial office. His only

work, the Nodes Atticce, takes its name from having been

begun during the long nights of a winter which he spent

in Attica. He afterwards continued it at Rome. It is

compiled out of an " Adversaria," or common-place book, in

which he had jotted down everything of unusual interest

that he heard in conversation or read in books, and it com-

prises notes on grammar, geometry, philosophy, history, and

almost every other branch of knowledge. The work, which

is utterly devoid of sequence or arrangement, is divided into

twenty books. All these have come down to us except the

eighth, of which nothing remains but the index. The
Nodes AtticcE is valuable for the insight it affords into

the nature of the society and pursuits of those times, and

for the numerous excerpts it (Contains from the works of

lost ancient authors.

The editio princeps of Aulas Gellius appeared at Rome in 1 489,

and was speedily followed by many others in vai-ious cities of Italy,

especlAlly Venice. The best editions are those of Gronovius
(Leyden, 1706), Lion (Gottingen, 1824-1825), and Hert2 (Leipsic,

1853). Aulas Gellius has been translated into English by Beloe

(London, 1795); into French by the Abb^ de Verteuil (Paris, 1776-

89), and by Victor "Verger (Paris, 1820-30); into German by Walter-

stem (Lemberg, 1785), and by Weiss, 2 vols. (Leipsic, 1875-76).

GELON, succeeded Hippocrates as tyrant of Gela in 491
B.C., and, by supporting the plebs of Syracuse in their

quarrels against the aristocracy, became tyrant also of that

city in 485 B.C. He used his power so discreetly that

under him Syracuse attained an extraordinary degree of

wealth and influence. The great event in Gelon'a sub-

sequent history was his defeat of the Carthaginians under

Hamilcar at Himera, according to tradition on the same
day that the Greeks defeated Xerxes at Salamis, 480 B.C.,

the result of his victory being that he obtained the lord-

ship of the whole of Sicily. After Gelon had thus estab.

lished his power, he made a show of resigning it ; but his

proposal was rejected by the multitude, and he reigned

without opposition till his death 478 B.o. His memory
was held in such respect that, 150 years after his death,

when Timoleon was erasing from Sicily every vestige of

the tyrants that had once reigned there, he spared the

statues of Gelon. See Steacuse.
GELSEMIUM, a drug, consisting of the root of Gelse-

mium (or as sometimes less correctly called Gelsemiuvm)
sempervirens, a climbing shrub of the natural order
Zoganiacece, having a milky juice, opposite, lanceolate

shining leaves, and axillary clusters of from one to five

large, funnel-shaped, very fnagrant yellow flowers, whose
perfume has been compared to tb.at of the Wallflower.

The fruit is composed of two separable jointed follicles,

containing numerous flat-winged seeds. The stem often

runs underground for a considerable distance, and indis-

criminately with the root it is used in medicine. The plant
:'3 a native of the United States, growing on rich clay soil

by the aide of streams near the coast, from Virginia to the

south of Florida. In the United States it is commonly
known ?s the wild, yellow, or CarcUna jesiamine, although

in no way related to the true jessamines, which belong

to the Oteaceae. It was first described ia 1640 by John
Parkioson, who grew it in his garden from seed sent by
Tradescant from Virginia; at the present time it ia but
rarely seen, even in botanical gardens, in Great Britain.

The root, on analysis by KoUock in 1 855, was found to

contain an alkaloid (now called Gelsemine or Oelsemia), a

dry acrid resin, J per cent, of a volatile oil heavier than
water, fatty resin, fixed oU, ycUow colouring matter, gallic

acid, starch, albumen, gum, pectic acid, extractive matter,

lignin, and 31 7 per cent, of mineral matter, consisting

chiefly of salts of potassium, calcium, magnesium, iron, and
silica. The leaves and flowers were found to contain the
same ingredients in less quantity. Eberle, who examined
the root in 1869, states that the central woody portion of

the root does not contain any alkaloid, and that therefore

the bark is the physiologically active portion. In addition

to the above, Wormley, in 1 870, discovered in the Toot a
crystalline substance named by him gelseminic acid, whose
solution in alkalies exhibits a powerful blue fluorescence.

It has, however, since been shown by Sonnenschein to be
identical with sesculin, a crystalline glncoside found in the

bark of the horse chesnut, ^sculus Hippocastanum. The
active properties of gelsemium root have been proved by
Wormley and Bartholow to depend upon the alkaloid

gdsemine (CjjH,9N02), which in the pure state is a

colourless, odourless solid, not yet obtained in a crystalline

form, readily soluble in ether and chloroform, less so in

alcohol, and very sparingly in water, except in the presence

of hydrochloric acid, and having an intensely persistent

bitter taste, perceptible in a solution containing only rinrj*'*
part of it by weight.

The readiest and best test lor gelsemine, detecting the

smallest traces, appears to be the cherry-red colour developed

when ceroso-ceric oxide is added to its solution in concen-

trated sulphuric acid. The dose of the alkaloid is from
^th to ^th of a grain ; larger quantities are poisonous,

Jth of a grain having proved fatal in an hour and a half tc

a strong cat.

The pharmaceutical preparation known as gelsemin con-

sists chiefly of the resin, combined with uncertain propor-

tions of the other constituents of the root, and is prepared

by precipitation with water from the strong tincture.

The medicinal properties of the root were discovered by
accident, the infusion having been administered instead of

that of some other root, with the result of curing the fever

for which it was taken. It was then experimented upon
by the American eclectic practitioners. In 1852 Professor

W. Proctor called the attention of the medical profession to

its valuable properties; and in 1864 it was placed on

approval in the secondary list, and in 1873, so rapidly had

it risen in favour, in ths primary list of remedies of acknow-

ledged value in the United States pharmacopoeia. It' has

latterly attracted considerable attention in England as

a remedy for certain forms cf facial neuralgia, especially

those arising from decayed teeth, or involving branches of

the fifth nerve. In the United States it is more particularly

valued for controlling nervous irritability in fevers of a

malarial type, in which it is said to excel every other known
agent. The physiological action of the drug baa been care-

fully examined by Bartholow, Ott, and Ringer and Murrell,

from whose investigations it appears that it has a paralysing

action on the motor centres, affecting successively the third,

fifth, and sixth nerves, its fatal action being due to its caus-

ing paralysis of the respiratory muscles, and thus producing

death by asphyxia. In large doses it produces alarming

symptoms, which occasionally terminate fatally. These

appear to vary slightly in different cases, but the more pro-

minent are pain in the forehead and in the eyeballs, giddi-

ness, ptosis, a feeling of lightness in the tongue slurred



13G G E M - G E II

pronunciation, laboured respiration, wide dilatation of the

pupils, and impossibility of keeping an erect posture. The
mind in most cases remains clear until shortly before death.

The earliest and most prominent symptom of a fatal or

dangerous dose is the drooping of the eyelids, which indi-

cates the immediate administration of' stimulants, for when
the paralysis of the tongue which ensues extends to the

epiglottis, deglutition becomes impossible, and the epiglottis

is apt, unless the sufferer be placed in a forward position

to Cap back and close the windpipe. The antidotes which

have been found the most successful are carbonate of am-

monia, brandy, aromatic spirits of ammonia, and morphia.

It has been found that death may be averted by keeping

up artificial respiration until the poison is eliminated by

tlie kidt^ya

See Eclectic Dhpensaiory, p. 1 86 ; Pharm, Joum. , 3d ser. , vol.

vi.; by Ringer and Miirrell, &c. in Lajicct, 1873, 1875-78 ; Hales,

Nc'ii Re-mediea, p. 390 ; Bartholow, Materia Medica, p. 380

;

.-imerican Journ, Pkarm., 1855, 1870 ; jh-oc. Amer. Pharm,
Assoc, 1873, p. 652 ; Practitioner, 1870, p. 202 ; Grover Coo,

Positive Medical Agents, p. 114 ; Hughes, PImrtnacodynamy, vol.

i. p. 372 ; Sonnenschein, Berichte der deutsch. chem. Qes., xi.

1182 ; Bentley and Trimen, Med. Plants, pt. xii. No. 181.

GEMINIANI, Francesco {c. 1680-1762), a celebrated

violinist, born at Lucca about 1680. He received lessons

in music from Alessandro Scarlatti, and studied the violin

under Lunati, and afterwards under Corelli. In 1714 he
arrived in London, where his performance and compositions'

attracted much attention. He was taken under the special

prc;tection of the earl of Essex. After visiting Paris and
residing there for some time, he returned to England in

173.5. In 1761 he went to Dublin, where a servant

robbed him of a musical manuscript on which he had
bestowed much time and labour. His vexation at this loss

is Slid to have hastened his death, which took place at

Dublin on 17th September 1762. He appears to have been

a first-rate violinist, but most of his compositions are dry

and deficient in melody. His Art of Playing the Violin is

a gopd work of its kind, but his Guida Armonica is a

miserable production. He published a number of solos for

the violin, three sets of violin concertos, twelve violin trios,

Tlie Art of Accompaniment on the Harpsichord, Organ, <kc,

Lsssoris for the Harpsichord, and some other works. His
musical opinions had no foundation in truth or principle.

GEMISTUS, or PLETHO, Oeoroius, held high office

i\nder the Byzantine emperors during the first half of the

15 th century, and derived his name, which signifies the

Heplete, from the extraordinary amount of his erudition.

He is, however, chiefly memorable for having been the first

person who introduced Plato to the Western world. This
took place upon his visit to Florence in 1438, as one of the

deputies from Constantinople on occasion of the general

council. Cardinal Bessarion became his disciple; he produced

a great impression upon Cosmo de' Medici; and though not

himself making any very important contribution to the

study of Plato, ha effectually shook the exclusive domination
which Aristotle had exercised over European thought for

eight centuries. He promoted the union of the Greek and
Latin Churches as far as possible, but his efforts in this

direction bore no permanent fruit. He probably died

before the capture of Constantinople. The most important

of his published works are a treatise on the distinction

between Plato and Aristotle as philosophers, and one on
the religion of Zoroaster. In addition to these he compiled

several volumes of excerpts from ancient authors, and wrote

a number of works on geography, music, and other subjects,

many of which still exist in MS. in various European
libraries.

Plat* I. GEMS (ijrq<f)oi,, gemmse), engraved with designs, whether
adapted for sealing {a-(t>payit, sigillum, intaglio), or mainly
for artistic effect (imagines ectypoe, cameo), exist in a very

large number of undoubtedly genuine examples, e\ 'indi.ig:

from the mists of Babylonian antiquity to the dc.'ine of

Roman civilization, and again starting with a new but un-

natural impulse on the revival of art. Apart from work-
manship they possess the charms of colour deep, rich, and
varied, of material unequalled for its endurance, and cf

scarcity which in many instances has been enhanced by the

strangeness of the lands whence they came, or the fortuity

of their occurrence. These qualities united within the small

compass of a gem were precisely such as were required in a

seal as a thing of constant use, so inalienable in its posses-

sion as to become naturally a personal ornament and an
attractive medium of artistic skill, no less than the centre

of traditions or of religious and legendary associations. A.?

regards the nations of classical antiquity all seals are classed

as gems, though in many cases the material is not such as

would strictly come under that heading. On the other

hand, gems properly so called were not always seals. Many
of the Babylonian cylinders could not have been so em-
ployed without great difficulty, and when Herodotus (i. 195)-

speaks of every Babylonian wearing a seal (c-<t>priyU), it may-

have been in most cases no other than a talisman having-

an inherent power derived from the subject of its design,

consisting perhaps mostly of figures of protecting deities.

He adds that every Babylonian carried also a staff on which
it was unlawful for him cot to have the figure of an apple,

a, rose, a lily, an eagle, or something else, as his badge or

iTria-qixov, from which it may perhaps be inferred that having

selected some such badge for his staif he would necessarily

have the same for the seal with which he attested his name..

But if that had been the case, then the great mass of exist-

ing cylinders could not have been seals in the ordinary sense.

In Greece and Rome within historic times, gems were wor;i

engraved with designs to show that the bearer was a.»

adherent of a particular worship, the follower of a certain

philosopher, or the Attached subject of an emperor. It

cannot be said that these gems may not have been used
systematically as seals, but it is clear that they primarily-

served a different purpose. Again, when the sense of

personal ornament naturally attaching to a seal increased,

and the resources both of material and skill were enlarged,

the process of engraving gems in cameo, that is, with the

design in relief mostly in such stones as by their differently

coloured layers could be made to present a variety of sur

faces, came largely into fashion (see article Cameo, and figt,.

18, 19 in Plate L). As a rule these cameos are of a date sub

sequent to that of Alexander the Great ; but there are excep-

tions in an Egyptian cameo in the Louvre, said to belong to

the 12th dynasty, about 3000 B.C., and in some few Etruscan

scarabs, which havingdesigns in intaglio on the face have also

reliefs engraved on the back, apparently in the same archaic

manner of art as the intaglios. Such a scarab in carnelian

was found at Orvieto in 1874 in a tomb along with vases

dating from the beginning of the 5th century B.C., and it

will be seen from the engraving of this gem {Archdol. Zeit.,

1877, pi. xi., fig. 3, compare figure of Siren on back of

scarab engraved in Wieseler, Denhmaler der alten Kunat, No.

752) that, while the design on the face presents evidently

the same subject which occurs on a sceraboid found in the

treasury of Curium in Cyprus by General Cesnola (see his

Cyprus, pi. xxxix., fig. 5, p. 381), the half-length figure

of a Gorgon on the back seems to be the same in subject

and treatment as a carnelian fragment, apparently cut

from the back .of a scaraboid, now in the British Museum.
As further examples of the same rare form of cameo, the

following scaraboids in the British Museum may be men-

tioned :—(1) a carnelian cut froW back of a scaraboid, with

head of Gorgon surrounded by wings
; (2) carnelian scara-

boid : Gorgon running to left, on face of gem an integlio of

Thetis giving armour to Achilles
; (S) carnelian Boanvboid
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Ije-dd of negro in profile, on face an intaglio of a harp
; (4)

Bteatite scaraboid: head of Achelous, fnil face, with intaglio

of citharist (Plate I., No. 13) ; (5) scaraboid in burnt car-

nelian: head of Achelous, full face, with intaglio of Ajax

carrying body of Patroclus ; and four porcelain scaraboids

from Camirus, each with a negro's head in relief on the

back.

In gem engraving the principal modern implement is a

wheel or minute copper disc, driven in the manner of a lathe,

and moistened with olive oil mixed with emery or diamond

dust. There is no proof of its use among the ancients,

but M. Soldi, a practical authority on the subject, believes

(Hevue Arch., 1874, xxviii. p 147) that it was known
before the time of Pliny, whose expression/emor (erebrarmm,

as applied to the cutting of very hard stones, would fittingly

characterize the rapid movement of the wheel. At the

same time these words, apparently the only ancient state-

ment on the question, may equally refer to the motion of

the drill, an instrument of constant use in antiquity, which

in this case was employed to drive an iron tool fitted with

a diamond point or splinter, In intaglios, when the larger

spaces had been sunk with the drill, the design was worked

out in detail by a tool with a diamond point, and finally

polished, but not, it would appear, to the extent to which

polishing is carried in modern work, for this reason, no

doubt, that their finer tools left less of roughness to bs

smoothed away. Still a gem highly polished in the interior

of the design need not he taken to be modern on that

account, since it is known that many genuine ancient gems
have been rcpolished in modern times, and since it is not

known whether ancient engravers may not sometimes have

resorted to excess of this process ; while on the other hand

an intaglio dim in the surface of its design is not necessarily

antique, since modern engravers have observed this peculi-

arity, and have imitated it with a success which, were there

no other suspicions, might escape detection. Except in the

hardest stones, much of the ancient gem engraving seems to

have been done bya simple copper tool duly moistened and

supplied with emery (o-/itpis or a-jxvpii, naxium). The
Ethiopians in tlie time of Xerxes employed a flint instru-

ment, if that is what Herodotus means (vii. 69) when he

says that their arrows were tipped " not with iron but with

a sharp stone, with which they also engrave their seals."

With such a tool steatite could be easily engraved, and it

should be remembered that among very early gems this

material is of frequeut occurrence, while in the later art of

Greece and Rome it can scarcely be said to exist ; and the

inference is that, when processes had been invented to cut

liarder stones, the softer substances were discarded. Still

it would not be correct to found more than a general argu-

ment as to the comparative ages of gems on the different

degrees of resistance in the st.)nes themselves, even when
dealing with the works of one nationality, much less so in

a review of ancient gems as a whole, for this reason, among
others, that the decline of art is in technical matters often

very like its infancy. It would be easy to show from pub-
lished criticisms how certain classes of rude int^iglios have
been regarded now as the very earliest eSorts of the art,

now as debased; and at times it is difficult to choose between
these judgments. \b the present state of knowledge it may
seem idle to inquire where the infancy of the art was passed.

One thinks in Egypt, which otherwise is known for its

'jMrnate skill in working hard stones. Another says

Assyria, which doubtless had a civilization as remote as that

of Egypt, but has left no similar evidence of the mastery
of obdurate substances. The architectural and the artistic

J,mains x)f .the two nations present this broad distinction,

tbat they are of much harder material in the one case than

in the other, whence it would be reasonable to expect that

at least the invention of the pointed tools had proceeded

from Egypt, though of course if the idea of engraving gems
originated witli soft stones and simple implements such as

flints, that origin may well have been in Assyria. Possibly

the marked diflerence in the shape ol the gems peculiar to

these two nations bespeaks little contact between them in

this matter. The favourite shapes in Assyria were the

cylinder pierced lengthways, and sometimes fitted with a
swivel so as to be used as a seal, and the cone also pierced

but not requiring a swivel, since the design was cut on its

base. When inscribed, a cylinder generally states threo

things,—the name of the owner, his father's name, and the

name of his protecting deity. But there are exceptions, as

for example, a cylinder in the Bibliothfeque at Paris in-

scribed, "Alchaloum, servant of Jehastukur," wliich from

the Semitic form of name "Alchaloum" has been thought

to have belonged to a Jewish captive in Babylon. A
cylinder supposed to be the seal of Sennacherib, in the British

Museum, is not inscribed. Another, purporting to be the

seal of Igli, son of Uruck, the oldest king of Assyria, is re-

jected by M. Oppert as not having any such antiquity. An
agate seal from Khorsabad reads, " Nipishi, of King Tiglath

Pileser, king of Assyria, son of Haou Liklikhus, king of

Assyria." But, as has already been said, many of the

cylinders could not have been employed as seals without

diSiculty, and it appears to result from the most recent

study of the designs on them that frequently their main
function was to act as talismans in the system of magic

generated among the Chaldseans. In what seems tu be the

oldest examples the design is sunk by a pointed tool pushed

backward and forward in long straight lines. In the next

stage round cavities are sunk here and there in tiie design

by means of a drill, wheu greater depth is required, while

the shallow parts are worked out with the pointed instru-

ment. By practice in utilizing, both methods the Assyrians

reached whatever skill they could boast in this branch of

art. The materials are haematite, jasper, calcedony, sard,

basalt, agate, lapis lazuli, rock crystal, alabaster, por-

celain, quartz, glazed clay. Mr King classes them under

four periods, beginning as early as 2234 B.C.

In Egypt the favourite form of gem was a scarab (beetle),

having a flat surface underneath, on which was engraved a

hieroglyphic design. The common materials are green

jasper and porcelain. From the soft nature of tlie porcelain,

and from the strict adherence to the scarab shape, it mav

be inferred that they were used much less as seals than as

a sort of badges or ornaments, and this is confirmed by tha

finding of large numbers of them in foreign countries, as at

Camirus in Rhodes and in Etruria, where the hieroglyphics

could not have been understood. No doubt it may be true

that these specimens had been manufactured by Phoenicians

for export to these countries merely as articles of ornament,

but had the originals been strictly held by the Egyptians (o

be seals, it would have been the height of dishonesty in the

Phoenicians to reproduce them in this way. In Egypt,

however, the art of gem engraving was not confined alto-

gether to scarabs, as may be seen among other interesting

exceptions in the oblong intaglio of green jasper in the

Louvre {Gazette Archiol, 1878, p. 4 1) with a design on both

sides, representing on the obverse, as known from the

cartouche, Thothmes II. (1800 B.C.) slaying a lion, and on

the reverse the same king drawing his bow against hii

enemies from a war chariot. In the Louvre also is ar

Egyptian gem, said to belong to the 12th dynasty, SOOO

B.C. But uninteresting in themselves as are the scarabs of

Egypt, they have this accidental importance in the historr

of gem engraving that they furnished the Phoenicians with

a model which they first improved as regards the, intaglio

by a freer spirit of design, gathered partly frorft Egypt and

partly from Assyria (see the Phcenician scarabs from Tharra,s

in Sardinia and from Cyprus). The scarab thus improved

X. — i8
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they communicated to the Etruscans, under wliose skilful

hands it received often a degree of delicacy in the work-
manship which has not been equalled in the gems of any
other country. ' The best specimens are due to the influence

of Greek art in the 6th century B.C. or somewhat later.

The subjects engraved are Greek in origin, and the habit

of inscribing the names of the subjects is an early Greek
habit, but with, this diflference, that the Greeks would be
correct in the naming, while the Etruscan artists are perhaps
as often wrong as right. The name of Tydeus, for instance

(TYTE), is assigned in one case to a figure scraping himself

with a atrigil, and in another to a fallen warrior, who other-

wise would be identified as Capaneus. Again a figure

washing his hair is called Peleus, and Achilles sulking
becomes Theseus, to the exercise of much ingenuity in times
past. . With these and other examples it should no longer
be necessary to cast about for an unusual form of the legend
of the Seven against Thebes, when five only of their names
are found beside five figures on what is the most celebrated

of existing scarabs—a carnelian in the Berlin Stuseum
(Winckelmann, Alte Denhndler, No. 105). "* Another scarab

of first importance is a banded onyx in Florence represent-

ing the Salii carrying their shields, inscribed Anyih and
Ake. For Etruscan scarabs see Etrueia, vol. viii. p. 640.

While the Phcenicians have left actual specimens to show
with what skiU they could adopt the systems of gem en-

graving prevailing at their time in Egypt and Assyria, the

Israelites, on the other hand, have left records to prove, if

not their skill, at least the estimation in which they held
engraved gems. " The sin of Judah is written with a pen
»f iron and witli the point of a diamond" (Jerem. xvii. 1).

To pledge his word Judah gave Tamar his signet, bracelets,

and staff (Gen. xxviii. 18); whence, it this passage be com-
pared with the frequent use of "seal" in a metaphorical
sense in the Bible, and with the usage of the Babylonians
already cited from Herodotus, it may be concluded that

among the Israelites also every man of mark at least wore
a signet. Their acquaintance with the use of seals in Egypt
and Assyria is seen in the statement that Pharaoh gave
Joseph his seal as a badge of investiture (Gen. xli. 42), and
that the stone which closed the den of lions was sealed by
Dt.-ius with his own signet and with the signet of his lords

(Daniel vi. 17). Then as to the stones which were most
prized, Ezekiel (xxviii. 13), speaking of the prince of Tyre,

mentions the sardius, topaz, and diamond, the beryl, onyx,

and jasper, the sapphire, emerald, and carbuncle, stones

which again occur in that most memorable of records, the

description of the breastplate of the high priest (Exodus
xxviii.jfl6-21, and xxxix. 8). Twelve stones grouped in

four rows, each with three specimens, may be arranged on
a square, measuring a palm, not a span, so as to have the

rows placed either vertically or horizontally. If they are

to cover the whole square, then they must be cut in an
oblong form, and if the names engraved on them are to run
lengthwise, as is the manner of Assyrian cylinders, then the

stones, to be legible, must be grouped in four horizontal

rows of three each. There is in fact no reason to suppose
that the gems of the breastplate were in any other form than
that of cylinders such as abounded to the knowledge of the

Israelites, with this possibility, however, that they may
liave been cut lengthways into half-cylinders like a frag-

mentary one of sard in the British Museum, which has

been mounted in bronze, and, as a remarkable excep-

tion, has been set with three small precious stones now
missing. It could not have been a seal, because of

this setting, and because the inscription is not reversed.

It reads : " Nabu . :T-. [son of] Iddina-Nergal (?). . . . son
of Nabu-zira-iddin .... Khi (1)-3u-ba ....," according to

Mr Pinches. The names of the' twelve tribes, not their

standards, as has been thoiKrht, may have been engraved

in this fashion, just as on the two onyx stones in the pre-
ceding verses (Exodus xxviii. 9-11), where thefe!cah be n(>

question but that actual names were incised. iOn tliesetwo
stones the order of the names was according to primngeni-
ture, and this, it is likely, would apply to the breastplate
also. The accompanying diagram will show hpiv the stones.

Jcwisli Higli rriust's BR-;i»lii1.nlo. (

supposing tliem to have been cylinders or halt cylinders may
have been arranged consistently with the descriptions of. the

Septuagint. In the arrangement'of Josephus the jasper is

made to change places with the sapphire, and the amethyst

with tlic agate, while our version differs partly in" tlic order

and partly in the names of the stones, but probablyyin all

these accounts the names Iiad in some cases other mean-

ings tlia)! those whicli they now carry. From, the fact

that to eacli tribe was assigned a stone of different colour,

it may be taken tliat in eacli case the colour was one which

belonged prescriptively to the tribe and was symbolic, as in

Assyria, where the seven planets appropriated each a siiecial

colour (see Brandis in the Berlin Hermes, 18C7, p. 2.')9 sq.,

and De Sacy, Reeue Arclieolor/iqve, I8G9, and comjiare Ee-

velation xxi. 13, where the twelve gates are grouped in

four threes, and 19, 20, where the twelve precious stones of

the walls are given). The precious stones which occur

among the cylinders of the British Museum are sard,,

emerald, lapis lazuli (sapphire of the ancients), agate, onyx,

jasper, and rock crystal. Both yElian
(
Var. Jlisl., iv. 34)

and Diodorus (i. 75) speak of an object known as an image

of truth worn round the neck of the judge, who of course

was a priest, in ancient Egypt; but liow far this may liave

suggested or corresponded with the Jewish breastplate is

not to be made out.

The records of gem engravers in Greece begin in the

island of Samos, where Mnesorchus, the father of the philo-

sopher Pythagoras, earned by his art more of praise than of

wealth. Thence also came Theodorus, who made for Poly-

crates the seal of emerald (Herodotus, iii. 41), which, ac-

cording to the curious story, was cast in vain into the deep

sea on purpose to be lost. That the design on it was a

lyre, as is stated in one authority, is unlikely, now that

Benndorf's ingeniovis reading of Pliny (.Vai. Jlisl., xxxiv.

83) has shown that the portrait statue of Theodorus, made
by himself was in all probability a figure hpldiiig-yintfoe

hand a graving tool, and in the other, not, as previously

supposed, a quadriga so diminutive that a fly could cover

it with its wings, but a scarab with the engraving of_a
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quiJnga on iti iixce (Zeiischri/t fiii- die OesUrreich. Gym-
na.'Uii, 1873, pp. 401-411), whence it is not unreason-

able to conclude tbat this scarab in fact represented

the famous seal of Polycratcs. Shortly after 600 B.C.

there was a law of Solon's forbidding engravers to retain

impressions of the seals they made, and this date would fall

in roundly with that of Theodorus and Mnesarchus, as if

there hul in fact been just about then a special activity and
u .usual skill. That the art had been practised perhaps for

several centuries before in Greece is probable from the

general usage of sealing implied in Solon's law, from the

extraordinary degree to wlrich it obtained soon after Lis

time, and from the influence which was exercised on the

Greeks in such matters by-th; Phoenicians, Egyptians, and
Assyrians. Yet it is singular to find, as Pliny points out

(sxxiii. 4), no direct mention of seals in Homer, not even in

the passage (Iliud, vi. 108) where Bellerophon himself

carries the tablets on wliicli were written the orders against

his life. Then as regards the rings or seals of Prometheus,
<if Midas, of Minos (which like that of Polycrates was
thrown into the sea in vain), of fhocus, and of Orestes,

the legends may not all have come down from a very early

period, but that of Phocus can at least be traced back to

the time of Polygnotus, while that of Prometheus may be

taken to have inspired the seal (engraved licv. Arch., 1878,

\A. XX.) on which the Titan is seen bound and submitting

\i> the vulture. Or, conversely, such a gem may have sug-

gested the legend of the ring which he bore as proof f his

fjrmer punishment. There is no need to put it mucn later

than 600 B.C., and it is a specimen of a class of lentoid gems
which of late years have been found in small numbers
cliieRy in the Greek islands. Two more of them from the

British Museum collection are engraved in PL I., figs. 2 and
3. As a rule the materials are comparatively soft, most fre-

luently steatite and haematite, while the designs consist

mainly of animals so turned and twisted as to cover almost

tlie entire surface of the gem. Certain e.\ceptional cases,

where the design is taken from legend or'mythology, may
be seen in the Rome Archiologig^ie, 1878, pi. sx., Nos.

1-3; for the ordinary subjects see Jievtie Arch., 1874,

[J. xil; Schliemann, .Vt/cena; pp. 112, 202, 362; Cesnola,

''ypru.'i, pi. xxxvii. 9, and pi. xxxviii. 21, 23; aud for gold

signets with designs in this stage of art see Scldiemann,

ilijceiux, p. 223 ; Ccsuola, Cypras, pL xxxiv. 2 ; and
Revue Arch., 1874, pi. iv.. No. 44, in which volume is

m interesting article on early engraved gems by Count
Gobineau. In most cases tlie designs though heraldic

r.ither than natural, with a prevalence of animal forms

perhaps due to notions of heraldry, are yet so .singularly

free from Egyptian or Assyrian influence that they must be
assigned as essentially Greek productions, possibly from a

period when Oriental examples had lost sway. • " Not to

cairy the image of a god on your seal" was a saying of

Pytliagoras ; and, whatever his reason for it may have
been, it is interesting to observe him founding a maxim
'"1 his father's profession of gem engraving (Diogenes

Liert, viii. 1, 17).

From the time of Theodorus to that of Pyrgoteles in the

l!h century B.C. is n long blank as to names, but not alto-

.;cther as to gems, the production of which may be judged
(J have been carried on assiduously from the constant

necessity of seals for eveiy variety of purpose. The refer-

ences to them in Aristophanes, for example, the lists of

ihcm in the ancient iufentories of treasures in Athens, and
the number of them found by General Cesnola in the

treasure chambers of Curium in Cyprus confirm this fre-

quent usage during tlio period in i|Uestion. To it belong
in particuUr-tlio inscribed gera<' mentioned in Aech.eolocy
(vol. ii. p. 3.53). includuig the Woodhouse intaglio there

figured fp. S.t;?), which may be referred to as perhaps the

very finest ^example of Greek gem engraving that has come
down to lis. It would stand eariy in the 5th century B.C.,

a date which would also suit the head of Eos from Ithome
in Messenia (PI. I., fig. 14), the head (fig. 5), the citharist

(fig. 9), while the scarabs (figs. 6, 7), though apparently of

Etruscan origin, obviously reflect the character of archaic

Greek art, as far as concerns the shallow cutting and the

delicate execution of minute details. The touch which
isolates a design and literally arrests the eye they do not

possess, but by comparison they render it more distinct as

it exists in the AVoodhouse gem already mentioned, and in

figs. 8, 10-13, and 15 in Plate I., all of which may be
assigned to the end of the 5th century B.C. Singularly

beautiful in this class are the two Cesuola gems (Cyjirns,

pi. xxsix. figs. ], 2), the latter, simple and even awkward
in parts, yet on the whole conceived by a Greek mind
imbued with the poetry of art, while the former is rather

a triumph of fanltlessness, delicate as the colour of the

stone on which it is engraved.

By the beginning of the 4th century B.C. every element
of archaism had vanished ; but gems of this perio"^ are

scarce, except in the collection of St Petersburg, which has

obtained them exclusively from tombs in the Crimea.

Foremost among them are the two by Dexamenus of Chios,

the one, a calcedony with the figure of a stork flying, and
inscribed in two lines, the letters carefully disposed above
each other, AEH.-\MEN02 EUOIE XI02 (Compte-rendicde

la Commiss. Arch. St Pdershurg, 1861, pi. vi. fig. 10),

and the other, an agate with a stork standing on one leg,

inscribed AEEAMENOS simply {Comple-rendn, 1805, pi.

iii. fig. 40). A third gem, apparently by the same
Dexamenus, is a carnelian belonging to Admiral Soteriades

in Athens, and has a portrait head, bearded and inscribed

AEH.UIENOS EnOIE {Gompte-rendu, 186S,p\. i. fig. 12).

Apart from the splendour of their workmanship, those three

gems are interesting for the variety of their inscriptions.

Thus a name standing nione in the nominative case, w-hen

it does not describe the subject of the design, will indicate

the artist. Again, when the nationality of the artist is

added it should follow the verb as a rule, which, however,

is not without exceptions. EIIOIE for EIIOIEI is an
archaism. The design of a stork flying occurs on an agate

scarab in the British Museum from the ild Cracherode

collection, and therefore beyond all suspicion of having been

copied from the more recently discovered Kertch gem. The
condition of the surface and the skill of execution are both

interesting. Reckoned among the best of the Crimea gems,

and that is equivalent to saying among the best of all geni3,

are the following:—(1) a burnt scaraboid with an eagle

carrying off a hare
; (2) a gem with scarab border and the

figure of a youth seated playing on the trigonon, very much
resembling the Woodhouse intaglio (both engraved, Comp/e-

rendii 1871, pi. vi. figs. 16, 17); (3) a scaraboid with

border and the design of a horse running at speed, with

which may be compared a carnelian scaraboid in the Briti.^h

Museum from the old Hamilton collection, and again on

this account above suspicion, if the great beauty of the work

were not alone convincing ; the horse is here stung by a

gadfly
; (4) an ovoid calcedony, mounted on a chain to he

worn as a collar, with an intaglio of a Gorgon (3 and 4 en-

graved, Compte-reiidti, IRGO, pi. iv. figs. 6 and 10). In

these, and in almost all Greek gems belonging to this

period of excellence, the material is of indifi'erent quality,

consisting of agate, calcedony, or carnelian, just as in the

cider specimens Brilliant colour and translucency are as

yet not a necessiry element, and accordingly the design is

worked nut solely with a view to its own artistic merit.

At this stage ai)pearsthe name of Pyrgoteles, of whom it

is said that he alone was permitted to engrave the portrait

head of Alexander the Great. The portrait head of
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Alexmuler given in PI. I., lig. 10, is not likely to represent

tlij iirt of this time, but more probably belongs to the oge

of Augustus who useil this design as a seiil. On the other

hand The nueient pastes ^lig8, 20-2L!) will convey a notion

of tlio gem engraving of the time of Alexander. Still it

should be observed that one of the special ditliculties of the

subject is to account for the scarcity of gems from this

period of wealth, luxury, and artistic activity in nil direc-

tions. Possibly not a few belong to it which it is llionght

safer to class as Roman. This much at least is certain,

that Uoman art nltoj'cther was a prolongation, haully a

development, of the .\(aeedonn>n art. Those Koman en-

gravers may have been ci>nscious of this who boKlly plttce<l

on their productions the names of celebi-nted Creek artists,

as for iuslanco on a garnet in the British Museum, having

a ti^nro perhaps of .lason and inscribed with tho namo of

Phidias (>M'.lAl.\i KllOlM) ; others elsewhere profess to

be the work of Polycletus or of Scopas. Tho same effrontery

was seen in sculpture, and unfortunately has revived again

in tho gem engraving of comparatively recent times, as may
bo seen in a calcedony intaglio of the head of Alexander

the Great in the Piritish Museum, which, though clearly

niodfirn, claims to bo the work of Pyrgtiteles,

Fi-om litei-nry sources aai known the engravers ApoUoni-

des, Clironius, Tryphon, Satyrcius, and Dioseurides, but

tlio date of the lastn\entioned only is certain. He lived in

tho time of Augustus, whose portrait he executed, and did

not, it may bo supposed, inscribe his own namo' on it in

full. On the other hand, if, as Pliny st;ites, it became a

euston\ aftcrwai'ds to seal with this portiait of Augustus, it

would be natural enough to place on the copies of it made

for that pm-pose the namo of Dioseurides. With this view

of tho case n\ay be reconciled two gems bearing his signature

in tho British Museum—the one a jacinth, the other a

s.\nl—and both obviously portraits which, though more

resembling Julius tVsiu- than Augustus, might yet bo re-

C.U'doii as unsuccessful portraits of tho latter. Of tho two

tho jacinth, which is from tho Blacas collection, is

doubted by Brunn ; tho other is a higher class of work,

and yet even it presents some ditliculties that require tho

theory of an imitator, most probably a Koman one. The
obtrusive ilisplay of the wreath and tho fringo of drapery

round th) bust are details which, a)i;\rt from the style of

workmanship, are objectionable. That the name of this

engraver lias been often added to modern gems is true

onough, and in s.nno cases also it may have been in modern

times inscribed on perfectly ancient gems. Even among
those which appear tj be in all respects antique there are

dilVert^nce-i in the spelling and form of the letters not to bo

accounted for if they had come from his hand, but intel-

ligible if they had been made by ancient copyists. Abbre-

viations such as AI02K for Dioseurides, or EPIIT for

Kpitynchanus, are always suspicious. KlUTYrX.V, on a

beantiful cameo of tho young Marcellus. might seem to have

been abbreviated by the accident which broke oft' the lower

|i;ut of the gem, bat the inscription does not bear examina-

tion cxcei^ as tho work of a modern hand. Not uecess;<rily

n\odern is the inscription A10iK0\ PIA, on a fragmentary

amethyst, with a head which may perhaps have been meant

for Alexander ilie Oro,it, whose portrait, iis has been said,

was used as a seal by .\ngustus, and mjy have been exe-

cuted for him by Dioseurides. It is possibly an ancient

copy of this seal, with the addition of the name of the

original artist to show that it is siv With regard to tho

question whether a name standing in the genitive case may
indicate the engraver, the evidence is atlirmative, if for

no other reason than that the luiaes are n\ost frequently

Greek, while the owners or coUjctors of gems in Italy wero

lioman*. Collecting was a p;\ssion with wealthy Romans,
but lUair nnro"s have not s'lrvived on geuis. Names like

Aulus or Gnajus, written iu Greek letters, cannot indicate

a Roman of position, but on the contrary show that it was

to the naturalized Greeks that tho Romans looked for their

engravera. When, for instance, one gem reads SO.vnNOS
and another iO.vnN EHOlEl, it is fair to conclude that

we have to do in both with an engraver named Solon, if the

inscriptions are genuine. Tho former occurs on a gem
found with jewellery at Pompeii {Ilullel. d'Inst. Airli., ISC^,

p. 91), so that if the other examples of it, <•,;;., on the Strozzi

Medusa in the British Museum, and ou the so called head

of Miocenas, be inventions of tho ICth or 17th centuries,

they are at least correct in reproducing a namo which is

now seen on one undoubtedly ancient intaglio. Obviously

one or more gems so inscribed must liavo existed in the

UUh or 17th centuries, and this fact alone of the existence

of several gems with the same name would suggest if not

actually prove that it was tho name of an engraver. The
other inscription, ^O.VQN EIIOIEI, ou an intaglio of

lUomedes cirrying otl' the Palladium, though known
sinci the year ItJtJtl, has not always passed unchallenged.

Tho Medusa just mentioned is a gem of extraoalinary pre-

tensions, but very unsatisfactory when compai-ed with good

Greek work. In the matter of names the evidence as to

the Greek usage, though very slight, is not at variance with

what may l>e gathered from the coins where the names of

the dic-sinkere appear either in the nominative or genitive

case.

In the discussions as to what is or is not proper in the

way of ens^ravei's' signatures, frequent reference is made to

the inscription E\TVXH2 A)0:iKOVPlAOV AlPEAIOZs
En, which occurs twice—on a pale amethyst said last

century to belong to tho prince of Avella, and on an

amethyst in the Marlborough collection. The design on the

two is identical, consisting of a helmcteJ bust of Minerva

in full face. Unless what was formerly the Avella gcra is

now the gem belonging to the Marchese Strozzi of Florence,

then this ng.iin must bo a third example. Professor

Maskelyne in his Catalogue quotes Mr King as agreeing

with him that the Marlborough gem (No. SI) is not a copy

as Brunn supposed, but may be reg-ardcd as an original work

of Katyches till the Avella gem be proved to exist elsewhere.

But Stephani insists on the inscription being a n\odcrn pro-

duction, especially on account of the contraction Ell for

EHOlEI, which he s;iys had arisen through the last letters

OIEl being hidden from the modern copyist, either owing

to the setting, or from some otlier cause. The gem which

Cyriacus of Ancona and a ci'Utemporaiy of his s;iw and

described in the early part of the Iflth century had tho full

inscription, and pi>ssibly it was from an inexact impressioi>

of it tliat tho Marlborough gem was made (Conipt(-rfHdu,

IStJl, p. 1,'<7). Another celebrated Marlborough gem with

tho head of the dog-star Sirius, inscribed FAIOS EnOIEI,
is condemned by Professor Maskelyne in his CaUilo<iiie (No.

270), as it deserves to be. Ap[>;ircutly meant for the samo
engraver, though written ditlerently, istha rN.MOS on the

beryl in the British Museum with the head of llereules, as

to whicli Kohler's advei'se judgment appears to be entirely

just. 2K^'.VAH, which is found on an amethj-st head of

I'-an iu tho British Museum executed with wonderftil exact-

ness of detail, i< not dis]nited, except ,as to whether it is the

name of the engraver or the owner. Among the other

names Vhich have been more or less the subject of discus-

sion are those of Hyllus, who also claims to be a son of

Dioseurides, Epitmclianns, AgatLopus, Euodus, Felii,

Mycon, Allion, Adaton. Onesjis, Pi-otarchus, and Alexas.

The liabit of gv>m collecting is recorvled fii-st in the inst.inc« of

lsn>eni.<is a nuisician of Cyprus, who apiH-.ii-s to li*vo live*! in th«

4tli ceutuiv 11.0, But thinish iiulivulual collectors ar» not again

monti'Mie^l till tlie tiiuo of Mitliranlates. wliost osHnet was carried

oil to lionic by Ponqn-y, still it is to Iw iiifenvJ thnt tliey evisted,

if not rr«tty genenJly. yet iu such |il»a-s «s Cyrvue. whert the
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possxos for geius was so great that the poorest person owne<l oae

worth 10 aiinas, ami whtre, according to JEIiau ( P'ar. Ilisi., xii.

c. 30), tha skill in cngraviug was astonishinij. The first cabinet

Ulactyliothtica) in Roma was that of Sc^turus, a step-son of Solla.

Caesar is said to have formed six cabinets fur public exhibition, and
from the time of Augustus all meu cf refinement were supposed to

be judges both of the art and the uuality of the stones. To this

pretension is doubtless due tnust of the existing gems engraved on
large beautiful jaciaths, garnets, sards beryls, aud atnethysts,

leavings as regards purely technical skill, nothing to be desired.

Except in portraiture, and iu grylli or conceits, in which various

things are combined into one, often wilh much skill, tht^ subjects

weie as a rule only variations or ftd^ptiitions of old types handed
icwa from ths Greeks. When new and distinctly Roman subjects

ccciir," such as the finding of the head on tUe Capitol, or Favtstulus,

or the she-wolf with the twins, both the stones and the work-

manship are poor, la such cases> wliere the design stirs a genuine

national intiirest, it may happen tha": very little of artistic rendering

will be acceptable ratlier than otherwise, ;ind much more is this

true when the design is a symbol of some article of faith, os in the

eariy Christian gems. There both the art and the material are at

what mav be called the zero of engraving; that is to say, it has

reached the point beyond which barbarousuess or folly sets in. The
usual subjects on the early Christian gems are the fish, anchor, ship,

(lore, the ^ood shepherd, and, according to Clemens, the lyre.

Under the Onostics, however, with whom there was more of specu-

lation than of faith, symbolism was developed to an extent which
;io art could realize without the aid of writing. A gem was to

them a talisman more or Itss elaborate, and the difficulty is to

•iiafce out how they carried them. Many specimens exist, but none
-hpw signs of mouuting. The materials aie usually hwniatile or

aspar. As regards the designs, it is clear that Egyptian sources

save been most drawn upon. But the synibolism is also largely

associated with Mithraic worship. The name Abraxas or Abrasax,
v/hich, from its frequency on tnese gems, has led to their being

raited also "Abraxas i;ems," is, when the Greek letters of which it

is composed are treated as Greek numerals, equal to St?5. the num-
ber of days in a year, and the same is the case with MEI0PA3.
More interesting, from the occasionally forcible portraiture and

the splendour of some of the jacinths employed, are the Sassanian

^'ms, which as a class may be said to represent the last stage of

:rue gem engraviug in ancient times. In the middle ages and
cuwards metal stamps were found more serviueable for the purpose
*j:' sealing, and though engraved gems still continued to be a luxury
o: the great, the old traditions were broken through, as may be

seen, for example, iu the large crystal in the Kritish Museum repre-

senting Susauna and the KKlers, made by order of the French king
Lothair, 954-9S6. Wilh the revival of classical tastes under
the patronage of popes and princes iu the Cinquecento j^eriod, it

was natural that this branch of art should have a new career of

activity, which, after a lapse during the I7th cfntury, again during
the last century revived under an even greater amount of encoiu-

agcment from men of wealth and rank. In this last period the

uames of engravers who succeeded best in imitating classical designs

were Pichler (PL I.,fig. 26), Katter, and the Englishmen Marchant (fig.

29) and Burch. Compared with the Greek gem*: on the same plate,

it will be seen that what at first sight is attractive as refined and
delicate is after all mere pretence of refinemert, and entirely devoid

of the ancient spirit. The success with which modern engravers

imposed on collectors is recorded in many instances, of which one
may be taken as an instructive type. In the Biblioth^ue in Paris

(Chabouillet's catalogue. No. 2337) is a gem familiarly known as

the signet of Michelangelo, the subject being a Bacchanalian

scene. So much did he admire it, the story says, that he copied

from it one of the groups in his paintings in the Sistine chapel.

The gem, however, is evidently in this part of it a mere copy from
Michelangelo's group, aud altogether is a later production.

The gems engraved in Plate I. show a progressive develop-

ment of the art from the earliest times down to last century.
They are all iu the British Museum, and are enlarged to about a

half uKjre than their real size. No. 1, Porcelain scarab, from
Camirus in Rhodes ; No. 2, Camelian, lentoid gem, from lalyssus,

in Rhodes; No. 3, Crystal, lentoid, also from lalyssus ; No. 4,

Paste scaraboid, from Tharras, in Sardinia ; No. 5. Carnelian, head
of a king ; No. 6, Crystal scarab, Goi^n ; No, 7, Carnelian scarab,

Citharist ; No. S, Sard, female figure with water jar; No. 9, Steatite

scaraboid, Citharist ; Nos. 10-13, Four sides of an amethvst,
Marnads ; No. 14, Agate, Eos ; No. 15, Carnelian, unknown ; i^o.

Id, Carnelian, head of Alexander the Great, as Helios ; No. 17,

^ard, head of Zeus; No. 18, Sardonyx cameo, Actseon ; No. 19,

Sardonyx cameo, head of Athena ; No. 20, Paste, Victory ; No.
21, Paste, Mfeuad ; No. 22, Paste, Victory sacrificing bull; No.
23, Agate scaraboid. Priest ; No. 24. Amethyst, head of Brutus (?)

from Rhodes, inscribed C . I . Q.; No. 25, Jacinth, Sassanian por-

trait ; No. 26, Gnostic cem ; No. 27, Christian gem. the Good
Shepherd • No. 23, Modern gem, by Pichler ; No 29, Modem
gem. by Alarchant.

Literature.—SeeM. A. Levy, Sicgel unuG-j'mmen, with three plate*

of gems having Phceuician, Aramaic, and old ilebrew inscriptions,

Breslau, 1869 ; and, on the same subject, De Vogue, in the Itcvuc

Ar<:kiologique. 1865 (xvii. ), p. 432, id. 14-16; De Saulcy, in tl-e

Kev. -4rcA., 1S69 (xx.). p. 101, *' Kecnea-hes sur le costume ch'S
les Juifs;" Victor Ancessi. L'i''jij2fU et Molse^ Paris, 1S75, givins; on
plate 7 a fanciful restoration of an Egyptian breastplate ; Soldi, in

Wit Rev, Arch., 1874 (xxviii.), j>. 117, on Babylonian cylinders:

Count Cobineau, iu the Hev, Arch., 1874 (xxvii.), p. Ill and p.

179, on early Oriental gem engraving. Fr. Lccormant, in the Kcv.

Arch. lS74(xxviii.), pi. 12, gives five examples of eariy lentoid gems,
and seven more gems of the same class ai'o given by A. S. Murray
in the iCtfv. Arch., 187S, pi. 20. On Greek and Roman gems th«
principal authorities are Kbhler, Gi'mrmneite iSchri/ten, iii. and v.,

and Stephani, in his notes to these volumes, and in the Coinptc-

TfiJiciu (U la Commission Jinpcriale ds St Petcrsbourg, 1870-1, p.

215 and pp. 221-224. Opposed to them is Brunn, in his Geschkhle
der Griechixhen Kiitistlcr (1859), ii. p. 443, where a full discussion

of Greek and Roman gems will be found. See also Krausf,
Fyrtjotdcs, Halle, 1836, and BulUttino ddC ItmL Jiom., 1S31, p.

105; 1834, p. 116 ; and 1839, p. 99. In England the autho-
rity is C. W, King, Antique Gems, 2d edit., London, 1SG6

;

Handbook of Engraved Gcvis, 1866 ; Ptecii^xis Stones, 1865 ;

Gnostic Gims, IS64 ; and appendix on ancient gems in Cesnohi's
Cypr-us, which gives 11 plates of gems. Of special interest

as regards the stones used by ancients, and valuable as a criticism

of a single collection, is Prof. Waskelyne's Catalogue of the Mini-
borough Collection, pi ivately printed in 1870. This collection is now
the property of Mr Bromielow. On Abraxasgems see Banulai, GU
Abrtxxi, Trieste, 1873. and Matter, Uistoira dn Gnosticisme. An
indispensable book ot reference is Raspe's Catalogue of Tassic's

large series oj Sulphur Casts, Among catalogues of public collec-

tions are Tol ken's ycrzcichnissd.prcuss. Gcmutcn, 1835; Chabouillet's
Catalogue dcs Came'esct Ficrrcs Gravies de la Bibliothique ImpeHaie,
Paris, 1856; and Jansson's i\V(ieWa»(^5cA-A*cjm. Daktyliotheek^ Lt-y-

den, 1844. Older works are generally of small critical value, but
the following may be mentioned:—W inckelmann, Description dcs
Piep-cs Gravies du Feu Baron de Stcsch, Florence, 1760 ; Visconli,
Overe V'arie, ii. p. 115-386; Mariette, Traiii dcs FicrTcs Gravies;
Miilin, Fierrts Gravies, and Introduction. iX l'£iude des Picrrcs
Gravies, Paris, 1796. (A. S. M.)
GEMSBOK (Oryx gazelUty Gray), a species of antelope,

abounding on the dry yet fertile plains of South Africa,

where it feeds on the bulbs of water-root and other kinds

of succulent vegetation, by means of which the antelopes

of those regions are ablo to subsist without v^ater fur

Gemsbok.

months together. It is a large and powerful^ animal,

measuring about 5 feet in length and over 3 feet in height

at the shoulders, its horns, situated on the same plane

with its forehead, exceed 2 feet in lengjth, are almost

straight, and are obscurely ringed throughout their lower
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half. The colour of tha upper part of the body is a rusty

grey, aud of the under part white, while these are separated

from each other-by a well-defiued black baud on each side.

These bands unite on the breast, and are continued as a single

black band until reaching the lower jaw, when they again

divide and form two transverse bands on the head, termin-

ating at the base of the liorns. The head otherwise is

white, as also are the limbs, with the exception of tlie

thighs, which are black. The striking appearance presented

by this antelope is in great part due to the absence of any

blending in the different colours of its body. The gems-

bok avoids the woods, living on the open plains in pairs

or in small groups of four or five. Possessing powerful

weapons of attack in its long spear-like liorns, and witli

ample courage to use them, this animal, especially when
wounded, is a formidable antagonist both to man and to the

numerous beasts of prey which are attracted to the karroos

of the Cape by the presence of this 'and other ruminant

species. It is said to defend itself not unfrequently with

success against the lion. Its flesh is esteemed as a delicacv.

and its hide forms a valuable leather.

GENDARMERIE, a body of troops or police iu-Ffance,-

composed of gendarmes, or men-at-arms. In the'days of

chivalry they were mounted^ and armed capa-pie, and

attended each by five soldiers of inferior rank and more

lightly armed. They were then furnished by the fiefs, and

marched in the train of the knights and esquires. •- In'1439l

this feudal gendarmerie was replaced by the cnmpagnies

d'ordoiinance which Charles VII. formed when the English^

were driven out of France, and which were distributed

throughout the whole extent of the kingdom for preserving

order and maintaining the king's autliority. These com-

panies, fifteen in number, were composed of 100 lances or

gendarmes fully equipped, each of whom was attended by^

at least three archers, one cotitillier (soldier armed with a'

cutlass) and one varlet (soldier's servant). The states-^

general of Orleans (1-139) liad voted a yearly subsidy.of

1,200,000 livres in perpetuity to keep up » this national

sokliery, which replace'd the bands of mercenaries who for

about a jcentury had made France their prey. The number
and composition of the compagnies d'ordonnance were

changed more than once before the reign of Louis XIV; This

sovereign on his accession to the throne found only eightj

companies of gendarmes ; but after the victory of Fleurus]

(1690), which had beeu decided by their courage,- he'

increased their number to sixteen. The four first companies

were designated by the names of Gendarmes ecossais,^

Geitditrmes anglais. Gendarmes bourgu!gnons,''and.i'Gen-2

darmes flamands, from the nationality of the soldiers] twho

had originally compose 1 them ; but at tliat time" 'thsy "con-

sisted entirely of French soldiers and otBcers. These four

companies had a captain-general, who w.a3 the king? ,The

fifth company was that of the queen ; and the others bore

the name of the princes who respectively commanded them.

Thi? organization lasted till 1787, when Louis XVI. dis-

si^lved it, only retaiuiug the Gendarmes ecossais in his body-

guard. ^.Tlie great Revolution swept away all these institu-

tions of the monarchy, and, with the exception of a ehort

revival of tlie Gendarmes de la garde at the Restoration, the

word gendarmerie had thenceforth an altogether difTe"rent

meaning. Ii has been since that time employed to denote

a military pjlice, whose duties are to watch over the public

safety, keep order, and enforce the execution of the laws.

This pplice force superseded the old marrchausseel

Theiawortho 28th Gcrmiiifil, An VI. (17th April ! 797); and
the royal onlinnTice of the 29th -October 1820, organized the gen-.

Airnierie, unci laiii down the general rules that are still. in force?'

dividing it into legion.s aud companies, and the latter into brigades.^

In time of war a colonel of gendarmerie, with tho title of 'qrai:d-

piivit, is allai^lied to tbc army with a detarbmeut of gendarmes,

*?» inaiut.i)uins dii.,ipUiie aaioiiy the soldiers. Tl\ougli placed

under the control of tlie minister of war, the gendarmerie is also at
the disposal of tlie miui'stor of the interior as a police force, o"f the
minister nf justice as agents to secure the execution of judicial sen-

tences and police regulations, and also of the niinisirr id iiiaviui

and colonies for enforcing his authority over maiiiies aud sailors iu
(' the colonies and sca-towus of France. The gendarmerie of Paris

1 constitutes a .special corps establisbcd first in 1802, and succcssivuly

called Gendarmerie de I'aris, Gnrdc royalc, and Garde lninn>-ij,(th:

Suppressed by the provisional Government in 1848, the IJanlo de
Paris was .'ooii reorganized. It is now coniposevl of G squadrons of

cavalry and 24 comp.anies of infautiy, and is nllieially stj kd Cordc
TepabUcnbic de Paris. Both in the Garde rc'jiHOliei':uc<iud in the
Uffiwis, the gcndamios consist for the most pnit off ili-.sc-rving

soldiers of the regul.ar army, who h.ave been draltid into this ser-

vice, where, with other privileges, they have a linich higher rate

of pay than the soldiers of the line. Their total nunil-Lis are

about 40,000, made up of the Garde do Paris as above, 31 jiro-

vincial legions, 1 legion of gendarmerie mobile, and the Gendarmerie
coJoniah.'-

Kussia also has a gcndanuerie. a secret iiolicc ai»pointed in all

. towns of the empire to watch over Itussian subjects of all ranks
anil classes, and to report to the chancerv office such inforiiiatiou

as they receive from their detectives and secret agents.^

For the history of the old French gcndanuerie before 3789 sec

Clieruel, Dietiomw.ire historique dcs iustituiions dc la. Fraitee, 2 vols.

,

and Lacroix, Vie militairc ct rclifficuse an iiio>jeu aije ct d tepoqac

de la Renaissance; and for the present gendarmerie, RCor(janisaiii)n

' de la Gendarmerie*, 1871,-and Annaairc militaire, 1877.

GENEALOGY':' '^ Billiml. —The .: word ..
" genealogy

''

fyei'eaXoyi'a)," which occurs twice in the New Tcstniiieut

(1 Tim. i. 4 ;.Tit. iii. 9; compare also Hcb. vii. 3, G) in the

ordinary concrete sense of " pedigree" or " list of ancestors,"

is of somewhat frequent occurrence in the authorized version

'of the* Old Testament scriptures, but only in Chronicles-

lEzra-Nehemiah, where the w'ords K'D! and ii'n;riri, which are

peculiar to that work, are invariably rendered "genealogy
"

and " to reckon by genealogy." This translation, however,

is of somewhat doubtful accuracy ; for, whatever the

original /meaning of the root t^'D; may have been,^ tlicre

seems to be no room for doubt that the noun and the verb

connected with it were used in later Hebrew simply to

denote' respectively the' roll aud the act of registration;

and that, the "book" alluded to in Neh. vii. 5 (in A. V.

" register of the genealogy") was genealogical only in so far

as the individuals registered in it were clas.sified according

to. their "houses," "families," and "tribes." 'Wliile a

.catalogue of this sort was admirably fitted to be a per-

rmanent record of tribal relations in Israel, as these subsisted

Stlthe time'of it3~compilation, there is not any reason to

'suppose "that it made any attempt to trace them through

previous generations.'- The scripture genealogies, [iroperly

} According"^ to Ewald (Gesch. d. V. Isr. i. 261, c/. .Alt. 3B3), it

meant properlyj'j^to count.".'* In the LXX. the Hithjiael is rendere<l

differentlyj^in- each passage where it occurs; itefeaXoyniri i^: only on.-e

given.'">In Ezraji. 62 tlie translation is ypa<fti]v avrai^ oi fi(8utiTft/t

(Vulg., scripturam' geuealogiiE siu-c); in Neli. vii. 64 it is ypaipT]t

kauruv TTjy trvvoZla^ (scripturam snam in censu). It may be ad'led

that the habit of taking a \vritten census of sections of the population,

or even of the.entire nation, was obviouslyiiot unfaniiliai to the Jews.

This appears from numerous "indications in the earlier bi.storical hooks,

e.g., Num. i. 13, where tho word (used here only) is -1 vIH^l, as will

.as in Chroniclcs-Fzra-Nehemiah. Compare also Ezek. xiii. 9 and I'-i.

Ixxxvii. 6.

- When, for cxompie, we'road in 1 Chr. vii. 6, 7 that Beiijanjiii l.a>i

three sons (Bela, Becher, and Jediael); in viii. 1, 2 that he had five

(Bela, Ashbel, Aharah,.Nohah, and Kapha); in Numb. xxvi. 38 again

that he had five, but that their names were Belah, Ashlitl, Ahiram, Shu-

pham, and Hupham; and, finally, in Gen. xlvi. 21 that they niin)ben:.l

ten "souls" (Bel.i, Becher, Ashbel, Gera, Naam.an, Ehi, Rosh, Jhippini,

Huppinl, and Ard); Qriwhen the descendants ' of Bela are vaiionsly

given, in 1 Chr' vii;'7 as'Ezbon, Uzzi, tJzziel, Jerimoih, and Iri ; in

1 Chr. viii. 3-5^ asAddar, Ocra, Abihud, Abishua, Naanian, Ahoah,

Gera, Shephuphan, arid Jluranl ; and in Numb. x.\vi. 40 a;; Aiil and

Na,aniiin. the simple explanation (after all due allowance for corrup;

tions in the text h.is been made) seems to be,th.at.in the .coms.e of a

Ijong history the Bcnjaniite tribe included a varying nninbev of families

;
,or clanslwith varying names. Similar inst-ances might be indefinitely

I multiplied; ,' 'It ought to be added, however, that critici.sm has not yet

by any means completed its task on the book of Chronicles in its genea-

logical bearir.i-i- -S-.-c 'W.j'.ihaiisen, Gachiehte hraels i. 230 J'^., 1373
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-J calloJ, are ratlier to be sought fur in these nh^in

^A. V. "geiiemtioiis;" Gee. ii. 4; v. 1 ; \i. 9 ; x. 1, &c. ;
Ex.

vi. Ifi, 19, &c. ; Num. iii. 1) so frequently met with in

some other canonical boojjs, and so sijecially characteristic

of the first book of the Pentateuch as apparently to have

suggested tc the Alexandrian translators its distinctive name

of -yeVco-is. These begin with the antediluvian period, and

indeed with "the generations (or genealogy) of the heavens

.and of the earth." The descendants of Adam are traced

through the lines of Cain and of Seth respectively to the

ioventh and to the ninth generation. In the two lists the

frequent similarity of the names has not escaped observa-

tion ; noi has tlio symmetry of the numbers (in one case, a

series of seven, the seventh branching into three ; in the

other a series of ten, in which the seventh is peculiarly

prominent, while the tenth branches into three). The very

ivncient tradition which they embod}' is not at present bo

generally believed to convey actual personal history as once

it was, but by those who view them as more or less ideal

in their character their significance has been very variously

estimated,—some seeing in them the survival of ancient

myths, perhaps solar in their character ; others interpreting

them as representing successive dynasties, or immigrations,

or stages of culture within a given area in prehistoric times
;

while such interpreters as Pliilo allegorize them in a purely

spiritual sense. The same diji'erences of view find expres-

sion when the genealogies of the immediately post-dduvian

period come to be considered. In Gen. xi. a series of nine

generations (or, according to thn LXX., ten) from S!iem to

Abraham is given ; the symmetrical number again attracts

notice, and in the list some names at least can be identified

ns having belonged to special nationalities ; Arphaxad, for

example, is probably equivalent to the Arrhapachitis of

Ptolemy (vi. 1). That this "genealogy" was in intention

ethnographical rather than personal finds confirmation from

the expansion which it receives in the very interesting

sketch of a genealogia universalis in Gen. x., where the sons

of Shorn, besides Arphaxad, are said to have been Elam,

^\sshur, Lud, and Aram, while from Aram were descended

Uz, Hul, Gether, and Mash or Meshech (compare 1 Chron.

i. 17); and again, among the sons of Joktan, the (younger)

iirotlier of Peleg, are found Hazarmaveth, Sheba, Ophir,

and Havilah. Throughout Gen. x., indeed, a thorough con-

sciousness of a purely ethnographical purpose is manifest,

and in many instances the device of using personal names
to convey ethnological statements is entirely dropped (Gen.

s. 13, 14, 16-18). Historians and critics are not yet

-entirely at one as to the view which ought to be taken of

the genealogies which begin with Abraham. As is well

known, these follow the line of Isaac, but give also the

collateral lines of Ishmael and of the children of Keturah,

and again trace the descendants not only of Jacob but also

of Esau ; and so much at least is unanimously held that,

even if strictly historical so far as the children of Israel are

concerned, they cannot be supposed to be complete for the

lent'iries of the sojourn in Egypt. There seems no

reason to doubt, however, that the distribution into tribes

.(nilSO or n'P?C?>) families (nin??'^) and houses (ni3«-n)3)

lay at the basis of the organization of the Israelites from
the earliest period of their independent national life, so th.it

at any given time each man would be able to tell what
iiouse he belonged to, what other houses belonged to the

same family, and what other families belonged to the

same tribe with himself. There are indications of repeated

censuses, in which the people were systematically enrolled

for fiscal and military purposes ; but, on the other hand, it

must be said that there seems to be no adequate evidence

that the Dnpti'^ or " officers," so frequently mentioned in the

Pentateuch, had functions at all corresponding to those of

a heralds' college, if indeed it can be regarded as made out

that they were scribes at all. The statements which are

continuaUy made as to the unbroken continuity and exhaus-

tive fulness of the genealogical records of the twelve tribes

of Israel are not borne out by any sober reading of the fact-s

of history, as these have come down to us ; and, even in the

case of the Aaronio and Davidic families, there are some
circumstances that warn against too absolute confidence in

the strict literality of the lists which have reached our

hands. It is certain, indeed, that from the beginning of

the post-exile period (Ezr. ii. 62, Nek vii. 64) great in^

portance was attached to purity of lineal descent in the case

of priests ; and even in the time of Josephus {Cont. Ap., i.

7) members of the priestly caste were in -the habit of prov-

ing their legitimacy by means of public documents, which

he refers to as SrjfjLoa-iai Sc'Atoi. But a comparison of the

pedigree (whether official or personal) of Jehosadak (I Clir.

vi. 3-15; cf. Ezra vii. 1) with the enumeration of Aaron's

successors in the high priesthood, as given by Josephus and

repeated in the Seder Olam, suggests that, for the period

preceding the captivity at least, the materials for a com-

plete list must have been somewhat defective. That in the

ca.se of the house of David, in like manner, some real uncer-

tainty existed would seem to be a legitimate inference, not

only from the Chronicler's obscurity, but also from the not

easily reconcilable discrepancy between the genealogies given

in Mat. i. and in Luke iii. And this is not inconsistent

with the fact, of which there are many indications in the

New Testament (and even, though more faintly, id the

Mishna), that among the Jews the consciousness of tribal

distinctions disappeared very slowly. When Anna is repre-

sented as belonging to the tribe of Asher and Elizabeth as

a daughter of Aaron, Paid as a Benjamite and Barnabas

as a Levite ; or when, as;s vouched for by a not very late

tradition, the "desposyni" in the time of Domitiau claimed

to have the royal blood of David in their veins, it would ob-

viously be just as rash to infer (as Jerome seems to have

done) that every successive link in the long series of

their genealogies was accurately known to the persons

themselves, or recognized by their contemporaries, as it

would be unscientific alfogether to ignore the presumption

arising out of the very fact that tribal distinctions were

asserted. With reference even to the most undisputed of

the Biblical genealogies, it is important to remember, in the

first place, that in tliem phrases implying sonshipare not to

bo interpreted so strictly as they would be with us ; and,

secondly, that, in order to aid the memory by means

of successions of symmetrical numbers, it was quite usual

to manipulate a long list by dropping or even by introducing

names at discretion.

Classical.—A passing reference only is needed to thu

intricate genealogies of gods and sons of gods which form

so conspicuous a feature in classical literature. In-eveiy

one of the numerous states into which ancient Greece was

divided there were aristocratic families who were accustomed

to claim descent, through eponymous heroes, from the

primitive deities. Many of these families were, as farfii'.ies,

undoubtedly of great antiquity even at the beginning of

the historical period ; and in several instances they con-

tinued to maintain a conspicuous and separate existence

for centuries. The element of family pride is prominent

in the poetry of the Megarian Theognis ; and in an in-

scription belonging to the 2d century B.C. we find a member
of the Spartan family of Gytheates represented as the

thirty-ninth in direct descent from the Dioscuri and the

forty-first from Hercules. Even in Athens, long .after the

constitution had become thoroughly democratic, some of the

clans continued to be known as cvrraTpiiaL : and Alcibiades,

for example, as a member of the phratria of the Eurysacid*,

traced his origin through many generations to Eurysaces,

who was represented as having been ;he first of the-ilacidaa
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to setllo ill Attica. It is very doubtful, however, whether

such pedigrees as this were very seriously put forward by
those who. claimed them; and it is certain that, almost

along the whole line, they were unsupported by evidence.

U'e have the authority of Pollux (viii. 111) for stating that

the Athenian ycVea, of which there were thirty in each

tjiparpia, were organized without any exclusive regard being

had to blood-relationship; they were constantly receiving

accessions from without ; and the public written registers

of births, adoptions, and the like do not appear to have

been preserved with such care as would have made it possible

to verify a pedigree for any considerable portion even of

'.he strictly historical period (see Schoemann. Griec/nsche

Alterlhumey, i. 137, 338).»

The great antiquity uf the early Roman (patrician; gentes

is indisputable ; and the rigid exclusiveness with which

each preserved its hereJilates genlilkiae or sacra <ieiiiililia

h sufficiently illustrated by the fact that towards the close

of the republic there were not more than fifty patrician

families (Dionys., i. 85). Yet even in these it is obvious

that, owing to the frequency of resort to the well-recognized

practice of adoption, while there was every guarantee for

the historical identity of the family, there was none

(documents apart) for the personal genealogy of the indivi-

dual. There is no evidence that sufficient records of pedi-

gree were kept during the earlier centuries of the Roman
commonwealth. In later times, it 'm^ true, even plebeian

families began to establish a prescriptive right (known as

the jus im:»ginum) to preserve in their halls the busts of

those of their members who had attained to curule office,

tmd to exhibit these ill public on appropriate occasions.

Under these imagines majorum- it became usual to inscribe

on the wall their respective tituli, the relationship of each

to each being indicated by means of connecting lines ; and

thus arose the stemmata gentilitia, which at a later time

liegan to be copied into family records. In the case of

plebeian families (whose stemmata in no case went farther

back than 36G B.C.), these written genealogies were probably

trustworthy enough ; but in <Jie case of patricians who
went back to j'Eneas,^ so much 'annot, it is obvious, be

said ; and from a comparatively early period it was clearly

recognized that such records lent themselves too readily to

the devices of the falsifier and the forger to deserve much
confidence or reverence (Pliny, //. N., xxxv. 2 ; Juv. viii.

1). The many and great social changes which marked the

closing centuries of the Western empire almost invariably

militated with great strength against the maintenanco of an

aristocracy of birth ; and from the time of Constantine the

dignity of patrician ceased to be hereditary.^

Modern.—The passion for genealogizing, which lias been

and is a marked characteristic of all the aristocracies of

' All the earlier Greek historians appear to have constructed their

narratives on assumed genealogical bapes. Tlie four books of Hecatteus

nf Miletus dealt respectively with the tr.iditions about Deucalion, about

Hercules and the Heraclida?, about the early settlements in Pelopon-

nesus, and about those in A.siit Minor. The works of Hellanicus of

Ijcsbos bote titles {AtvKaXiuvfta and the like) which Fufficiently

explain their natui'e ; liis disciple, Damastes of Sigeuin, was the author

of genealogical histories of Trojan heroes; Apollodorus Athenieu.sis

made use of three books yfvtaKo-^tKwv by Aeusilaus of Argos;

Pherecydes of Leros also wrote ytv(a\oyiai. See Nicolai, Oriechische

Lit€raln7-gesdhichte, i. 254 sq. ; Scliubart, Qutrstt. gencal. historjcce,

1832; Jlarckschetfel, Dc Qencalogica Gracorum pocai, 1840.
^ Tlie chief authority on this subject is Polybius (^i. 531.

3 At the funeral of Drusus the images of .iEneas.of the Alban kings,

of Romulus, of the .Sabine nobles, of Attus Claiutus, and of " the rest

of the Clauilians" were exhibited.—Tac, Ann. iv. 9.

* The Itoman Kteromata had, as will bo seen afterwords, great

interest for tlie older modern genealogists. Reference may l)e made

to Glandorp's Dctr.-ipfio Ocntis Anionitc (1550); to the T)escriptio

ftfiUis .fulia: (157G) of the same author; rnd to Hubncr's TafielUn.

.See also Uupeiti's Tuiultc Gcnealorjkm..si\c strm^tala nobifiss. gent.

Item. (170t, 1811); Druniaun's Oesr.hichte /fom3(1834); and Becker's

Iftndbitc': ft. rijin. AUej-tliiiincr. vol. ii. ,

modern Europe, cau be directly tracea to the influence of

feudalism and the principles of liereditary privilege which
that system, in its later phases at least, so peculiarly en-

couraged. Along with the Ehar|i separation oL those

families which alone were regarded as capable of holding leal

property or filling the higher offices of state, or indeed of en-

gaging in any of what were reckoned as the more ennobling

pursuits of life, arose the necessityfor being able to determine
with accuracy who were and who were not the persons entitled

by birth to take a place within the privileged caste. When,
for example, the practice arose of holding tournament"!, in

which no one was allowed to take part who could not give

evidence of gentle descent, the necessity for the professional

genealogist became at once apparent. It was not, however,

until about the end of the I5th century that tlie vanguard

of the great army of writers upon this fertile r-ubject began
to appear. , It was perhaps natural that, finding as they did

the gulf of separation between noble and base to be so great

as it was, they should have Inapt to the conclusion that it

had existed from the first ; at all events their knowledge
and thei'r ignorance combined to support them in their roii-

jecture. As they forced their way up the stream of linn.',,

indeed, they were met at a comparatively early s'agc by a

great barrier—consisting less in the paucity and iiMca-.ssi-

bility of authentic documents thau in wliat one mi^ht nlnio.st

call the fatal fact of the absence of family names. Trior

to the middle of the 11th century these were entirely

unknown ; the documents speak merely of I'",beihardus.

Fridericus, Ernestus, and the like, with at most tlie addition

of the title. About 1050 began the custom of lining sur-

names, but it made way so very slowly that, even at the chwo

of the 12th century, it had r)pt diffused itself beyond the

ranks of the higher nobility, and throughout the 13lh the olii

habit of self-designation by the Christian name merely was

stiU exemplified in a vast number of instances.-^ The difli-

culty, however, in an age when the laws of evidence were

BO imperfectly understood, did not count for much with the

courtly genealogists of the 15th and following centuries.

The insuperable obstacle which barred their advance along

the path of sober research only furnished them with a pre-

text for all the sooner making their escape into the region

of imagination and conjecture, where no impediments

occurred in tracing the ascending series until the name of

the first created person was reached. The appended

bibliography will help to make clear the degrees by which

genealogists have gradually been brought to confine

themselves to the limits of the verifiable. At present, if

we understand by a genealogy a tabulated and, as far as

possible, an exhaustive statement of all tiie ramifications of

a series of human generations, and by genealogical science

that branch of history which aims at securing fulness and

accuracy in the accounts men give of the antecedents of

families which have attained to distinction, the modern gene-

alogist cannot but be conscious that he occupies a compara-

tively narrow field, and one from which the larger interests

of mankind are daily further receding. lu the more ancient

meaning of the word genealogy indeed, when it is used to

denote that grander task of the historian which consists in

tracing the origin, not of privileged families or castes merely,

but of races and groups of races, and even of the species

itself, the subject is one that has an ever widening and

deepening significance ; but in this sense it does not call for

treatment apart from the'biological sciences.

Among the earliest of the genealogists of modern times may be

mentioned Benvenuto de San Gcorgio {Montisfcrrati MarcJiionum
ct Priiicipum rcgia: propaginis succcssionumquc scries, 1515), Phili-

" Gatterer, Abriss' tier Geneatogie, sec. 41 (1788). According to

this author, there is only one class of cases in which it is possible to

trace a pedigree beyond the lltli century,— tliose cases, namely, where
family happens to have established a fund for the deliverance of the

Rouls of certain ancestors (Christian names spccitied) from purgatory.
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tert Pingonius {Arlbr genlilitla Salaudiw Saxoniccjue Domus,
1521), Gebwiler [Epittnnc regii nc vctusCissimi ortus CaroH V, ct

FerdivMildi I. omniunique Archiducum Austria: et Comitum Habs-
burgcnsiumy 1527), Meyer {FlandHcarum reruni tuiui X. de origijie,

antiqiiitnU, nobilUaU, ac gencaloyia Comitum. Flandri/z^ 1531), and
Du lioulay (Glncalogiea des Ires illustres cl Ires jmissants Princes
hs Dues de Lorraine, 1547). Guorg Riixner's ^/i/any, Urspning,
uiid Ucrkommtn dcs Thurniers in I'tiUschcr yalion (1532) was also
genealogical in its character. I,ater in the earno century several
works of a much wider scope than any of the preceding appeared,
the list being headed by Reineccius or Reineck of Helmstadt, whoso
voluminous compilations include a Syyilagwa di familiis que? i/i

tilonarchiis Iribus prioribus rerum potitcc sunt (4 vols, fol., 1574-80),
anianUisloi-ia Julia seu Syntagma luroicum (3 vols, fol., 1594-97);
this miter was followed by Henninges (Gcnealogice Saxoniccc, 15S7,
and Thcatrum genealogicum ostcnlans omnes omnium cclatinn.

fniiiilias Monarchnrum, Begum, Ducum, Marchionum, Principum,
C'uinilum, a/Que illustrium Heroum et Ueroinarum ; item Philo-
sopiwrum, Oratoram, llistoricorum quotquot a cotidiio viundo usque
ad hax mslra tempora vixeruht, 1598), Reusner (Opus gencalogicum
calholicum de praxipuis familiis Imperaiorum, liegum, Principum,
Comiium, to., 1539-92, and Slemma inuichindeum, 1592), EytEing
or Aitsingerus {Paralipomciui quibus Bavarica, Turcica, Anglica,
Bclgica, cl Eohemica impcratorum, rcgum, dueum, marchionum,
comitum, aliorumque Europce procerum alque licroum stcmmata
continent in; 1592), and others. In 1580 Franjoi.? de Rosiercs
published at Paris the Stemmata Lothnringitc ac Barri ducum, in
which ho professed to have proved the direct descent of the princes
of Lorraine from Charlemagne; forliavingin this instance indulged
in inconvenient as well as unscrupulous falsehood, he was arresled
by the parliament of Paris, and thrown ioto the Bastille, from which
ho was not released till 1563, the book meanwhile having been
suppressed. The 17th century was extraordinarily prolific in
genealogical literature; in England it produced, amongst many
similar works, Milles's Catalogue of Honor (1610) and Dugdale's
i?nro)Ki(7<; (1675-76); of Continental writers the following are pro-
bably the most worthy of notice :—Emmius {Gencalogia Universalis,
1620), Andre Duchesne (whose writings include an Uistoire Ginirt-
logique dc la Maison de Mcntmorcncij el de Laval, 1624, and an
Hisloire Gcnialogique de la Mavson de Vergi, 16251, Pierre d'
Hozier {Ginealogie de la Maison de la Rochefoucauld, 1654), Ritters-
iiasiaa (Gencalogia; Imperaiorum, Pegum, Ducum, Comitum, alior-
mnque Procerum ab anno MCCCC, 1658, and Brevls Exegesis
Eistorica gcnealogiarum prcecipuorum orbis Christiani procerum,
167.4, continued by Imhoff in the Spicilcgium Ritlershusianum,
1683), Spener {Thcatrum nobilitatis Europa:(B, 1068, a.nil I>isigniu>n
Thcoria, 1690), Lohweier (Ilistorische Stammtnfcln dcr kaiser-
lichen, koniglichcn, und fiirstlichcn Oeschlcchlcn, 16901, Anselme de
Sainte Marie (Eidoin Glnialogique dc la Maison de France, 1694);
but these, along with those of Bucelin, Dangeau, Franjois Duchesne,'
Lo Laboureur, Menestrior, Morgan, are only a few of the names
which during tha 17th century became associated more or less
worthily with this branch of research. The pedigree of the
Urquharts of Cromartie given by Sir T. Urquhart in his Promp-
<iMi7 0/ rime (1652) may perhaps be called an extreme specimen
of the uncritical methods that characterized too much of the work
of the genealogists of tlie period. Full bibliographies down to this
date are given by J. F. Reimmann, Bisioria liUeraria dc falls
sludii gcnealogici apui Hcbraos, Ora:cos, Romanos, el Ocrmanos, in
qua scrijitorcs liarum gcnlinni potissimi enumeraiUur cl lotus Gcnca-
logja: cursiis ab oric condito ad, ticstra iisjue tempora dcducitur
(1702), and Hisloria: liltcraria cxoteriew et acroamalica: parliculn,
s. delibris gencalogieis vulgaiiorilus et rarioribus commcntatio;
acccdit disquisilio historica de necessiUUe Sceplicismi in studio
genealogieo {1710); also by Joh. Hubner, Bibliothcca gcnealogica;
cin fcrzeichniss alter altcn u. neucn genealogischen Siieher von alien
I>at.ionen in dcr irdl (1729). To the ISth century belong the
Pccrajc (1709) and Baronetage (1720) of Collins, the Geneaiogische
Tabcllen (1725-1733) cf Hr.bner, which in part were further eluci-
dated by Lenzcn (Eishrisch-gcnealogische Untcrsuehungcn und
ErlduScrungcn der ersten 34 BMnerischen Tabellcn, 175G), the works
of J. L. L. Gebhardi, especially his continuation of Lohmeier and
JJer Moluzmmcdanischen und Eeidnischen hohen Eduscr historische
undgcnxalogische Erlautcrung (1731), and those of Gatterer (Eaixd-
biuh dcr Gcncalogie und Ecraldik, 1761, and Abriss dcr Gcnealogie,
1(83), the latter being the first and still a useful manual upon the
theory of genealogy. Of works belonging to the present century,
one of the earliest was the Atlas historique, ginialogique, chrojto-
logxque, et geographigue (1803-4) of Le Sage; and one of the
greatest, bearing upon the general subject, was the famous Bene-
dictme £ ^r( de virifer les dates (1820-33). During recent years
the stricter pr.nciples of criticism which have become characteristics
ot all modern histoncal investigation have made themselves felt in
a very marked manner in tlie field of genealogical rescanh. A wise
scepticism has been increasingly siiovm with regard to all assertions
Which had not the support of adequate "diplomatic" evidence;
ana with the increased desire have come enlarged facilities for con-

10—8

suiting ancient documents, either directly or by means of authentic
reprints. So far as England is concerned, the improved arrange-
ments with regard to the public records, and the various publica-
tions of the record commissioners, have brought the materials for
a successful prosecution of this and cognate branches of antiquarian
science within the reach of every zealous student; and although, in
current Peerages, assertions which probably had no origin but in
vanity, and certainly have no evidence except that of long unques-
tioned tradition, are still perpetuated, such statements can mislead
none except the very uusophisticated". The principal and almost
the only sources from which authentic family history can be drawn
are such documents as the Domesday books; the chartularies,
leigcr books, registers, necrologies, calendars,- and chronicles of
the various monasteries, records which convey both directly and
indirectly a vast amount of information as to the pedigrees of
founders and patrons; also the tournament and crnsade rolls some-
times found in these establishments; the various sorts of Chartje
Antiqua!, such as title deeds and enrolments in Chancery and other
courts of justice; the books and rolls which record the returns to
the successive inquisitions made into the state of the " Knights'
Fees" which w>.re granted at the time of the Norman Conquest;
the Placita, in whicn are recorded decisions of parliament and other
courts

; the Rotuli, including charter rolls, patent rolls, pipe rolls,
and many others; the Inquisitiones post mortem, sometimes
inaccurately termed escheats ; the records of heralds' visitations

;

monumental inscriptions, coats of arms, seals, &c. These sources
are indicated with considerable fulness and discrimination in
Grimaldi's Origincs Gcnealogica, or the Sources where English
Genealogies viaij be trcKCd from the Conquest lo the Present Time
(1828), and, after him, by Sims in the Manual for the Genealogist,
Topographer, Antiquary, and Legal Professor, 1856.'
The earliest printed "British Peerage" was that of Milles, en-

titled Catalogue of Eonor, published in folio in 1610 ; but Camden's
Britannia (1586) also contained many genealogies. Among recent
works the best known are those of J. and J. B. Burke {A Genealogical
and Heraldic Dictionary of the Peerage and Baronetage of the Vnilei
Kingdom, 1822; 40th ed., 1877), of Lodge (The Genealogy of the
Eristing British Peerage, 1832-33

; 43th ed., 1879), of Dod, and of
Debrett

; but the number of publications (inclusive of those of the
London Genealogical and Historical Society) which have been, and
continue to be, issued on this attractive subject is very great. For
a bibliography approaching to completeness reference may be made
to the privately printed Catalogue of Works on the Peerage aiid
Baronetage of England, Scotland, and Irelaiui, prepared by Sir C.
'G. Young (1827), to Moule's Bibliothcca Eeraldica (1822), or to
Sinis's Manual for Genealogists. In any list, however brief, the
names of Dugdale (The Baronage of England, 1675-76) and of
Collins (A Peerage of England, 1709; The English Baronage, of
which only the first volume was ever completed, 1727) deserve a
special place. The works of Sir R. Douglas on The Peerage ef
Scotland and The Baronage of Scotland appeared respectively in
1764 and 1796 ; that of John Lodge, on The Peerage of Ireland, in
1754. On the knight.ige of Great Britain and Ireland the -most
accessible writers are again Burke and Dod ; but the work of Sir
N. H. 'Sicohs(AHisloryof the Orders of Knighthood of the British
Empire, 4 vols, fol, 1842) is of more importance. As being some-
what of an innovation in genealogical literature, Burke's work oa
the commoners of Great Britain and Ireland may be mentioned
here (A Gciwalogical and Heraldic History of the Ccmmoncrs of
Great Britain and Ireland enjoying territorial possessions or high
special rank but uninvested Kith heritable honours, 1833-38).

For the purposes of genealogical research in the United States of
America one society at least has been formed, " The New Endand
Historical and Genealogical Society," under the auspices of which
an annual Register is published. Among numerous other publica.
tions bearing upon this subject may be mentioned J. F. Holgatc's
American Genealogy (1851), AVhitmore's American Genealogy
(1868), 'Webster's Genealogy (1877), and Thomas's Genealogical
A'otes (187S).

_

(J.^. BL.)

GEXELLI. Giovanni Buonaventcra (1798-1868),
was born at Berlin, Septsmber 28, 1798, and died at
Weimar, November 13, 1868. He was the son of Janua
Genelli, a painter whose landscapes are still preserved in

' According to Grira.al<3i, in 1328 there were 294 peers, exclusive of
the royal family. Of these thirty-five claimed to have traced theii

descent to beyond the Conquest, forty-nine to a date prior to the year
1100, twenty-nine to the 12th century, thirty-two to the loth, twenty-
six to the 14tli, seventeen to the 15'tb, twenty-six to the 16th, and
thirty to the 17th. In tlie case of forty-five noblemen no satisfactory
conclusion could be drawn .is to the commencement of their pedigree.
The pedigree of the Percys is one of the most full and complete
genealogies of the kingdom. In Scotland the house of Mar is probably
that which c,-<.n at once carry its nobility to the remotest period (1083),
and authenticate it by the best evidence.
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the Schloss at Berlin, and grandson to Joseph Geiielli, a

Roman embroiderer employed to found a school of gobelins

by Frederick the Great. Buenaventura Genelli first to6k

lessons from his father and then became a student of the

Berlin Academy. After serving his time in the guards he

went with a stipend to Rome, where he lived ten years a

friend and assistant to Koch the landscape painter, a

colleague of Hahnel, Reinhard, Overbeck, and Fiihrich, all

of whom made a name in art. In 1830 he was commis-

sioned by Dr Hiirtel to adorn a villa at Leipsic with frescos,

but quarrelling with this patron he withdrew to Munich,

where he earned a scanty livelihood at first, though he

succeeded at last in acjuiring repute as an illustrative and

figure draughtsman. In 1859 he was appointed a professor

at Weimar, where he ended his days. Genelli painted few

pictures, and it is very rare to find his canvasses in public

galleries, but there are six of his compositions in oil in the

Schack collection at Munich. These and numerous water-

colours, as well as designs for engravings and lithographs,

reveal an artist of considerable power whose ideal was the

antique, but who was also fascinated by the works of

Michelangelo. Though a German by birth, his spirit was

unlike that of Overbeck or Fiihrich, whose art was reminis-

cent of the old masters of their own country. He seemed

to hark back to the land of his fathers and endeavour to

revive the traditions of the Italian Renaissance. Subtle in

thought and powerfully conceived, his compositions are

usually mythological, but full of matter, energetic and fiery

in execution, and marked almost invariably by daring effects

of foreshortening. Impeded by straitened means, the artist

seems frequently to have drawn from imagination rather

than from life, and much of his anatomy of muscle is in

consequence conventional and false. But none the less

Genelli merits his reputation as a bold and imaginative

artist, and his name deserves to be remembered beyond the

narrow limits of the early schools of Munich and Weimar.
GENERATION", a term in general biology or physiology

synonymous with the Greek /JioyeVco-is and the German
Zt'ugunr/, may comprehend the whole history of the first

origin and continued reproduction of living bodies, whether
plants or animals ; but it is frequently restricted to the

sexual reproduction of animals. The subject, in its most
comprehensive aspect, would naturally be divided into the

following br.xnches, viz. :—(1) the first origin of life and
living beings, (2) non-sexual or agamic reproduction, and

(3) gamic ur sexual reproduction. The first two of these

topics have already been shortly treated of in the articles

Abiooenesis and Biology ; the third and more extensive

division, including (1) the formation and fecundation of

the ovum, and (2) the development of the embryo in

different animals, it has been deemed expedient to refer to

the heading Repkojjuction.

GENESIS. See Pe.ntateuch.

GENET {Genetta), a genus of carnivorous mammals
belonging to the Vivcrridai or family of civets. It contains

six suecies, all of which are found exclusively in Africa,

with the exception of the common genet (Genetta vulgaris),

which occurs also throughout the south of Europe and in

Palestine, where Tristram notes it as occurring on Mount
Caruicl. The fur of this spccios is of a dark grey colour,

thickly spotted with black, and having a dark streak along

the back, while the tail, which is nearly as long as the body,

is prettily ringed with black and white. The genet is

abundant in the south of France and in Spain, where it fre-

quents the banks of streams, and feeds on the smaller mam-
mals and on birds. In the vertically slit pupil of its eyes,

and in the complete retractility of its claws, it approximates,

iilnng with the other species, to the cats, and correspondingly

differs from the true civets, while the anal pouch which is

tio fully developed in the civet exists as a mere depression

in the present genus, and contains only a faint trace of the

highly characteristic odour of the former. In south-western

Europe and in Africa it is sought after for its soft and

^.

beautifully spotted fur, while in Constantinople it has been

tamed and kept like a cat for destroying mice and other

vermin.

GENEVA (in French Geneve, in German Gen/, in classi-

cal Latin Geneva, and in Low Latin, by metathesis, Gehenna

or Gevenna), a city and canton of Switzerland,—the can-

ton being, with one exception, the smallest, and the city,

without exception, the largest within the limits of the

confederation.

The canton of Geneva has an area of 279 •4 Square kilo- Cautcu

metres, or 107'8 square miles, considerably less than that of

Rutland, the smallest of the English counties, and this

includes 11 J square miles of water-surface belonging to the

lake. The greater part of its frontier is conterminous with

France, the department of Kaute-Savoie lying to the south,

and that of Ain to the west and north ; while it is con-

nected with the Swiss canton of Vaud (Waadt) along a line

of not more than 3J miles. The area belongs to the basin

of the Rhone, which flows for about 4 miles through the

canton, and then for nearly 2 miles forms the boundary
towards France. With the exception of the Arve, the

Rhone tributaries are mere mountain streams, of which
the largest is the London in the extreme west. Market
gardens, orchards, and vineyards occupy a large pro-

portion of the soil, whose apparent fertility, however, is

due not so much to its natural qualities as to the noble

industry of the cultivators. Besides building materials such

as sandstone, slate, &<:., the only mineral to be found
within the canton is bituminous shale, the products of

which can be used for petroleum and asphalte (see Lis

Giscments bituminenx du canton de Geneve, Paris, 1877).

While Geneva is, as has been stated, almost the smallest of

the Swiss cantons, the size of the city makes the density of

its population far greater than that of any other. In 1870
it had, inclusive of strangers, 93,239 inhabitants, or 871 to

the square mile; and this had increased by 1876 to 99,352
inhabitants, or 921 to the square mile. At the earlier date,

43,639 were Protestants and 47,868 Roman Catholics,— the

remaining fraction comprising 9G1 .lews, and 771 of various

Christian sects. The prevailing language is French; but
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the German element, represented in 1870 by 978 house-

holds, is on the increase.

Oil-. The city of Geneva is situated at the south-western

extremity of the beautiful lake of the same name, whence

the noble current of the Rhone flows westward under

the five bridges by which the two halves of the town com-

municate with each other. To the south lies the valley of

the Arve, which unites with that of the Rhone a little dis-

tance further down ; and behind the Arve the grey and

barren rocks of the Le ser Saleve rise like a wall, which in

turn is overtopped by the distant and ethereal snows of

Mont Blanc. To the north-west the eye takes in the long

line of the Jura, with a pleasant stretch of country between

it and the lake. The actual site of the town, apart from

I

the river and thelaEe, is not so picttitesque as that ot mmujr,

pther places in Switzerland. Though the central platemi,

crowned as it is by the cathedral, gives a certain relief to

the general view from the water, a large proportion of the

iown is built on the alluvial flats along the river. But
what Geneva lacks in picturesqueness it now makes up in an

appearanceofprosperity and comfort,—presenting fineqaays,

well-ordered pleasure grounds, good streets, and substantial

houses, and, in the number and extent of its modern suburbsj

giving evidence that its prosperity is not a thing of the past.

Since the demolition of the fortifications in 1848, it haa

pushed eastward to Eaux Vives, and westward into Plaiui

palais, and an almost continuous succession of houses links

it on the south with the vLlage of Carouge beyond the Arve,

Plan of Geneva.

In the strict ssnse of the woras, Geneva is not a city of
great buildings. It possesses, indeed, a great many edifices,

both public and private, which may fitt ngly be described
as handso7no, elegant, or even beautiful, but it has almost

> nothing to which the memory reverts as to a masterpiece of
nrchitecturnl art. Being a favourite resnrt for wealthy
foreigners from many lands, it has been enriched with a
countless variety of hotels and villas, many of which are
palatial in their dimensions, their construction, and their
environment, and its principal institutions have, been in-
stalled in buildings not unworthy of a modern capital ; but
none of these things compensate for the absence of the
grander and more characteristic legacie's of the Middle Ages
»nd the Renaissance. The artistic blight of that Calvinism
»5shich_was too sterulj_enamoured with ,the„beautx°f•^"''

nes3 to be mindful of any other beauty has left indelible

effects on the central city of the creed ; though it is pro-

bable that all the blame does not lie at the door of Calvinism,

which certainly did not find in the Genevese a people whose
aesthetic faculties tad been too strongly developed in the

previous periods of their history. The cathedral itself is

a second-rate building ; and though, as Mr Preeman
remarks, " it is an excellent specimen of a small cathedral

whose style and plan are peculiarly its own, and which has

undergone only very few alterations," its main interest is

moral and historical, .According to a tradition, at least as

likely to be true as false, it occupies the. site of a temple

of Apollo ; .and the present building Is the third ,church

ot St Peter wluch has been erected on the spot. .'\« a

ioundationJlie_caihedral jisaid tadate from the. middle oi
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the lOtli century; but (even apart from documents still

extant whicli relato to tiie works) the transition from tlio

Uomauesque to the Gothic style is sufficient evidence thnt

it belongs architecturally to the 12tli and the 13th. The
most glaring alteration to which it has been subjected is the

substitution for the original facade (1749-1756) of a portico

with Corinthian pillars, copied after the Pantheon at Rome,
which, while effective and simple enough in itself, is alto-

gether out of keeping with the rest of the design. In its

general plan the church is a Latin cross, having a width of

about 65 feet and a length of 187. It is lighted by 80

windows,—those of the choir still preserving painted glass

of the 15th century, and some of the others being filled with

modern work in commemoration of the jubilee of 1835.

Of the internal decorations, the little that has been left

comprises portions of the carved stalls, and a few sepulchral

monuments—most of them removed from their original

sites—Agrippa d'Aubign^'a, Michel Roset's, Theodore de

Beza's, the duke and duchesa of Rohan's, &c. Among the

older secular buildings in Geneva are the Hotel de Ville,

the court-house, and the arsenal. The first, which is popu-

larly called the Maison de Ville, or Town House, is situated

to the west of St Peter's. It is first mentioned in 14-18,

but most of the structure dates from the 16th and 17th

centuries. There is nothing remarkable, except their

plainness, about the several halls or chambers—the hall of

the lost footsteps, the chamber of the great council, ttc.

The Salle dcs Festins is now known as the Alabama
Chamber, in memory of the arbitration decided within its

walls in 1872. To the historian the building is interesting,

not only for its associations, but for the magnificent scries

of archives which il contains. It was in front of the

house that the works of Rousseau were publicly burned iu

1762. (See Nouv. Descr. du IlOiel de Ville, 1877.) The
court-house was formerly a hospital, and has been appro-

priated to. its present purpose only since 1858. As a

building it dates from 1709, and is a good specimen of the

Mansard style in vogue at the time. Among the structures

of modern date. the most noteworthy are the academic or

university buildings, the Ath6nue, the Rath museum, the

conservatorium, the electoral palace, the new theatre, the

hall of the reformation, and the Russian church. The first

stone of the academic buildings was laid in 1868. They
consist of three blocks forming three sides of a square, and
occupy an excellent position near the botanic gardens in the

Proinpuade of the Ristions. The AthtSn^e, a highly oroa-

mental building, was founded for the accommodation of the

old society of the arts by the wealthy Genevese, J. G.

Eynard (1775-18G3), well known for his generous devotion

to the cause of Greek independence. It was in 1824 and
1826 that, in accordance with his wishes, the sisters of the

deceased Simon Rath (1766-1819), a general in the Russian

service, devoted a large part of their fortune to the erection

of the mviseum which preserves the name of the family.

The building is in the Greek style, with a Corinthian portico

and a flight of steps, and it contains a collection of copies

of the c:irdinal masterpieces of ancient art and valuable

works of the raoJurn Swiss school. The conservatorium,

whose foundation was due to Bartholony, a Genevese

financier, owes its reputation as a musical school to Bovy
Lysberg (1821-1873). The Fol museum, famous for its

Greek and Etruscan vases, occupies the old Acttdemy

buildings in the Grand' Rue.

rioravoient Among the largftr benevolent institiitions'are the civic hospital,

iiisUtu- with an endowment of 3^ million franca, a lunatic nsylum, a draf

iiotn, and dumb institute, and an orphanage ; and upwards of 200 dis-

tinct societies for pbihmthropic purposes arc at work in the state.

Eajcatli-n. From a compatatively early date the Genevese have given consi-

(Jorable attention to education. In H29 Francois Versonnex endowed
and restored the " great school," which continued to flourisli till the

HeformatioD, aad was atteudcd by numerous foreign pupils. An

academy and college wore cstablislied by Calvin and Bcza in 1558, an4
soon became famous. Since 1875 the academy has ranked as a
uiiiveraity, having five faculties,—a scientific, a literary, a legal, a
thcolngiral, nud a medical. Though mcdiral teaching was long
practised in Geneva by its more eminent pliysicians, according as

circumstances suggested, tliere was no regular provision for this

department till 1874, when a stalT of 13 professors and 10 privat*

docents was instituted. An anatomical theatre has been erected by
the cantonal hospital, and a maternity hospital b.ti6. a. policlinique or
dispensary are supported by the property of the suppressed religious

corj)orations. In the winter session of 1876-7 the university had
142 regularly enrolled students and 182 unattached auditors ; and
in the summer session the students numbered 155 and the auditors

147. Of the 297 regular students, no fewer tlian 126 were foreigners,

and only 106 were Genevese proper, while among the auditors tho
proportion of foreigners was still greater, or 187 as compared witli 05.

The canton of Geneva has no normal school, but there aic two
colleges (one in the town and one at Carougc), a gymnasium, and a

high school for girls, and in those institutions the trnining of teachers
I

is an object of attention. The Genevese college had ] 134 pupils in

1876-7,— 309 being foreigners, and of these 139 French. In all

the primary schools, with tlio exception of those of Carougc,
Plainpalais, and Kaux Vives, the mixed system is in vogue.

Nearly all the communes, from Lancy in 1848 to I'lainjmlais in

1877, have been luovidcd with educational libraries, the total

number of the books in 1867 being upwards of 20,000. The
**pubtic library," formerly located in tho liuo Ardaine and now in

the university bnildings, is an admirable institution, thoroughly
deserving the title of public, as its books, without any necdli-ss

formality, are at the service of oven the casual reader. Tlic first

nucleus of the collection, which now numbers about 75,000 volunas,
was Bonivard's beijuest in 15G8.

As early as tho 14th century, Geneva was the scat of a flourishin;; riidus'.iit

silk trade, and its woollen fabrics were largely exported. Fourtinui.

a year the streets of tho town were filled ^\itll the tralhc of its fairs

which were visited by the merchants of Venice, Florence, and Genoa^
of France and German Switzerland. In the 16th century hats^,

ribbons, velvets, woollens, and gold and silver iilnte, were among the
principal products of Genevese industry; the guild of armourers Of
Aca(i7uicrs was a powerful corporation; and watchmaking was alrca'ly

carried to a high degree of perfection, under the inllucncc of Clinrlciv

Cusin, who had settled in the town in 1587. By 1685 there were 100
master watchmakers with 300 workmen, and 80 master jewellers with

200 workmen. In the 17th century the silk trade made great pro-

gress, and towards its close calico-printing was introduced by tlio

Fazy family. During the 18th century tlie number of wealtJiy im.

migrants from Italy gave an impetus to the various architectural

industries, but at the same time thepolitical troubles tended to scatter

the industrial population. Voltaire introduced a number of Gene-

vese watchmakers to Ferncy ; the French sought to make Vcrsoix

a manufacturing centre ; and tlie Government of Savoy established

a royal watcli factory at Carouge. Since the restoration of Genevese

independence in 1813 the principal industries of the city and
canton have steadily developed. According to the census of

1860, there were 515 master watchmakers and jewellers in tho can-

ton, and the number of workers in the tiade was 4876, of whom
4004 were men and 872 women. As early as 1827, about 240 per-

sons were employed in the manufacture of musical boxes, and this

number had by 1873 increased to at least 1080 of both scics, cap-

able of turning out 13,000 boxes iu a year. Among the minor in-

dustries are wood and ivory carving, the making of tools and
scicntifiG instruments, iron-smelting and engineering, and tho

manufacture of tobuceo, snda water, and various chemical stulFs.

Banking operations arc conducted on a large ecale, and printing and

publishing have long been of piimc importance to the city. Brint-

ing was introduced in 1478 by Stcinschabcn of Schweinfurth ; and
by 1563 there were 20 printing establisliments in the city. Robeit

Stephen, having fled from Baris, was received a citizen of Geneva

in 1556 ; but liis son Henry found that the attentions of the consis-

tory could be nearly as otfeusive and dangerous as those of the

Sorbonne, and the great printing establishment over which lie pre-

sided came to an untimely end. For details on tho contributions

made by Genevese inventors to the progress of the various arts, the

reader may refer to Elie-Frangois Wartmann's interesting brochure,

Js'otice historique sitr Ics inventions fails A GenH^e^ Geneva, 1873.

It would l>e hard to find a city of the same size as Geneva which DisUn-

could claim the honour of being the birthplace of a greater number cuisliou

of eminent men"; and still harder perhajis to find one that had ex- Gcntvcs

tended its hospitality to so many foreigners of distinction. In tlie

roll of its celebrities the first place is due to Jean Jacques Rousse;iu,

who, in spite of its treatment of him, retained considerable alfectiou

for ** ma republique." The liouse in which he A\as born oci.uj)ied

the site of No. 69 of the present Rue Rousseau. Though M. Marc
Monnier, himself a Genevese, has found materials for a volume on Lrs

pontes de Gcndve, such names as Mulhauser (1806-71), author of the

dramatic poems Sempach and Philibcrt Jintfu-licr, or I'etit Scnn
,

(1V92-1870), whoso Bhicttes cl Boutadcs (1846) has gone through

I
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a mnnbcr of ediiions, hivQ liardly moro L!;^a loc^l rpputaticn.

Rodolphe Toepffer, tho humoristic novelist, haa attained a wider

popularity, which may almost be called European, But the really

famous Gencvesc ;iie mostly men who have devoted thcmjielves to

the sciences, or to the more utilitarian forms of literature. Among
tho theologians are llestrezat, the opponent of the Jesuits ;

Diodati,

the ti'anslator of the Bible ; the Tronchins, the Tun'ettines (Fr.

and J. A.), Ed, Diodati, Felis NefT, Cresar Malan, and Gauasen.

Among tlio historical writers may be mentioned Baulacve, Mallet

(of Scandinavian celebrity), De Lolme, Grenus, Sismondi, Picot,

Cherbuliez, Sayous, Blavignac, and Galiffe ; and among the philo-

logists, Cramer, Leclerc, Casaubon, and Spanheim. To the medical

sciences belong the names of Jean de Carro, E?pine, and Charles de

la Rive ; and to the pliysical sciences Bonnet, Huber, De Luc, De
Saussure, De Candolle, and Pictet. Pradier,the6eulptorof the .statue

of Rousseau on the island in the Rhone, Chapponniere, llomung,
and Calame are the best known of the modern artists.

Popula- As far back as 1356 tho town of Geneva is said to have contained

tiOD, 5800 inhabitants, and this by 1404 had increased to 6490, exclusive

of the Boiirg de Four and St Gervais outside of tlie fortifications.

In 1545 the number is given as 12.600, but the plague and other

causes had reduced it to 11,000 by 1572. After tlie revocation of

the edict of Nantes it rose to 16,934 in 1698, no fewer than 3000

refugees having sought shelter within its walls. The 18th century

was marked by a steady increase: 18,500 in 1711, 24,712 in 17S2,

and 26,140 in 17S9. In 1850 the total wa^ 31,238, of whom 5717
n'ere from otlier parts of Switzerland, and 6513 from other parts of

the world. The census of 1870 gave 46,783, or including the

suburbs of Eaux Vives and Plainpalais, 61,486. The notev/orthy

fiu-t about this increase is that it is due solely to immigiation, for

the Genevese families are far fjom prolific, and iiidoed have an in-

dubitable tendency to die out (Galilfe, Gentve historiquc, 1869).

Ulutoi'y, \ccording to a well-known passage in Ccesar's Covimentarics, he
found Geneva the frontier town of the AUobrogcs, and when he
crossed the britlge which even then spanned tho river, he was no
longer in the territory of the Allobroges but in that of the Helve-

tians. How long the little oppidinn had been in existence before

that time it is-impossible even to conjecture : that the spot had in

far earlier days been occupied by a cluster of crannogs may be ac-

cepted as rather moi'c tlian a conjecture, though tlie extensive

formation of now laud within the historic period has completely

bmicd whatever artdioeologieal evidence might otherwise have been
available. There was a time clcar'fy when the site of the present

lower town was entirely submerged, and the waters of the lake and
river found tlieir sliorcs along tlie edge of the rocky plateau of t^e
upper town. The Allobroges were, it would appear, a Celtic people,

and the name Geneva, nccordiug to the favourite etymology of modciu
investigators, has its explanation in the words gen and cv, tho

"issue "of the "waters." For several centuries of the Christian era

tho liistory of Geneva remains a blank, but remains of substructions,

aqueducts, canals, inscriptions, statues, pottery, bronzes, arms,

coins, &c, show that during the Roman period tho town must have
been a large and flourishing place, extending, if M. Galiffo is

right, over the plateau of the Tranchees. Christianity must have
b.'en early introduced, tho traditional apostles being Dionysius and
Puracodus. In 466 the Celtic town passed under the dominion of

tlie German Burgundians, and in 534 it was incorporated with the
kingdom of the Franks. To Charles the Fat it was indebted for the

right, sanctioned by Pope John VIII., of electing its bishops from
among its own clergy. Optandus, the bishop whose election led to

the decision of this point, was a supporter of Kodolph I., founder of

Transjuran Burgundy; and it was at Geneva that Conrad tho Salic

ciiused himself to be crowned king of Burgundy in 1033. This
accession of Conrad proved in several ways ot moment to the town

;

for to him was due the first aggrandizement of the house of Savoy,
and from him was derived the temporal sovereicinty of its bishops.
Tho counts of Genevois—a district to the south of the Genevan
territory, now included in the French department of Haute Savoie

—

were partly reconciled to the loss ^ " tho authority they had previ-
ously had over the city when in xO70 they saw Guy of Faucigny
Genevois, a member of their own family, elected to the episcopal see.

The next bishop, however, Hubert or Humbert of Granimont, laid
claim to all tlie rights and possessions alienated by Guy; and at
length, in 1124, by the ''Accord of Seyssel," the count of Genevois
recognized tho bishop as liis superior under the emperor. Bishop
Ardutius (1135-1185) had again to oppose the encroachments of the
counts; but the emperor Barbarossa, to whom he appealed at the
diet of Spires {1153), not only upheld his claims, but made him
prince of the empire. As the bishops could not always attend
m person to the civil concerns of his jurisdiction, a vidom or
vidonine {vice dmninus) was appointed, who had to judge according
to the customs and usages of the city, and in difficult matters
was assisted by the advice of three or four citizens, two canons of

^

Geneva, and two nobles of the church. Duiing the bishopric of
Rooert of G^ievois (1277- 1 2881, the Genevese sought protection from
the encroachments of his family at the hands of the count of Savoy,
lAinadcua V.; and on Robert's death a contest for posBcssion of the

city took place between the const and tho new bisliop, Villiem of
Conflans (1288-1294). In the resulting anarchy the citiaens learned
to act for themselves, and in 1289 and 1291 we find the bishop com-
plaining of certain procurators, syndics, or agents of the city who
had acted as chief magistrates in peace and war. In 1293, however,
the syndicate was (for the time) abolished. Between the coant of
Genevois, who held the castle at Bourg de Four, at the corner of
the city, and tho count of Savoy, who by the peace of Asti in 1290
had secured the ofBce of vidomne, and now held the castle of the
Island, both citizens and bishop were hard bestead. In 1320 the
castle of Bourg de Four was demolished by Edward and Aymon, sons
of the count of Savoy, "When the emperor Charles IV. visited
Geneva on his way to Avignon (1365), Amadeus V., the "Green
Count," obtained the rank of imperial vicar over the old kingdom
of Burgundy and over the city of Geneva; but Villiani of Mar-
cossay, who was bishop from i366 to 1377, persuaded the emperor
to abolish the vicariate by a bull at Frankfort (1366), and by a
second bull at Prague (lo67) to cancel all rights granted to the
counts of Savoy over Geneva and its territory; and in 1371 Pope
Gregory XI. caused the count to withdraw from the city his castellan

and judges. The year 1387 is a memorable ore in Genevese
history, as the date of the publication by Bishop Adhemar Fabri
(1385-1388) of the franchises which served for centuries as the
Magna C'harta of the city.^ By tho purchase of the countship
of Genevois, Amadeus VIII. became possessor of all the countiy
round the city ; and although he accepted investiture froiu the
bishop and took the oath of fealty, his ambition was simply biding
its time. On the visit of Sigismund in 1455, he was raised to
be duke of Savoy; and when Pope Martin V. ehortly afterwards
passed through the district, he souglit to obtain complete jurisdiction

over the city. Jean de Pierrescise, however, ajjpointed bishop at the
suggestion of the duke, who hoped to find in him an easy tool, was
no sooner occupant of the see than he appealed to the people,
obtained their vote against the alienation of the temporal rights of

his predecessors, and swore in return for their support to maintain
their liberties. In 1420 a bull of the emperor Sigismund formally
declared that the city held directly of the empire. But by a strange
turn of events, the indefatigable Amadeus did ultimately become
master of Geneva,—not, indeed, by way of conquest or through the
degradation of its bishopric, but by himself succeeding to the
bisliop's see. During the gi-eatcr part of his pontificate as Felix

V. he resided in Geneva ; and on his resignation the council
allowed him the administration of the bishoprics of Geneva and
Lausanne. In the latter part of the 15th century, amid the dis-

sensions of the house of Savoy, two facts deserve special notice for

their effect on Geneva* The duke Louis, irritated against the Gene-
vese because they had admitted his rebellious son Philip of Bresgc

within their walls, caused the king of France, his son-in-law, to es-

tablish a fair at Lyons, which withdrew the greater part of its traffic

from the city of Lake Leman; and Bishop John Louis forming an
alliance with Charles the Bold, the Swiss (for Geneva was still the

la' ; town of the Allobroges) inflicted a ransom of 20,000 ''Towns.

The beginning of the 16th century brought the long cjntest be-

tween Savoy and Geneva to a climax and a close. Into the struggle,

interesting as it is, between the Mamelukes (Mamelus) or ducal
party and the Eidgnots (Eidgenossen)or patriots, it is impossible to

enter. The great heroes of the city are Philibert BertUelier, Pierre

Levrier, Fran9ois of Bonivard, the prior of St Victor, and Besan9on
Hugues. To their patriotic devotion it owed its ultimate liberty, and
the alliances with Freiburg and Bern, which, first formed in 151 9 and
1526, were solemnly renewed in 15S1. Meanwhile the Reformation
was advancing in Switzerland. In 1532 Farel entered the city, and
in 1535 the reformed doctrine was officially recognized as the religion

of the state. In October 1536 a new actor appeared on the scene—
John Calvin, then about 25 years of age. By force of intellect and
strength of vail ho soon made himself the leader of the Protestant

party, and proceeded to work out his ideal of government and
society. While it rendered homage to many of the noblest elements

of human nature, to purity, to honesty, to industry, to benevolence,

th"^ ideal had grievous defects ; it forgot especially that all healthy

moral action must be spontaneous, and that in regard to deeds as

well as men it is a dangerous thing to confound the innocent with

tho guilty. The moral dictates of the sternest conscience of the

community were to be the binding laws of every citizen. Religious

observances were no longer to be the outcome of individual piety,

but part of the inevitable routine of daily life. The church becuno
the state; breach of ecclesiastical discipline was crime; innovation

in dogma was treason. The Genevese as a people appear to have been
naturally religious: in the old pre-Reformation times they had been
distinguished for their liberality and kindness to the clergy, their

appreciation of a good preacher, the abundance of their contributions

for masses and ^^rayers. Under the guidance of Calvin, this religi-

osity took a new and sterner cast. But a certain part of the citizens

were not so willing to relinquish their liberty, and, under the name

• Thin documeTit. consistlnc of 79 poiragrapliB, waa translated Into French, and
publialictl b;- Uontj'on, 8\-o, U07,
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of Libertius or Libci'y mon, tlioy contended onrnostly ngainat tlio

establishment of tho new regime. In 1538 thev were so powoiful

that the four syndics were chosen from their ranks ; and they hnd
the satisfaction of seeing Calvin and F^rel, on 23d April, cxpuUrd
from the city by order of the little council, confirmed by tho council

of the two hundred and the council-general. But the Liberlins did

not know how to rule ; anarchy and licence got possesF:ion of tlie city
;

the Catholic party recovered ground, Calvin was recalled, and, re-

turning on 3d September 1541, at once re-established his sysceni in

all its vigour. The Libertin party again revolted ; sixty of their num-
ber were condemned to d eath, and four who failed to make their escape

wore beheaded. lu 1647 Jacques Gruet was executed as an uttercr

of threats against the dictator and a possessor of impious books

;

and in 1553 Michel Servctus was burned alive. To the historian of

Geneva it is of comparatively little importance whether or not tho

main guilt of this too famous crime fell directly and solely on
Calvin himself; it is condemnation enough that such a deed was
possible within the walls of a city where his fiat and his veto were
equally supreme. And on tho other hand, it must never be forgotten

tliat the very reason why the faggot fire in which Servetus perished

has become such a beacon to after times, while the smouldering
embers round a Dolet or a Vaniiii are only now and then stirred to a

fitful glare, is that Calviu had made Geneva a city set upon a hill,

and that the lurid smoke and flame showed doubly dark against tlio

clear light of his wonderful intellect and his noble life. In some re-

spects Geneva was never greater than under his dictatorship. It was
at onca the moral capital of the half of Christendom and the great

frontier fortress against the invasions of Rome. Like every fortress

city, it had to pay the penalty of its position, and the penalty was i

none the loss because its garrison fouglit with spiritual weapons, and
its martial law interfered with the liberties of the mind. In 1564,

after twenty-three yf^ars of such labours as few men could rival,

Calvin died, and his body was laid in the cemetery of Flainpalais;

but his spirit continued to live in the constitution he had founded.

The milder character of his successor, Theodore Beza, allowed free

scope to the other members of the Government, and the democratic
element obtained greater prominence. About 1564 Geneva appeared

for a time in danger from its Catholic neighbours, and especially from
the duke of Savoy; but though this prince recovered possession of

the Chablais, the Gonevois, ;ind the country of Gex, and appointed

Francis of Sales titular bishop of Geneva, no direct attempt was
made against the independence of the city. Tho year 1568 is of note

for a revision of the constitution, drawn up by Germain Colladon,

which, while retaining in the main the Calvinistic framework, practi-

cally placed political power in the hands of a few principal families.

The administration nominally consisted of the syndicate and four

councils—the council of the twenty-five, the council of the sixty,

the council of the two hundred, and the council general ; but tho

council of the tweniy-five, usually called the "little" or "narrow
council," managed in the long run to arrogate the direction of all

public affairs. During the 16th century, both before and after the

Colladon revision, the variety of affairs which were considered

under its jurisdiction is sufficiently amusing. It was at once the
foreign office of the republic and the high court and the police

court combined ; and it accordingly passed, as matter of course,

from the consideration of matters of state, in which thu potentates
of Europe were parties, to the squabbles of market women, the use

of bad eggs in cakes, or the length of a minister's sermon.* Its

private deliberations were kept strictly secret: in 1491 the
betrayer of any of its transactions was judged "infamous," and
in 1530 it was added that his tongue should be pierced. Torture
was still retained as a legal instrument of investigation, and tho
peTial enactments against heresy and witchcraft remained unre-
pealed. In 1579 the city was taken under tho protection of Bern
and Soleure, and in 15S4 it formed an alliance with Zurich ; but
these agreoments proved of little advantage, and in the conflicts

which were always being renewed with the duke of Savoy, Geneva was
left to her own resources, and the accidental assistance of Elizabeth

of England or Henry IV. of France.

At length, in 1602, Charles Emmanuel of Savoy determined to seize

the city by a coup de inaiji, and on the night of the 11th and 12th
December (O.S.) an army of 8000 men were despatched against it.

As no declaration of war had been made, the citizens were taken by
surprise ; and the enemy had fixed their' scaling ladders and were
already mounting the walls before tho alarm was given. But once
aroused, the Genevcao were not long in turning this success into

diatwmfiture and rout, and when morning broke the city was once

more safe, and a joyous crowd heard the voice of the aged Bczainthe
cathedral read out the grand old Psalm, " Now may Israel say, If

the. Lord had not been with us." Such is the faraons *' Escalade,"

the Bnunockbum of the Genevese, which has since been celebrated

with all possible forms of celebration.^ By tho treaty of St Julian in

the following year tho duke of Savoy granted the Gaievese freedom of

* Eco " Lc Petit Consoll " In Elrmne$ gtnevoises, Gcnevo, 1877.
" Sec II. Hiimmon, Lts Rcprdscnlalions graphi<juei ttc VEiCt^ode, QoDCVa, 18C0;

end tho drama of Mulhuusor, tlta national pout, 18Q6.

trade, restored tho lands of St Victor and St Peter, and promised to
build no fortress and assemble no troops within four leagues of the
city ; but the ambitious prince made one more attack before his
death in 16".iO. During tho rest of the 17lh century the history of
Geneva consists mainly of dissensions between different councils, and
between the governing bodies and the people ; but amid them all tlie

city advanced in prosperity, especially after the accession to its popu-
lation occasioned by the revocation of the edict of Kantes. The IStli

century brought the political contest to a head. In 1707 Fatio,

advocate and member of the two hundred, was appointed president

of a commission charged to formulate the grievances of the people.

In the document which he drew up he maintained the sovereignty

of tho people, the equality of all citizens, and the subordination of

the magistracy as mere executive functionaries; and at the same time
deman<led that the council-general should meet at least once a year,

and not only when the syndics chose. Tho councils appeared to

yield, but shortly afterwards, supported by confedeiates from the

oligarchical cities of Bern and Zurich, they crushed the popular
party, and caused Fatio to be shot. How sternly they were dis-

posed to resent interference was shown in 1731 by their sentence of

perpetual imprisoiiment passed on Michcli Du Crest for merely
giving exjircssiun to the pujmlar opposition to the new system o(

furtificalious cai'ricd out by the councils. The party of which Im
was so fur a spokesman—known as tho rcprcscntants—at length, in

3 734, gained a decided victory in tlic general council of 1734. By
tho edict of 1738, though the whole initiative in matters of legisla-

tion was left in tlie hands of the lesser councils, the actual passing

of laws and fixing of taxes were entrusted to the general council,

and thirty years later the ]>eopIc obtained the right of naming tho

half of the council of the two hundred. There was an important
class of the inhabitants, however, who wcro still excluded from
political rights—the so-called "natives" or descendants of the aliens

who had settled in the city ; and this class continued to make
known its discontent. At length, in 1782, Bern, Sardinia, and
France interfered in favour of the aristocratic party, and by the Act
of Pacification the most important reforms in a liberal sense were

again abolished. A few years later, and France was under a

different regime. The Kevolution at Paris was followed by a

revolution at Geneva. A new constitution, accepted by tho

National Assembly in 1794, declared the political equality of all the

Genevese ; but, by a curious inconsistency, the national committee
of finances divided them again into aristocrats, Ihe cngluis, and the

patriots, taxing the last class much less heavily than the others.

In Jlarch 1798 it was agreed that Geneva should become a part of

the French rejmblic, and on 13th June the French authorities

entered the city. By tho treaty of Paris its independence was
restored, and it became one of the cantons of the Swiss confedera-

tion. A new constitution declared all the citizens equal, and placed

the legislative power in the hands of a representative councih As
no one, however, could be an elector who paid less than 20 Swiss

livres, or about '23 shillings, of direct taxes, the democratic character

of the system was considerably modified. It was not till 1841 that

any great change was effected. In the early part of that year the

"Third of Marcli Society" was formed to watch over the interests

of the citizens, and in October the Government was forced by a

popular demonstration to summon a constituent assembly.

The legislative power for the canton was now placed in a grand

council, consisting of representatives elected in the ratio of 1 to

every 333 inhabitants ; and the executive power in a council of state

consisting of 13 members chosen by and from the grand council.

At tho same time the city received a communal council of 81 mem-
bers, and an administrative council of at most 11 members. But
the new constitutlnn was not allowed to work long. The radical

party had been gathering strength, especially in St Gervais, and in

1846 the Government, finding that the attempt to suppress its

opponents by force of arras was of doubtf'ul result, gave in its re-

signation. A provisional Government, under the leadership of the

democrat James Fazy, drew up a constitution, which was accepted

by the people on 24th May 1847. The franchise was bestowed even

on the pauper class of proletaires, and tho election of the council of

state was entrusted to the council general or collective assembly of

citizens. The old Protestant church of Geneva was abolished, and a

new and almost creedless churLh established, the goveniment of

which was vested in a consistory elected by the universal suffrage of

Protestants in the canton. For nearly fifteen years the radical party

continued in power ; and under its hands the physical condition of

Geneva was rapidly transformed, and, for good or evil, the city waa

brought as much as possible into the general current of European

progress. *'0n voudrait faire deGenfevo," sighed the conservative De
le Kive, "la plus petite des grandes villes, ct pour nioi je pref&ro

qa'elle reste la plus grande des pctilos villes." Unfortunately for its

permanence the radical Governmunt was lavish in its expenditure,

and tho finances of the canton and city got into a dangerous condi-

tion. In November 1861 Fazy was not returned to the council of

state ; in 1862 tho conservative party obtained a majority in tho great

council ; and in 1863, though all tlic other radical candidates fur the

council of state were carried, Fazy himself was rejcctod. The attempt



GENEVA 153

to invalidate the election 6f his opponent Chcneviere led to a conflict

between the parties, in which some blood was shed ; and the city

w;as consequently occupied by federal forces, and the matter sub-

mitted to the federal cormcil. As the decree was in favour of

Cheneviere, Fazy retired from public life. The "independents," as

the opponents of the radicals are called, came into power in 1865, and

for a number of years they fully maintained their position, in spite

of the difficulties thrown in their way by the Ultramontane party.

Their principal antagonist was Mermillod, the vicar of the bishop

of Freiburg, wno was declared bishop of Geneva by the pope,

and insisted on exercising his episcopal functions without regard to

the Government. In February 1873 Mermillod was banished by the

federal council of Switzerland, and in the same year the grand coun-

cil of Geneva deprived all Roman Catholic priests who refused to

take the oath of allegiance to the state. Fazy's bill for the sepa-

ration of church and state was rejected in June 1876 ; religious cor-

porations were abolished on 23d August, and, on the 26th of the

same month, all public ecclesiastical services outside of the churches

were forbidden. The sathedral of Geneva was handed over to the

Old Catholics. On the 6th of November 1878 Fazy died, and two

days after the "conservative-democrat " party gained a victory in

the elections for the great council. Tlie expelled cures were now
allowed to return, ai.d in December the council accepted the prin-

cijde of the separation of church and state.

Besides the older works of Spon. Biirancer, Picot, Ac, and the Me'moires et

"doctimenls de la toe, genfvoise d'hist. et d'arcfteol., see Scnebier, Uist. hit, de

'Gtnive (17fi6); J. A. Galiffe, ifaleriaux pcntr Vhist. de Ofnere (1S29-30), and
Polices geninlogiquei (3 vols , 1819-C6); Uigaud, lie'iseigiiemctits rel. a la culUire

des beaux-ayls a Genice (184D, new ed. 1876) ; Arclunard, Geneve ecclet. ou Livre

dei syeclables pasteurs <1861), and Les edifices religieiiz dc I'ancientie Oenivt

(18C9) ; J. B. G. Galiffe, Geneve hist, et arclient. (1869) ; Blavignac, Armorial gette-

vols (18(9). and Eludes sur Geneve (1872-74); Thoarel, fiist. de Geneve (1833);

Pictet de Sei py, Geneve, origine, Ac. (1843-47), and Ginive ressusctt^e (lbG9);

Cheibulie;:, Gej'ieve^ Sfs institutions, Ac. (1868); Itnget, Hist, dupeuple de Gcnere

(1876); Thorens, Abrege de Vhist. de Geneve C1S78); Albert de Montet, Dictbiogr,

drs Genevots et des faudois (1878). (H. A. TV.)

GENEVA, The Lake of (tlie Latin Lams Lemanus or

Lake Leman, also known in tho Middle Ages as Lac
liosannete or Lake of Lausanne, and as Jler du Rhone or

Sea of the Rhone), is the largest of tlie Swiss lakes,

having an area of 578 sq. kil. or 223 sq. miles. Its

general form is that of a crescent, the northern shore

being almost the arc of a circle, with a radius of 21i miles.

The eastern end of the crescent is broad »nd rounded,

while the western tapers towards Geneva. Its maximum
breadth, between Merges and Amphion, is Si miles. It is

divided into two portions, the Great and Little Lake, by
the strait of Promonthoux, which is not mucli more than

2 miles across. The Great Lake is 39 miles long, with a

mean breadth of 6 miles, and the Little or Western Lake
is 14 miles long, with a mean breadth of rather more than

2 miles. ; The bottom of the larger basin forms a wide
valley, which gradually deepens from 200 to 325 feet at

the foot of the slopes to a maximum of 1095 feet, %viuch it

attains between Ouchy and Evian. The mean level of the

surface of the laka is 1230 feet above the level of the sea.

According to the eraborate soundings made in 1873 by
M. Gosset, engineer of the Federal Topographic Depart-

ment, the bottom is remarkably free from inequalities,

almost all traces of rocks, erratic blocks, or moraines,

having been covered over by a regular bed of extremely

fine argillo-calcareous mud, which can be moulded and
baked like potter's clay. Between the basin of the Great
Lake and that of the Little Lake there runs a ridge or bar
not very strongly marked, 200 feet from the surface. The
maximum depth of the lesser basin is only 71 metres or

233 feet. The bottom is apparently level, but it presents

numerous erratic blocks, and in one place rises to a con-

siderable eminence, known to the Genevese fishers as the

'Hants Monts.^ The unusual blueness of the waters of the

Leman has long been remarked. According to M. Forel,^

^ Further details on the conformation of the lake will be found in
De la Heche's letter to Professor Pictet, published in Bibliothique
Vnmersdk : Sciences et Arts, t. xii., 1817 ; in M. Gosset's Carte
Byttro^r. du Lac LSman, issued as part of the Topog. A tlas der Schweiz,
and described in Bibl. Un. {Sd. et Arts), t. lii., 1875, and in a i\'o(e

tur la Carte du Lac, by Ed. Pictet, in the same number.
* "Etudes sur les variations de la transparence des eaux du lac

limas," in Bibl. Un. (Sc. et Arts), 1877.

'

the./.transparency is very much greater in winter than

summer, the extreme limit of visibility of a white disk on
an average for the seven winter months from October to

April being 11 feet, and for the five summer months 21 '6.

This arises from the thermal stratification of the water

keeping in suspension a greater quantity of dust and
organic particles during summer. It is generally in

August that the level of the lake reaches its highest limit,

between i and 5 feet on an average above its lowest

limit, which is usually reached in !March. Besides this

seasonal change, due to differences of influx and removal

of water, several disturbances of level of a less obvious kind

have attracted the attention cf the Swiss physicists. Most
remarkable are the seiches, or " movements of steady

uninodal oscillation," in which the whole mass of water

in the lake rhythmically swings from shore to sbore.

According to M. Forel,^ there are both longitudinal and
transverse seiches. Their effect is most distinctly seen at

Geneva, where they sometimes raise the level of the water

from 4 to 5 feet. They are not improbably due to several

distinct causes, but the most efiicient would appear to be

a difference of barometric pressure in different parts of the

Lake of Genefe'a.

lake. In the eastern portion of the lake there is an

irregular but violent current during, spring and autumn,

called Lardeyre or La Diere, which is supposed to be due

to subterranean affluents. The principal winds are the

Bise from the north-east, the stormy Bornaud that rushes

from the ravines of Savoy, and the dry south wind, known

as the Sechard. Less use is made of the lake as a means

of communication since the opening of the railway along;

the Swiss shore, but the lateen saUs of the minor craft

still brighten the landscipe, and an excellent steam service

is maintained by a company formed in 1 873. The first

steamboat, the "William TelV was introduced on the lake'

in 1823; and the first saloon steamboat, thei,'Mont Blanc,"

dates only from 1876.

The Lake of Geneva is not so rich'^ih fisEas manycifj

the smaller lakes of Switzerland.* Comparatively small

success has attended the attempts of Professor Chavannes

of Lausanne to introduce the salmon, which, like many

other fishes, finds the Perte du Rhone a barrier between

3 M. Forel's numerous studies on the subject will be found in the

Biiliothique Universale, and the Bulletin de ll soc. mud. (Lausanne).!

'* According to G. Lunel, whose Histoire naturelle des poissons du

bassin du Leman, (Geneva, 1874) has superseded the valuable memoir ofi

Professor Jurine in the Memoires de la Societie de physique, tome in.

(1825), there are 21 s-parAes-.—Perca /luviatitis, L.;Cottus gobio,li.i

Lola i-ulgaris, Cuv. ; Cyprinus carpio, L. ; Cyprinopsis auratus.'L. ;,

Tinea vuljaris, Cuv.; Oobio fluiiiatilis, Cuv.; Albumus luctdut^

Heckel ; Alb. bipunctalus, h. ; Scardinius erythrophthalmus, Bonap.;

Leuciscus rutilus, h. ; Squalius cephalus, Bonap. ;
Phoxinia tewwj

kg. ; Cobilis barbatula, Lin. ; Ccrregonv^ /era, Jurme ;
Coregmui

hiemalis, Jurine; Thymallus vulgaris, Nilsson ; Salma umila, _Ia;

Trulta variabilis, G.L.; Esox lucius.h. : AnguUlamilgaris,JlemaiSi



152 G E N — G E N
tlie sea and tlie liilce. Tlie " fera " {Coregonus ferci) ia

economically tlie most important species. In the mud at

the bottom of the lake there exists an interesting fauna, of

about -to species, mainly belonging to the lower orders.

Several of tlie species, as Gammarns coccus, are found 1000

feet below the surface, in the reign of perpetual darkness.

Two species of gastropoda of the genus Limnceus are

worths of special note as possessing developed lungs,

though they live at a depth of from 150 to 300
feet.i

See Eoilolpho Toy, Gcnive ci Us rives du Kman, 3J ed. (Geneva,

1375); Egli, Tascficnhuch Schv^itcrischcn statisiiks i^Zwrich, 187ri);

Herbst, iJcr Gcnfcr Sec und seine Umgchung (AVeimar, 1877).

GENEVA, a post village of Ontario county, New York,

U.S., is beautifully situated at the north end of Seneca Lake,

on the New York central railway and at the terminus of the

Ithaca branch railway, 52 miles E.S.E. of Rochester. One
of its chief features is the terraced gardens, which extend

from the principal street to the shore of the lake ; and there

are also two fine parks. Geneva is the seat of Hobart Free

College, which is under Episcopalian management, and has

9 professors and about DO students. It has also a graded

union school, attended by upwards of 1000 pupils. The
prosperity of the town depends chiefly on the nurseries in

the neighbourhood, which extend to nearly 10,000 acres,

and from which plants to the value of more than 1,000,000
dollars are shipped annually. There are also marble-works,

bcnching-works, and iron-works. A daily line of steamers

plies between Geneva and Watkins at the head of the lake.

The population in 1870 was 5521.

GENEVA CONVENTION, an agreement concluded at

an international conference which was held at Geneva in

1861, under the presidency of General Dufour the Swiss

plenipotentiary, for the purpose of ameliorating the condi-

tion of the sick and wounded in time of war. The credit

of originating this conference must be given to two citizens

cf Geneva, Diinant, a physician, who published a startling

account of what he had seen in two military hospitals on
the field of S^lferino, and his friend Jloynier, chairman of

the Geneva society of public utility, who took up the idea

of " neutralizing the sick waggons," formed associations

for its agitation, and at length pressed it upon the Govern-
ments of Europe, most of which sent representatives to

the conference, The convention was drawn up and
signed by them on the 22d August, and since then it has
received the adherence of every European power, and one
Asiatic (viz., Persia). The convention consists of ten
articles, of which the last two are formal.

The others provide (1) for the neutrality of anihulances and
military hospitals as long .is thi-y contain any sick ; (2) for that of
their staff; (3) that the neutiality of these persons shuU contiuuo
after occupation of their hospitals by the enemy, so that they may
stay or depart, as they choose

; (4) that if they depart, they'can
take only their private property with them, except in case of
ambulances, which they may remove entire

; (5) that a sick soldier

in a house shall bo counted a protection to it, and entitle its

occupant to exemption from the quartering of troops and from part
of the war requisitions

; (0) that wounded men shall, when cured,
lie sent lack to their own country on condition of not bearing arms
during, the rest of the war

; (7) that hospitals and ambulances shall
carry, in addition to tho fl.ag of their nation, a distinctive and
uniform flag bearing a red cross on a white ground, and that their
stalf shall wear an arm-badge of tho same coloura

; (8) that the
details shall be left to the commanders.

A second conference was hold at Geneva on the same
subject in 1808, and a suppleinentary convention drawn out,

which, though not formally signed, has been acquiesced in

by all the signatories of the original convention, except the
pope, and which, while still unratified, was adopted pro-
visionally by France and Germany in their war of 1870.
It consists partly of interpretations of tho former conven-

* For details see Forcl's couti-iUulioiis to the Bulloiin ds la soc. vaii-

iloisc rfi-j sc, iMl., t. xiii. ii".

tion, and partly of an application tf its principles to

maritime wars. Its main provisions are these :

—

That, when a person engaged in an ambulance or hospital

occupied by tho enemy desires to depart, the commander-in-chief
shall lix the time for his deiiarturc, and, whca he desires to remain,

that ho bo paid his full salary ; that account shall be taken in

exacting war requisitions not only of actual lodging of wounded
men but of any display of charity towards them ; that the rule

which permits cured soldiers to return home on condition of not

serving .igain shall not apply to oflicers, for their knowledge might
be u>eful ; that hospital ships, merchantmen with wounded ou
bo.ard, and boats picking up wounded and wrecked men, shall bo

neuti'al ; that they shall carry the red-cross flag and their men the

red-cross armlet ; that hospital ships belonging to Government shall

be painted white with a green strake, those of aid societies white
with a red strake ; that in naval wars any strong presumption that

the convention is being abused by one of the belligerents shall give

tlio other the right of suspending it towards that power till the

contrary is proved, and, if tho presumption becomes a certainty, of

suspending it to the end of the w.ar

GENEVIEVE, or Genovefa, St, patroness of Paris,

flourished during the latter half of the 5th century. She
was born about 425 at Nanterre near Paris, or according

to another tradition at Montriere ; her parents were called

Severus and Gerontia, but accounts differ widely as to their

social position. According to the legend, she was only in

her seventh year when she was induced by Bishop (after-

wards Saint) Germain d'Auxerre to dedicate herself to the

religious life. On the death of her parents she removed to

Paris, where she distinguished herself by the activity of her

benevolence, as well as by the austerity of her sanctity.

She is said to have been the recipient of supernatural re-

velations, and to have predicted the invasion of the Huns

;

.and when Attila with his army was threatening the city,

she gave courage to the panic-stricken inhabitants by au

assurance, justified by subsequent events, to the effect that

tho attack would come to nothing (451). In the year 460
she caused a church to be built over the tomb of St Denis,

where the abbey was afterwards raised by Dagobert

I. Her death occurred in 500, or according to another

account in 512, and her remains were ultimately laid in the

chapel bearing her name, which has now become merged in

tlie Pantheon or Eglise St Genevieve. Charpentier pub-

lished in 1C87 a life of the saint based upon the statements

of an anonymous author who is alleged to have written her

biography only eighteen years after her death. The legends,

miraculous and other, are also given in the BoUandist jlrfa

Sanctorum and in the great work of Tillemont. Her
festival is celebrated on the 3d of January.

The "Canonici of St Genevi&ve," or " Canonici of the congre-

gation of Prance,'' constitute a religious order dating from 1614, in

which year they were organized by Charles Faure, a reforming monk
belonging to the abbey of St Vincent at Senlis. They rapidly

came into considerable repute ; and for a considerable perioa the
chancellor of the Sorbonne was invefriably chosen from their order.

The *' daughters of St Genevieve" were constituted in 163{) at Paris,

at the instance of a pious nun of the name of Blosset, but since

tlieir union, in 1665, with the order " of the Holy Family," whoso
lady-foundress was called Miramion, they have been beet known as

Miramionos. They find tlieir chief employment in tending the
sick, and in tho education of girls.

GENGA, GiROLAMo {c. 1476-1551), a painter and archi-

tect, was born in Urbino towards 1476. At the age of ten

ho was apprenticed to the woollen trade, but showed so much
inclination for drawing that he was sent to study under an

obscure painter, and at thirteen under Luca Signorelli,

with whom he remained a considerable while, frequently

painting tho accessories of his pictures. He was afterwards

for three years with Pietro Perugino, in company witK

Raphael, and he developed a similar stylo of painting. He
next worked in Florence and Siena, along with Timoteo

della Vite ; and in tho latter city he painted various com-
positions for Pandolfo Petrucci, the leading local statesman

of the time. Returning to Urbino, he was employed by Buke
Guidobaldu iu tho dtcovatious uf his palace, and showed
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extraordinary aptituJo for tlieatrical adornments. Theuce

lie went to Rome ; and in the cliurcla of S. Caterina da

Siena, in that capital, is one of his most distinguished works,

Tlie Resurrection, remarkable both for design and for colour-

ing. He studied the Roman antiquities with zeal, and

measured a number of edifices ; this practice, combining

with his previous mastery of perspective, qualified him to

shine as an architect. Francesco Jluria, the reigning duke
of Urbino, recalled Genga, and commissioned him to

execute works in connexion with his marriage-festivities.

This prince being soon afterwards expelled by Pope Leo X,
Genga followed him to Mantua, whence he went for a

time to Pesaro. The duke of Urbino was eventually

restored to his dominions ; he took Genga with him, and

appointed him the ducal architect. As he neared the close

of his career, Genga retired to a house in the vicinity of the

city, continuing still to produce designs in pencil ; one, of

the Conversion of St Paul, was particularly admired. Here

he died on the 11th of July 1551. Genga was a sculptor

and musician as well as painter and architect ; and he

wrote various essays, as yet »npublislied, on the arts.

He was jovial, an excellent talker, and kindly to his

friends. His principal pupil was Francesco Menzocchi.

His own son Bartolommeo, (1518-1558), also a pupil,

became an architect of celebrity. In Genga's paintings

there is a great deal of freedom, and a certain peculiarity

of character consonant with his versatile, lively, and social

temperament. One of his leading works is in the church

of St Augustine iu Cesena,—a triptych in oil-colours, repre-

Beutiug the Annunciation, God the Father in Glory, and the

Madonna and Child. ,Among his architectural labours are

the church of the Baptist in Pesaro, one of the finest

edifices in that neighbourhood ; the bishop's palace at

Sinigaglia ; the facade of the cathedral of Mantua, ranking

high among the productions of the IGth century ; and a new
palace for the duke of Urbino, built on the Jlonte Imperiale.

He was also concerned in the fortifications of Pesaro.

GENGIS KHAN. See Jenghiz Khan.
GEXLIS, St^phanie-F^licite Duckest de Saint-

AuBiN, CojiTEssE DE (1746-1830), a voluminous French
writer, was born of a noble but impoverished Burgundian
family, at the Chateau de Champcery, near Autun, on the

25th of January 1746. When six years of age, she was
received as a canoneas into the noble chapter of Alix, near

Lyons, w;th the title of Madame la Comtesse de Lancy, taken

from the town of Bourbon-Lancy, of which her father was at

that time superior. Her entire education, however, wr,s con-

ducted at home under the eye of her mothor by an accom-

plished governess. In 1758 she removed along with her

mother to Paris, where her skill in music and her vivacious

wit speedily attracted attention and admiration. Her
marriage with the Comte de Genlis, a colonel of grenadiers,

who afterwards became marquis of Sillery, took place in

her sixteenth year, but was not suffered to interfere with

a rapidly developing taste for acquiring and imparting

knowledge. Some years later, through the influence of her

aunt, Madame de Montesson, who had been clandestinely

married to the duke of Orleans, she entered the Palais

Royal as lady-in-waiting to the duchess of Chartres (1770)

;

and, after having acted with great energy and zeal as gover-

ness to the daughters of the family, she was in 1781
appointed by the duke to the responsible office of " gouver-

neur " of his sons, a bold step which, though it led to the

resignation of all the tutors as well as to much social

ecaudal, can hardly in fairness be held to have seriously

prejudiced the intellectual interests at least of those com-

mitted to her charge. The better to carry out her theory

of education, she wrote several works for the use of her

royal pupils, tho best known of which are the Theatre

d'Education ^1779-80), a collection of short comedies for
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young people, and Zfs .4 K?ia?es(fc ?a Fer/u (1781). When
the Revolution of 1789 occurred, Madame de Genlis showed
herself not unfavourable to the movement, and is said to

have had considerable influence on the conduct of the duke
of Orleans ; but the fall of the Girondins in 1793 compelled
her to take refuge in Switzerland along with her pupil
Mademoiselle d'Orleans. It was in this year that her
husband, the marquis of Sillery, from whom she had
been separated since 1782, perished on the scaffold. An
"adopted" daughter, Pamela Berkley or Simms, had
been married to Lord Edward Fitzgerald in the preceding
December (see Sir Bernard Burke's Rise of Great Families,

1872). In 1794 Madame de Genlis fixed her resi-

dence at Berlin, but having been expelled by the orders

of King Frederick William, she afterwards settled in

Hamburg, where she supported herself for some years
by writing and painting. After the revolution of 18th
Brumaire (1799) she was permitted to return to France,
and was received with favour by Napoleon, who gave
her apartments at the arsenal, and afterwards assigned her
a pension of 6000 francs. During this period she wrote
largely, and produced what is generally considered to be
her best romance, entitled Mademoiselle de Clermont. At
the restoration she succeeded in adjusting herself once more
to the new state of things, and continued to write with
all her former diligence. Her later years were occupied

largely with literary quarrels, notably with that which arose

out of the publication of the Diners du Baron d'llolhach,

a volume iu which she set forth with a good deal of sarcastic

cleverness the intolerance, the fanaticism, and the eccen-

tricities of the " philosophes " of the 18th century.

Madame de Genlis before her- death, which occurred on the

31st of December 1830, had the satisfaction of seeing her
former pupil, Louis Philippe, seated on the throne of France-

The Dumerous work.3 of lladame de Geulis (wliich considerably
exceed eighty), comprising prose . and poetical compositions on a
vast variety of subjects and of variolic degrees of merit, owed mucli
of tJieir success to adventitious causes which have long ceased to

operate, and they are now but little read. The swiftness with
which they were written, their very multiplicity, and their diffuse-

ness, all forbid us to look in them for thought of perennial value or
literary art of any high order. They are useful, however (especially

the voluminous Mimoires), as furnishing material for history ; and
she herself can hardly pass altogether unnoticed in the crowd wliich

thronged the stage of public life in tho confused and busy time of

the French Revolution. Most of her writings were translated into

English almost as soon as they were published.

GENNADIUS. Georgius Scholari or Scholarius, better

known as Gennadius, a learned Greek and for some time

patriarch of Constantinople, obtains a place in history

through the important part played by him in the contest

between Platonism and Aristotelianism which marks the

transition from mediaeval to modern thought. Extremely

little is known of his life, and so contradictory are some, of

tho accounts bearing on detached facts in it that it has

often been supposed there were two writers of the same

name living at the same period. The researches of

Renaudot seem, however, to render it approximately certain

that all the historical notices we possess relate to one

Scholarius, and that the apparent inconsistency in the

accounts is due largely to a real change in that writer's

views. Scholarius first appears in history as assisting at

the great council held in 1 438 at Ferrara and Florence with

the object of bringing about a union between the Greek and

Latin Churches (see Eugenius IV., Bessakion). At the

same council was present the celebrated Platonist, George

Gemistus Pletho, the most powerful opponent of the then

dominant Aristotelianism, and consequently the special

object of reprobation to Gennadius. In church matters,^ as

in philosophy, the two were opposed,—Pletho maintaining

strongly the principles of the Greek Church, and being

unwilling to accept union throach compromise, Gennadius,
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more politic and cautioua, pressing tlie necessity for uuion,

and instrumental in drawing up a form which from its

vagueness ajid ambiguity might be accepted by both parties.

It would seem that at Florence Pletho published the

work on the difference between Aristotle and Plato (see

Gemistus) which afterwards called forth a reply from

Gennadius. Of this reply only the fragments quoted by
Pletho in his counter-argument {Contra Gennadium) have

been preserved. They show that Gennadius, though Aris-

totelian throughout, had an accurate knowledge of Aristotle,

and was more moderate than some of his contemporaries,

e.g., George of Trebizond. The next appearance of

Gennadius is in 1453. After the capture of Constantinople

by the Turks, JIahomet, finding that the patriarchal chair

had been vacant for some time, resolved to elect some one

to the office. The choice fell on Scholarius, who is de-

scribed as a layman. While holding the episcopal office

Gennadius drew up, apparently for the use of Mahomet, a

symbol or confession of faith, which is very valuable as the

earliest expression of the principles of the Greek Church.

He also at this time had the pleasure of condemning to the

flames the great work of his old opponent Pletho, the

treatise on Laios (Nd/toi), of which considerable fragments

have come down to us. The character of this work was

accurately apprehended by Gennadius (see his Letter to the

Exarch Joseph, in Gass, as below), and his opposition to it

is intelligible. After a short period of office at Constanti-

nople Gennadius is .said to have resigned the episcopal

dignity and to have retired into a convent. , The date of

his death is unknown.
The fullest account of his writings is given in Ga&s {Gennadius

and Pletho^ 1844), the second P.irt of which contains Pletbo's

Contra Gcnnadiuin. See also F. Schultze, Gcsch. dcr Phil. d.

Renaissance,!., 1874. A list of the known writings of Gennadius
la given in Fabricius, Bihliothcca Gnrca., ed. Harless, vol. xi.

GENOA, in literary Italian Genova, in the local dialect

Zene, in Latin and German Genua, iu mediaeval Latin

Janua, and in French Genes, one of the most important

cities of Italy, is situated in what was formerly known as

Liguria, on the northern coast of the Mediterranean near the

fniddle of the Gulf of Genoa. The latitude of its lighthouse

is 4-t° 2-t' 16" N., and its longitude 8° 54' 15" E. By rail

Genoa is 115 English miles N.E. of Nice and 119 miles

N.W. of Leghorn. The city, as seen from the sea, is "built

nobly," and deserves the title it has acquired or assumed of

the Superb. Finding only a small space of level ground

along the shore, it has been obliged to climb the lower hills

of the Ligurian Alps, which afford many a coign of vantage

for the efifective display of its architectural magnificence.

The original nucleus of the city is that portion which lies

to the east of the port in the. neighbourhood of the old pier

(Molo Vccchio). In the 10th century it began to feel a

lack of room within the limits of its fortifications ; and
accordingly, in the middle of the l"2th century, it was found

necessary to extend the line of circumvallation. Even this

second circuit, however, was of smaU compass, and it was

not tiU 1320-.30 that a third line took iu the greater part

of the modern site of the city proper. This presented

about 3 miles of rampart towards the land side, and can

still be easily traced from point to point through the city,

though large portions, especially towards tho cast, have been

dismantled. The present line of circumvallation dates from

1026-1032, the period when tho independence of Genoa
was threatened by the dukes of Savoy. From the mouth
of the Bisagno in the east, and from the lighthouse point in

the west, it stretches inland over hill and dale to tlie great

fort of Speroue, i.e., tho S|iur, on the summits of Jtonte

Peiahlo at a height of 10.')0 feet,—the circuit being little

less than 12 miles, and nil the important points along tho

lino being defended by forts or batteries. Of course a largo

jJOl'tiou of the enclosed area is open country, dott-ed only

here and there with houses and gardens. There are eight

gates in all,—tho more important being Porta Pila and Porta

Komana towards the east, and the new Porta Lanterna or

Lighthouse Gate to the west.

The irregular relief of its site, and its long confinement

within the limit of fortifications which it had outgrown,

have both contributed to render Genoa a picturesque con-

fusion of narrow streets, lanes, and alleys, which it would
almost require the delicate diminutives of Italian to name,
varied with stairways climbing the steeper slopes, and
bridges spanning the deeper valleys. As there are large

portions of the town which are quite inaccessible to ordinary

carriages, and many even of the more important streets have

very little room for traffic, porters and chairs take to a cc^n-

siderable extent the place of cabs, and goods are largely

transported by means of mules. In the middle of the IGlh

century the Government gave commencement to a system
of more spacious thoroughfares than had previously been in

vogue by laying out the street which still bears the name
of Via Nuova ; in 1606 the Via Balbi, as it was ultimately

called from the palaces of the Balbi family, began to stretch

westward; and at length, about 177''S, a connexion between

these two streets was effected by the opening up of Via
Nuovissima. The line thus produced, extending as it

does from the Piazza Fontane Morose westward for about

a mile to the Piazza Verde is still the route most in favour

with the fashionable WQjld of Genoa. As early as the

middle of the 17th century the Via Giulia was driven

through the midst of the small streets between the ducal

palace and the Porta d'Arco ; but it was not till about 1825

that the Via Carlo Felice gave free route between the

palace and the Piazza Fontane Morose. The Via Lorenzo

and the long line of street which, under the names of Carlo

Alberto, S. Benedetto, and Milano, runs round the port to

its western extremity, also belong to this century. The
spacious Via Koma, running east from Via Carlo Felice to

meet the Via A.ssarotti, has been built since 1870; and tho

area of the Piazza Cavour was only about the same time

cleared of the old houses. The great public promenade of

Acquasola already mentioned was laid ont by the architect

Carlo Barabino between 1821 and 1837 ; and it has been

connected with the gardens of the Villetta di Negri, pur-

chased by the municipality about 1805.

Of the churches of Genoa, which number upwards ofCathednL

eighty, the principal is the cathedral of St Laurence (il

duomo di San Lorenzo). Tradition makes its first founda-

tion contemporary with St Laurence himself ; there is

distinct historic mention of a church on the site in the

latter jiurt of the 9th century; and a document of 987 im-

plies that it was even then the metropolitan church. Re-

constructed about the end of the 11th and beginning of

the 12th century, it was foniially consecrated by Pope

Gclasius IL, 18th October 1118; and since then it has

undergone a large number of extensive though partial

renovations. In the facade the lower part, with its three

elaborate doorways in the Gothico-JIoorish style, dates from

the 12th century; the upper part belongs to the 14th; and

the belfry which rises above the right-hand doorw.ay was

erected about 1520 by the doge, Ottaviano da Campo-

fragoso. To the 13th century is assigned the central

nave, which was, however, both lengthened and heightened

in tho 14th; and the cupola was erected after the

designs of the- architect Galeasso Alessi invited to

Genoa about 1550. Among t^e artists who have con-

tributed to tho internal decoration the most noteworthy

are Paniiano of Bergamo, who represented the Slaughter

of the Innocents and tho Martyrd.im of St Laurence in

the woodwork of the choir ; Lazzaro Tavaronc, who
painted the roof about 1022 ; G. B. Bianco, who furnished

tho bronze statue oi the Madonna of the city in 1C52;
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Gian Giacomo della Porta, the sculptor of the statues of

Mark and Luke iu the presb) terium ; and Giovanni Maria

Passalo and Giovanni Angelo Montorsoli, the sculptors of

the corresponding statues of Jliitthew and John. The
stained glass windows of the choir, representing the four

patron saints of the city, are the work of Giovanni Bertini.

To none of the chapels in the cathedral, rich as several of

them are in works of artistic value, can a higher rank be

assigned than to the chapel of St John the Baptist. The
main design, with its elaborate detail of columns and arab-

esques, and foliage and statues, was due to Pio Domenico da

Eissone, who from 1-150 was engaged for ten years on the

work. Statues by Matteo Civitali of Lucca and Andrea
Oontucci of Monte San Savino, a rich and costly baldachin

presented by Count Filippino Doria, and stained glass

windows designed by Ulisse de' Mattel, are among the later

additions to its decoration. On one day r-nly in the course

of the year are women allowed to enter the chapel ; for was

it not a woman who procured the death of the Baptist ?

Amid the profusion of ecclesiastical bric-a-brac in the nooks

I

and niches of the cathedral, there are objects enough of

considerable interest. Here, bound together by craft of

goldsmith, is an octagonal bowl, brought from Cajsarea in

llOlj which corresponds to the descriptions given of the
Holy Grail, and was long regarded as an emerald of match-
less price, but which turned out, when broken by its

French purloiners, to be only a remarkable piece of ancient
glass.

Of older date than the cathedral is the church of St Other

Ambrose and St Peter, if its first foundation be correctly cUurcLea

assigned to the Milanese bishop Honoratus of the 6th
century ; but the present edifice is due to the Society
of Jesus, who obtained possession of the church in

1587, and employed the skill of Pellegrino Tebaldi in its

restoration. Among the paintings of this church the first

place is naturally giren to the Circumcision and St Ignatius

by Rubens, and to the Assumption of Guide EenL The
Annunziata del Guastato is one of the largest and wealthiest

churches in the city. It owes its first foundation to the
order of the Humiliati, but S. Marta, as it was originally
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c.illod, was a small building till it passed about 1505 into

the hands of the Conventuals of St Francis, by whom the

present gigantic structure was planned and partly erected.

The rest of the main edifice was due to the Observartines

of the same order, who came into possession in 1537, and

gave tho church its modern name ; and the necessary

funds v,-ere largely supplied by the Lomellini family.

The church is a cruciform structure, with a dome, and
the central nave is supported by fourteen columns in the

Corinthian style. To the unfinished brick facade an
Incongruous portal with marble columns was added about

1843, after the plans of Carlo Barabino. Santa Maria
flelle Vigne probably dates from the 9th century, but the

present structure was erected towards the close of the 16th.

The campanile, however, is a remarkable work of the

13th century. San Siro, originally the "Church of the

Apostles" and the cathedral of Genoa, was rebuilt by tho

Benedictines in the 11th century, and restored and

enlarged by the Theatines in the 16th. Santa Maria di

Carignano, or more correctly Santa Maria Assunta e SS.

Fabiano e Sebastiano, belongs mainly to the 16th

century, and was designed by Galeazzo Alessi, in imitar

tion of Bramante's plan for St Peter's at Rome. The

expense was borne by the Sauli family. From the highest

gallery of the dome—368 feet above the sea-level, and 194

feet above the ground—a magnificent view is obtained of

the city and the neighbouring coast. S. Stefano dates from

909, and keeps its aucient campanile, but it has been
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several times rebuilt. The famous painting, of the martyr-

dom of St Stephen, by Giulio Romano, carried off by

Napoleon in 1811,, was restored to the church in 1S15.

The Madaleua, as it now stands, was built by Andrea

Vaunouo about tho close of the IGtli century; and San

Filippo Neri was-rebuilt in tho close of the 17th century

at the expense of the Pallaviciui family. S. Matteo, the

church of the D'Oria or Doria family, "was founded in

1126 by Martiuo Doria, and the present edifice, after the

designs of Montorsoli, dates from 1543. In the crypt is

the tomb of Andrea Doria the Great by the same Montor-

Boli, and above the main altar hangs the dagger presented

to the- doge by Pope Paul IIL

The palaces of the Genoese patricians are famous for

their sumptuous architecture and their artistic collec-

tions. The Palazzo Rosso, or Red Palace, erected iu the

middle of the 17th century, was in 1874 presented to the

city by Maria, the wife of Raffaele de Ferrari, duke of

Galliera, and her sou Filippo de Ferrari, ^long with its

library and picture gallery. The old palace of the

doges, now the seat of the prefecture, was rebuilt in

the 16th century, and again restored after a great fire in

1777; the neighbouring tower, from which the magis-

trates were summoucd by toll of bell, dates from the

beginning of the 14th century. A sixteenth century

palace, formerly the property of the dukes of Turin,

is now occupied by the municipality, and contains among

its more curious treasures a bronze tablet (117 a.d.),

with an inscription relating to a dispute between Genoa

and a neighbouring castle, two autograph letters of

Columbus, and Paganini's violin. The. inscription, dis-

covered in 1506, was printed for the first time in 1520 by
Erucelli, whose works form part of Greevius's Thesauo'us,

and among its modern commentators are Serra in the

Transactions of the Imperial Academy of Genoa, and
Simoni and Grassi in the Transactions of the Ligurian

Society of Native History. The palace which was pre-

sented in 1528 by the republic to Andrea Doria is a large

building of the 15th century, restored and extended under

the doge's directioii, and decorated with frescos by Perino

del Vaga, The royal palace, built in the middle of

the 10th century for the Durazzo family, was acquired by
Victor Emmanuel in 1817. Among other buildings of the

same class, the Durazzo palaces in the Via Nuovissima,

and the Via Balbi, the Balbi Senarega in the Via Balbi,

the Sarra palace iu the Via Nuova, and the Pallavicino in

the Piazza Fontane Morose are worthy of note.

Benevo- Of most historical interest among tho benevolent institutions of

lent insti- Genoa is the hospital of Pammatone (Ospedale civile di Pammatone),
tutions. a vast edifice contiguous to tlio public park of Acquasola, It owes

its origin to the bequest in H29 of Bartoiommeo Bosco; and the ex-
cellence of tho infirmary thus established caused the citizens to
procure permission from Sixtus V.,to divert the funds of all similar
minor foundations to its support. New buildings were erected in
1625 by Giacomo Saluzzo, and still larger additions were made In
175S, under the superintendence of Andrea' Orsolino. Under the
same committee with the general hospital is the hospital for in-
curables (Ospedale dei Cronici, originally Ridotto degli Incurabili),
instituted towards the end of the 15th century by Ettore Vernazza,
and taken under the direct control of tho civil authorities in 1500.
The great poorhouse (Albeigo dei Povcri), dating from about 1665,
is a vast building, after designs by Stcfano Scaniglia, covering no
less than 215,280 square feet, and accommodating 1400 inmates, who
manufacture cotton and woollen cloth, furniture, embroidery, &c.
The so-called ConsoiTatorio dello Ficschine was founded in 1763, in
accordanco with tho will of Domcnico Ficsohi, as an asylum for
destitute girls : and in 1783 his widow left 80,000 lire to provide a
dowry of 500 lire for any of the inmates leaving the institution to
1)0 married or to take the veil. A considerable reputation has been
acquired by the flower-makers of this institution.

The sums bequeathed for charitable purposes during 1S63-75
amounted to 3,793,106 francs, in addition to the immenso dona-
tions (about thirty millions of francs) of the deceased duko of
Cnlliera.

The highest edacatlonol institution in Genoa ia tho royal univer-

sity, which occupies a palace in the Via Balbi, originally built TTni-

about 1623 for the Jesuit fathers entrusted by the magistrates with v«r«ifv

the fcupervision of education in 1572. The republic had received

the right of conferring degrees iiom Pope Sixtus IV. as early af

1471, a privilege contirmed by the emperor Maximilian I. in 1496,

On the dissolution of the Jesuits the administration of the college

passed into tho hands of the republic, and the provisional Govern*
ment of 1797 reinaugurated it as a university in 1803. In 1808,

during tho French occupation, it was assimilated to thf other im-

perial academies, so that its present organizatioL may be said tc

date only from 1812. It numbers about 400 students, who have
the advantage of a physical and a natural historj n'.useur?^ an
anatomical cabinet, -a meteorological observatory, a botanical

garden, and a library. The library, originated by the Jesuits,

numbers about 80,000 volumes, among which none is considered oi

greater value by the Genoese than the manuscript collection of the

laws and enactments of their republic, Liber jxirium. communis SSchoola.

Janneiisis. In Genoa, as elsewhere in Italy, gi'eat advance has
been made both in secondary and primary education eince 1867:
in 1877 the city possessed two gymnasiums, a lyceum named after

Christopher Columbus, three technical schools, a high school for

female education opened by the municipality in 1874, a female
normal school dating from 1859, a teachers' training school founded
in 1861, and upwards of 40 infant schools (Asili d' Infanzia), of

which tho first was opened iu 1840. The royal technical institute Inatitu-
comprises three distinct sections—a professional industrial institute, tions for
an institute of mercantile marine, and a system of evening classes arts and
in mathematics, chemistry', mechanics, &c. ; and a royal naval gi^jgQce.
college was opened in 1873. The Ligurian academy of the fine arts

owed its origin in 1/51 to Francesco Maria Doria, and the palazzo
in which its museums and galleries are situated was erected in 1831
by Carlo Barabino. A musical institute, founded by Antonio Costa
and maintained by the municipality, has rooms in the convent of
St Philip Neri. A society for tho promotion of the fine arts dates
from 1849, the Ligurian society of native history from 1857, and a
society for the arts and industries of Liguria from 1871. Besides Libraries.

the university library there are four public libraries—the Biblioteca

Civico-Beriana (40,000), presented to the municipality by Victor
Emmanuel I,, to whom it had been bequeathed ; the Biblioteca

della Missione Urbana (40,000), a noble collection rich in manu-
scripts of Lig;;rian history and Greek codices, which owes its origin

to the legacy of Gerolamo Franzone in 1727 ; tho Biblioteca Fran-
zoniana (12,000), due to the same G. Franzono, and administered
by the congregation of " Evangelical Workmen "; and, lastly, tlio

tine library which forms part of the great legacy iu the Palazzo
Rosso. A museum of natural history (Museo Civico di St. Nat.),

opened in the Villetta di Negro in 1873, is worthy of special note
for the collections made by Giacomo Doria, Beccari, D'Albertis,

and Antinori. Picture galleries are to be found in many of the Picture

ancient palaces, and in two at least, the Palnzzo Rosso and the galleries.

Palazzo Bianco, the collections are of great value. An escellent

law forbids the removal from the city or province of any object of

ancient art without the sanction of a commission under the presi-

dency of the prefect. In 1877 the Genoese had a choice of about n Theatrea.

dozen theatres, small and great, inclusive of those in Sampierdarenu.
Of these the greatest is the Carlo Felice, erected in 1826-28 under
the patronage of the king whose name it bears. The National
Theatre, rebuilt in 1790, dates originally from 1702, and it has an
older rival in the Teatro del Falcone, which is associated with the

life of GoKloni, and now serves as court theatre.

The mountainous character of the surrounding country has Commuui-
rendered it a difficult task to supply Genoa witli sufficient means cation,

of railway communication ; in the 20 miles, for example, between
the city and Arquata thero are eleven tunnels, that of Giovi being
upwards of 2 miles long. The line to the north tlirougU the valley

of the Polcevera, which joins the general Italian system at Ales-

sandria^ was opened about 1853 ; but it was not till 1870 that the
western line was completed so as to give a continuous route from
France, and it was November 1874 before the eastern section be-

tween Sestri di I^vante and Spezia established a connexion with
the lines along the western coast of Italy. Since that date, how-
ever, passengers and goods can be conveyed by rail from C^ais to

Otranto. There are two stations iu the city,—one for the west
and north, and the other for the east and south,—connected since

1871 by a tunnel 7518 feet in length.

Though its existence as a maritime power was oKginally duo to Harbour,

its port, Genoa has only begun since 1870 to construct the con-

veniences necessary for the modern development of its trade. Aa
early as 1134 the old pier (Molo Vecchio) was in existence, stretcl^

ing westward into tho gulf; and in 1639 the new pier (Molo
Nuovo) from tho other side of the gulf was commencea, after the

plans of Ansaldo do Mari. Up to llS78 the former had a length,

of 2800 feet, and the latter was only slightly longer. The harbour
thiia formed was in some respects a good one ; the bottom being of

chiy furnished excellent anchorage, and witlun tho new pier there

was depth for tho largest class of vessels. But a swell was alwayf

felt whenever tho wind was at any jjoiut Ix'twccu S.-W. indS.£.
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Banks.

The vast beqncsta of the duke of Oalliera have enabled the antho-

rities to undertake (1878) an elaborate scheme for the extension

ind improvement of the port, including, not only a great addition of

•he liarboui- area, but also the construction of a system of wharves

and warehouses, -which have hitherto been surprisingly insufficient,

it is difficult to believe that in one of the greatest harbours of

Europe the goods should be "discharged into lighters, slowly

towed by rowing boata to the side of the quays, removed by hand

labour from tho lighters to uncovered quays, and a^ain trans-

STrade. fcrred by hand labour t. the raUway." In spite of all these dis-

advantages the shipping trade of Genoa has rapidly increased since

the consolidation of Italy. From 1815 to 1825 there was a large

trade in grain, with a corresponding e.xpansion of other branches.

A sudden change was produced by a system of differential duties

in favour of native grain ; instead of 1000 foreign vessels with a

tonnage of 95,000 as in 1821-5, there were only 760 vessels on an

average in the three years 1825-8 ; and there was no corresponding

increase in native shipping, which rose only from 65 to 70 vessels.

The more liberal tariffs attached to the commercial treaties, con-

cluded about 1852 with France, England, and Germany, gave a

r.ew impulse to foreign trade, and this was followed up by Count

Cavour's law exempting all foreign grain from daty. The pnn-

cipal imports are petroleum, raw cotton, wool, gram, coal, metal

goods hides, tobacco, and English-cured fish. The total value

imported in 1E76 was £14,324,347, and in 1877 £12,06_6,911,

while the exports for the same years amounted to £2,088,578 and

£1,938,503—exclusive in both cases of goods merely in transit.

During the live years 1873-7 the total number of vessels arriving

at Genoa was on an average 2633 per annum, with an annual ton-

nage of more ti'^o 1,000,000 tons. Of these vesSels about 1510

per annum sailed trndo- 'be Italian flag with 633,900 tons ; 421

were English with 284,390 tons, and 320 French with 105,945

tons. The opening of the St Gotthard Railway is expected to give

a great impulse to Genoese trade.

Local The local industry devotes itself mainly to the manufacture of

industry, cotton and silk, gold, silver, ivory, and coral, paper and leather

goods, macaroni and vermicelli, sugar, and preserved fruits. The

coarser cotton cloths or bordatti are the favourite wear of the

Ligurian population. Iron-founding and shipbuilding are carried

on in the district, and there is a growing export trade in all articles

of market gardening and floriculture.

In Michelet's phrase, it may almost be said that Genoa was a

bank before it was a city, and" its money business is still greater

than that of any other town in Italy. The Bank of St George,

founded in 1407, was " one of the most ancient and celebrated

banks of circulation and deposit in Europe," but it never recovered

from the damage done to its credit by the appropriation of its trea-

sure, first by tho Austrians in 1740, and again by the French in

1800. It no longer exists, and the famous building of the 13th

century in which it was accommodated is now used as a customs

house. A new bank was founded at Genoa in 1844, which, sinco

its union in 1855 with a similar institution at Turin, bears the

name of the National Bank. It has branches at Turin, Florence,

Milan, and Naples. Up till 1871 its only important rival was the

Cassa di Sconto, but about this time the Genoese, in the words of

the British consul, "went mad on the subject of new companies,

jnd in a single year they started not less than thirty-three tanking,

trading, mining, shipping, and manufacturing concerns." The

result was a series of bankruptcies. Bank after bank failed
;
and

criminal proceedings were in several cases instituted against the

jank directors. The only notes current in Genoa in 1875 were

those of the National Bank and the Tuscan National Bank.

The Genoese have long been known as a hard-working and frugal

people ; and the lower classes of the whole Ligurian coast are

inured to privation and hardships. Since about 1850 there has

been a strong current of emigration to South America. About
1S53 the Ligurian settlers in Monte Video, Buenos Ayres, Rio de

la Plata, Rio Janeiro, Lima, and Valparaiso were estimated at

00,000 ; and since that date the nunibsr of emigrants leaving

northern Italy by way of Genoa has increased to 80,000 or 90,000

.per annum. A very considerable proportion of this number return to

their native country in their latter years, and the successful adven-

turer uiually assists his younger brethren to follow in his footsteps.

A large trade has sprung up with South America, the newest

feature of which is an exportation of Piedmontese wine.

According to the returns of 1876, the income of Genoa was

6,343,175 francs, including octroi dues for 4,326,000 francs. The
ordinary, extraordinary, and casual expenses for 1875 were—for

municipal administration, 608, 461 francs; local police and sanitary

expenses, 1,038,418 ; administration of law, 227,376 ;
public

works, 2,312,470 ; education, 692,662 ; religious worship, 12,117 ;

and public charities, 648,468 francs. The debt of the city in 1876

was 36,731,457 francs.

The council directing the local government of the city is chosen

by a body, according to the last returns, of 41,984 electors, every

citizen paying 40 francs of taxes being entitled to vote, and every

voter being eligible as a councillor. The head of the council is the
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syndic or mayor, chosen hy the king from the 12 members of the

giunta or administrative committee, who are themselves appointed

from the entire body of the 60 municipal councillors. Besides

possessing this municipal council, Genoa is also the seat of the

provinci^ council, elected in the same way, but presided over by

the prefect, or representative of the Government.

In 1848 the population of the city was 100,382 ; by 1862 it had Popul*.

increased to 127,986, but a careful census undertaken by the muni- tion.

cipality in 1871 found no more than 120,595, exclusive, however,

both of resident strangers and absent natives. The priucipal

causes which had tended to retard the natural growth of the popula-

tion were the cholera of 1866-67, and the small-pox of 1870,—tho

latter having actually occasioned an excess of 1178 deaths over tho

births for the year. To this must be added the removal of tho

Government arsenal to SpeEia in 1870-1, and the tendency, which

has gradually made itself felt since the opening of the railways, to

settle in tho suburban towns. The stretch of coast for miles along

the gulf is an almost continuous line of country houses and

mansions, and indeed, to quote the words of M. Keclus, the whole

riviera from Ventimiglia to Spezia assumes more and more the

aspect of a single town where the populous quarters alternate with

groups of villas and gardens. Proceeding westwards we are no

sooner beyond the fortifications than we find ourselves in tho

flourishing town of Sampierdarena, that is, San Pier d'Arcna, orSb

Peter of tho Sands. Down to the middle of last century it was

mainly inhabited by the wealthier classes, but has since become -the

seat of great industrial and commercial activity. Its population,

which in 1814 was only 5345, was upwards of 17,000 in 1877.

From Sampierdarena a stone bridge of the 16th century, memorable

as the spot when Massena signed the capitulation of Genoa, leads

across the Polcevera to Comelieoio, a maiket-town with 2698 in-

habitants at the census of 1871 ; and Corneliano in its turn connects

itself with Sestri Ponente, a busy place of from 9000 to 10,000

inhabitants, with a large shipbuilding trade. Towards the eait

there is a similar succession of villages and to\vns.

History.—The early importance, both political and commercial. History,

of Genoa is attested by the part which it played in the Second

Punic 'War. Its supremacy amongst the neighbouring ninnici-

paUties and populations is not less evident from the inscription on

the bron2e table still to be seen in the council-hall of the city. Its

history during the dark ages, throughout the Lombard and Carol-

ingian periods, is but the repetition of the general history of tha

Italian communes, which succeeded in snatching from contendiirg

princes and batons the first charters of their freedom. The patriotic

spirit and naval prowess of the Genoese, developed in their defensive

wars against the Saracens, led to the foundation of a popular con-

stitution, and to the rapid growth of a powerful marine. From the

necessity of leaguing together against the common Saracen foe,

Genoa united with Pisa in expelling the Moslems from the island

of Sardinia ; but the Sardinian territory thus acquired soon fur-

nished occasions of jealousy to the conquering allies, and there

commenced between the two republics the long naval wars des-

tined to terminate so fatally for Pisa. With not less adroitness

than Venice, Genoa saw and secured all the advantages of the great

carrying trade which the crusades created between Western Europa

and the East. The seaports wrested at the same period from the

Saracens along the Spanish and Barbary coasts became important

Genoese colonies, whilst in the Levant, on the shores of the Black

Sea, and along the banks of the Euphrates were erected Genoese

fortresses, of which the strength some 40 years ago commanded the

admiration of the young traveller Moltke. No wonder if these

conquests generated in the minds of the Venetians and the Pisans

fresh jealousy against Genoa, and provoked fre.sh wars ; but the

struggle between Genoa and Pisa was brought to a disastrous con-

clusion for the latter state by the battle of Meloria. The commer-

cial and naval successes of the Genoese during the Middle Ages

were the more remarkable because, unlike their rivals, the Venetians,

they were the unceasing prey to intestine discord—the Genoese

commons and nobles fighting against each other, rival factions

amongst the nobles themselves striving to grasp the supreme power

in the state, nobles and commons alike invoking the arbitratioi

and rule of some foreign captain as the sole means of obtaining a

temporary truce. From these contests of rival nobles, in which tho

names of Spinola and Doria stand forth with greatest prominence,

Genoa was soon drawn into the great vortex of the Guelph and

Ghibelline factions ; but its recognition of foreign authority—suc-

cessively German, Neapolitan, and Milanese—gave way to a state of

greater independence in 1339, when tho government assumed a

more permanent form with the appointment of the first doge, an

office held at Genoa for life, in the person of Simon Boccanera.

Alternate victories and defeats of the Venetians and Genoese—the

most terrible being the defeat sustained by the \enetians at

Chioggia in 1380—ended by establishing the great relative inferi-

ority of the Genoese rulers, who fell under the power now of France,

now of the Visconti of Milan, until the national spint appeared to

regain its ancient vigour in 1528, when Andrea Dona succeeded in

thiming off the French domination and restonng the old form of
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go-'ernment. It was nt thia very period, the close of the 15th and

commencement of the 16th century, that the genius and daring of

h Genoese mariner, Christopher Columbus, gave to Spain that new
ivorld, which might have become the possession of his native state,

had Genoa been able to supply him with the ships and seamen which

he so earnestly entreated her to furnish. The government as re-

stored by Andrea Doria, with certain modifications tending to impart

to it a more couservative character, remained unchanged until the

outbreak of the French Revolution and the creation of the Ligurian

republic. During this long period of nearly three centuries, in

which the most d^ramatic incident is the conspiracy of Fieschi, the

Genoese found no small compensation for their lost traffic in the

East in the vast profits which they made as the bankers of the

Spanish crown and outfitters of the Spanish armies and fleets both

in the Old World and the New.
The short-lived Ligurian republic was soon swallowed up in the

French empire, not, however, until Genoa had been made to experi-

ence, by the terrible privations of the siege when Massena held the

city against the Austrians (1800), all that was meant by a partici-

pation in the vicissitudes of the French Revolution. In 1814 Genoa

rose against the French, on the assurance given by Lord William

Bentinck that the allies would restore to the republic its independ-

ence. It had, however, been determined by a secret clause of the

treaty of Paris that Genoa should be incorporated with the dominions

of the king of Sardinia. The discontent created at the time by

the provision of the treaty of Paris as confirmed by the congress of

Vienna had doubtless no slight share in keeping alive in Genoa the

republican spirit which, through the influence of a young Genoese

citizen, Joseph Mazzini, assumed forms of permanent menace not

only to the Sardinian monarchy but to all the established Govern-

ments of the peninsula. Even the material benefits accruing from

the union with Sardinia and the constitutional liberty accorded to

all his subjects by King Charles Albert were unable to prevent the

republican outbreak of 1850, when, after a short and sharp struggle

the city, momentarily seized by the republican party, was recovered

hy General Alfonzo La Marmora. The most important of the later

events in the history of Genoa has been the seizure within its port

of the five Neapolitan brigands, Cipriano La Gala and his accom-

plices, who travelling with papal passports were arrested on board

the French passenger steamer, the " Aunis," by orders of the

Marquis Gualterio prefect of Genoa. Though the event threatened

at first to create a rupture between the French and Italian Govern-

ments, the diplomatic discussions which it called forth, and the

impression generally produced throughout Europe, had no slight

share in weakening the political ties which, had hitherto existed

"between the PApal Government and France.

Amoiiff the eailicr Gcaocse historians the most important are Barlolommeo
Fazio and Jacopo BiacelU. both of the IStli ccnluiT, and Paolo Partenopeo, Jucopo

Bonfadio, Obi-Tto Foglietta, and ARostino Giusiiniano of the 10th. Papanetti

wrure tlie ecck'siastical hisfory of the city; and Accinelli and Gaggero coHccti-d

m.iteiial for the ecclesiastical aichxology. The nieninjrs of local wiiters and
artista were treated by Soprani and Rattl. Among more general works are

Eretiuigny, Hislotre dcs Revolutions de O^nfs jusqu'en 174S; Sena, La Storia

deir anlica Liguria e di Oenova (Turin, 1834); Varesi, S(oT-ia del/a repuUica di

Oenova sino al 18U (Genoa, 1835-30) ; Canale, Sloria dei Genovesi {Genoa,

1S44-54), JVuorn istoria delta repubblica di Oenova (Florence, 1858), and Storia

de'la rep. di Oenoaa daW anno 1528 al 1550 (Genoa, 1874); Blumenthal, Zur
Ver/usstnt^s- vnd VertcaHungsgeschichle Genua's im 12 jahr/iunderl (Kalbe an der

Saale, IS72); JilalUson, Studies from Genoese History (London, 1875). Tbe Liber

iurium reipublicce Oenuensis was edited by P.icuttj in the 7th, 8th, and 9lh

volumes of the Monumenta htstorice patriw (Turin, 18M-1857). A great variety

of Interesting matter will be found In the Atti delta Societa Ligure di Sloria

palria (13 volumes, from 1861-1R78), and in the Giornale Ligustico di Archeo-

logioy Storia, e BelV Arti. The history of the university has been written by
Lorenzo Isnardi, and continued by Em, Cclcsia (2 vnls., Genoa). Belgrann,

Delta vita privata dei Genovesi, P. M. Garibaldi, Stato metcorologico per la

cittd de Genova (for 1870, Ac), and Rocca, Pesi e misure antichi di Oenova, may
also be mentioned. A Vocabulario tascabile genovese-italiano compiled by P. F.

B. Is published by the deaf-mute publishing department

GENOVA, LucHETTo da (1527-1585). This is the

familiar name given to the painter Luca Cambiasi (written

also Cambiaso or Cangiagio), who was born at Moueglia in

the Genoese state, son of a painter named Giovanni Cam-
biasi. Ho toolc to drawing at a very early age, imitating

his father, and developed great ajititiide for foreshortening.

At the age of fifteen he painted, along with his father, some

subjects from Ovid's Jl/Hamorphoses ou tlie front of a house

in Genoa, and afterwards, in conjunction with Calvi, a

ceiling showing great daring of execution, in the Palazzo

Doria. He also formed an early friendship with Giambat-

tista Castello ; both artists painted together, with so much
similarity of style that their works could hardly be told

apart ; from this friend Cambiasi learned much in the way
of perspective and architecture. Luchetto's best artistic

period lasted for twelve years after his first successes ; from

that time he declined in power, though not at once in re-

putatiou, owing to the agitations and vexatious brought

upou him by a passion which he conceived for his sister-'m

law. His wife Laving died, and the sister-in-liiw having
taken charge of his house and children, he endeavoured to

procure a papal dispensation for marrying her ; but in this

he was disappointed. In 15S3 he accepted an invitation

from Philip II. to continue in the Escorial a series of frescos

which had been begun by Castello, uow deceased ; and it

is said that one principal reason for his closing with this

offer was that he hoped to bring the royal influence to bear
upon the pope, but in this again he failed. Worn out with
his disquietudes, he died in the Escorial in the second year
of his sojourn. Cambiasi had an ardent fancy, and was a
bold designer in a Raphaelesque mode. His e.xtreme facility

astonished the Spanish painters ; and it is said that Philip

II,, watching one day with pleasure the offhand zest with
which Luchetto was painting a head of a laughing child,

was allowed the further surprise of seeing the laugh changed,
by a touch or two upon the lips, into a weeping e.ipression.

The artist painted sometimes with a brush in each hand,
and with a certainty equalling or transcending that even of

Tintoret. He made a vast number of drawings, and was
also something of a sculptor, executing in this branch of

art a figure of Faith. Altogether he ranks as one of the

ablest artists of his day. In personal character, notwith-

standing his executive energy, he is reported to have been
timid and diftideut. His son Orazio became likewise a
painter, studying under Luchetto.

The best works of Cambiasi are to be seen in Genoa. In tlio

church of St George—the martyrdom of that saint ; in the Palnzzo
Impcriali, Terralba, a Genoese suburb—a fresco of the Rape of the
Sabiucs ; in S. Maria da Cari^nano— a Pieth, containing bis own
fiortrait and {according to traailion) that of his beloved sister-in-

aw. In tlie Escorial be executed several pictures ; one is a Para-

dise on the vaulting of the churcli, with a milltitude of figures.

For this picture he received 12, 000 ducats, probably the largest sum
that had, up to that tune, ever been given for a single work.

GENOVESI, Antonio (1712-1769), an Italian writer on

philosophy and political economy, was born in November'
171 2, at Castiglione, near Salerno. At an early age he was
destined by his father for the church and began the study

of philosophy and theology. He distinguished himself

highly by his acuteness and diligence, and after some
sti'uggles, caused by his disinclination for an ecclesiastical

life, he took orders at Salerno in 1736. He had not been

long in this position when the archbishop of the town, re-

cognizing his rare abilities, nominated him to the chair of

rhetoric in the theological seminary. Dirring this period

of his life Genovesi began the study of philosophy as it ex-

isted outside the limits of theology. He read with eager-

ness the works of the chief modern philosophers, and was
particularly attracted by Locke.

Apparently still dissatisfied with ecclesiastical life,

Genovesi, resigning his post at Salerno, proceeded to Rome,
undertook the study of law, and qualified as an advocate.

Tbe details of legal practice, however, proved as distasteful

as theology, and for some years he gave himself entirely to

the study of pliilosophy, attending most of the distinguished

lecturers at the university of Naples. At this jilace, after

having obtained the appointment of extraordinary professor
"

of philosophy, he opened a seminary or private college for

students. His reputation as a teacher was increased by tho

publication in 1743 of .the first volume of his Klenuids of

Metaphysics, and in 17J5 of liis Logic. Both works are

imbued with the spirit and principles of the empirical

school of philosophy, and the latter, an eminently practical

treatise, had long a recognized position as one of tho best

logical text-books'written from the point of view of Locke.

On account of the accusations of infidelity and heresy

naturallv excited by his discussion of metaphysical prin-

ciples, he had some difficulty in obtaining the professor-

ship of moral philosophy, and failed to be appointed to tho
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chair of theology ; but this did not prevent him from

following out liid philosophical studies. He published a

continuation of his Elements of Metaphysics; but with every

new volume he experienced fresh opposition from the par-

tisans of scholastic routine. Among these were Cardinal

Spinelli, archbishop of Naples, and an Abb(! Jt^gU, whom
Genovesi covered with ridicule in his work entitled Lettere

ad un Amico Provinciale. In spite of this, Genovesi ob-

tained the approbation of Pope Benedict XIV., of several

cardinals, and of most of the learned men of Italy. Of this

number was Intieri, a Florentine, who founded at his own
expense, in the university of Naples, the first Italian chair

of political economy, under three conditions—namely, that

the lectures should be in Italian, that Genovesi should be

the first professor, and that, after his death, no ecclesiastic

should succeed him.

Genovesi commenced his first course of lectures on the

5th of November 1754 with great success,—the novelty

and the interest of the subject, and the eloquent style and

agreeable manner of the professor, attracting a crowd of

auditors. He afterwards published his Lectures on Com-
merce, and. Carey's Account of the Trade of £nr/la7ul, trans-

lated into Italian by his brother, with notes by himself.

The Lezioni di Commercio is the first complete and system-

otic work in Italian on the science which Italians have

done much to advance. On the whole it is to bo included

omong works of the Mercantile school, but in treatment

of fundamental problems, such as labour and money, it is

distinguished by fairness and breadth of view. Specially

noteworthy are the sections on human wants as foundation

of economical theory, on labour as the source of wealth,

on personal services as economic factors, and on the united

working of the great industrial functions. Gioja's more
important treatise owes much to Genovesi's lectures.

Till his death in 1769 Genovesi continued his labours at

the university of Naples, which owes much of its celebrity

to the solidity and excellence of his teaching. It cannot

be said that Genovesi takes a high rank in philosophy, but

ha did much to introduce into Italy the new order of ideas,

and his exposition of philosophical doctrines is fair and
lucid. His work on Metaphi/sics, divided into the four

rubrics, Oiitosophy, Cosmosophy, Theosophy, Fsychosophy,

distinguished by its .solid erudition, is an excellent specimen
of the precritical or dogmatic method of handling specula-

tive problems. His merits in political economy have been

indicated above. (For list of works see Fabroni's Lives.)

GENSERIC, or Gexserich, king of the Vandals, and the

most formidable of the Gothic invaders of the Roman em-
pire, was the natural son of Godegiselus the founder of a

Vandal kingdom in Spain, and was born at Seville about
406. Though he was only of middle stature, and had a
lameness of one leg, such was his renown as a warrior

that on the death of his brother Gonderic in 427 he was
chosen to succeed him on the throne. At the invitation of

Boniface, the Roman general in Africa, who wished to revolt

against Valentinian III., Genseric in 429 crossed into

Africa, and took possession of Mauretania. Soon after-

wards he besieged Boniface in Hippo Regius, and com-
pelled him after a defence of fourteen months to seek
safety by a precipitate embarkation, leaving his soldiers

and their families to the ruthless cruelty of the Vandals.
In 435 Genseric concluded a treaty with the Romans
by which he retained possession of western Numidia
and Mauretania ; but peace was not of long dura-
tion, and in October 439 he captured Carthage, which
'lei made the capital of bis kingdom. Genseric was an
A-rian. and cruelly persecuted the orthodox Catholics in

Airici. In 4."i5 at the invitation of Eudoxia, who wished
oilie revenged on iMaximus the murderer of her husband
Vfilentmian, he fitted out an expedition against Rome,

and after storming the city, gave it up during four-

teen days to be pillaged by his soldiers. Eudoiia and her

daughters he carried captive to Carthage, where she was

retained in prison till 462. Two attempts were made by

the Romans to avenge themselves on the barbarians,—the

first by Majorian, emperor of the West, in 457, and the

second by Leo, emperor of the East, in 468. Both

attempts, however, signally failed, and in 475 Leo's

successor Zeno concluded a truce. Genseric'3 dominion

ultimately included Sicily, Sardinia, Corsica, and the Bal-

earic isles ; and he even extended his conquests to Thrace,

Egypt, and Asia Minor. He died in 477. He was cruel

to blood-thirstiness, cunning, unscrupulous, and grasping

;

but he possessed great military talents, and his manner of

life was austere. Though the effect of his victories was

neutralized by the subsequent successes of Belisarius, his

name long remained the glory of tlie Vandal tribes.

GENTIAN, botanicaUy Gentiana, a large and typical

genus of herbaceous plants forming the type of the natural

order Gentiauacece. The genus comprises about 180 species,

—most of them perennial plants growing in hilly or moun-
tainous districts, chiefly in the northern hemisphere, some
of the blue-fiowered species ascending to a height of 16,000

feet in the Himalaya mountains. The leaves are opposite,

entire, and smooth, and often strongly ribbed. The flowers

are furnished with a persistent calyx and corolla, which is

usually 4- or 5-parted, but occasionally 10-parted; the

stamens are equal in number to the lobes of the coroUa.

The ovary is one-celled, with two stigmas, either separate

and roUed back or contiguous and funnel-shaped. The
fruit when ripe separates into two valves, and contains

numerous small seeds. The majority of the genus aro

remarkable for the deep or brilliant blue colour of their

blossoms, comparatively few having yellow, white, or more

rarely red flowers; the last are almost exclusively found

in the Andes.

Only a few species occur in Britain. G. AmareUa and G. cam^
pcstris are small annual species growing on chalky or calcareous

hills, and bear, in autumn, somewhat tubular pale purple flowers ;

the latter is moat easily distinguished by having two of the lobes

of the calyx larger than the other two, while the former has the

parts of the calyx in fives, and equal in size. Some inti-i-mcdiate

forms between these bvo species occur, although rarely, in England j

one of these, G. gcrmanica, WUld. , has larger flowers of a more
blue tint, spreading branches, and a stouter stem. Some of these

forms flower in spring. G. Pneuvwiianthe, the Calathian violet, is

a rather rare "pereuuial species, growing in moist heathy places from

Cumberland to Dorsetshire. Its average height is from 6 to 9

inches. It has liuear leaves, and a bright blue corolla \\ inches

long, marked externally with five greenish bands, is without hair3

in its throat, and is found in perfection about the end of August,

It is the handsomest of the British species ; two varieties of it are

known in cultivation, one with spotted and the other with white

flowers. G. venui and G. nivalis are small species with brilliant

blue flowers aud small leaves. The former is a rare and local

perennial, occurring, however, in Teesdale and the county of Clare

in Ireland in tolerable abundance. It has a tufted habit of growth,

and each stem bears ouly one flower. It is sometimes cultivated as

an edging for flower borders. G. nivalis in Britain occurs only on

a few of the loftiest Scotch mountains. It differs from the last in

being an annual, and having a more isolated habit of growth, and

in the stem bearing several flowers. On the Swiss mountains these

beautiful little plants are very abundant ; and the splendid blue

colour of masses of gentian in flower is. a sight which, when once

seen, can never be forgotten. For ornamental purposes several

species are cultivated. The great difficulty of growing them suc-

cessfully renders them, however, less common than would otherwise

be the case ; although very hardy when once established, they are

very impatient of removal, and rarely flower well until_ the third

year after planting. Of the ornamental species found in British

gardens some of the prettiest are G. acaulis, G. verna, G.pyrenaica,

G. iavarica, G. scplemfida, and G. gclida. Perhaps the handsomest

and most easily grown is the first named, often called Gentianclla,

which produces its large intensely blue flowers early in the spring.

All the species of the genus are remarkable for possessing

an intense but pure bitter taste and tonic properties.

About forty species are used in medicine in different [arts



160 G E N — G E N
of tl'.o world. The name of felwort given to G. Amarella,

but occasionally applied to the whole genus, is stated by

Br Prior to be given in allusion to these properties—/cZ

meaning gall, and wort a pLant. In the same way the

Chinese call the G. asdepiadea, and the Japanese the G.

jjuergcri, " dragon's gall plants," in common with several

other very bitter plants whose roots they use in medicine.

G. campestris is sometimes in Sweden and other northern

countries a substitue for hops.

By far the most imjxirtant of the species Uhed in medicine

is the G. lutea, a large handsome plant 3 or 4 feet high,

growing in open grassy places on the Alps, Apennines, and
Pyrenees, as well as on some of the mountainous ranges of

France and Germany, extending as far east as Bosnia and
the Danubian principalities. It has large oval strongly-

ribbed leaves and dense whorls of conspicuous yellow flowers.

Its use in medicine is of very ancient date. Pliny and
Dioscorides mention that the plant was noticed by Gentius,

a king of the Illyrians, living 180-167 B.C., from whom the

name Gentiana is supposed to be derived. During the

Middle Ages it was much employed in the cure of disease,

and as an ingredient in counter-poisons. In 1552 Tragus
mentions the use of the root as a means of dUatiug

wounds.

Tlie root, which is the part used in medicine, is tough
and flexible, scarcely branched, and of a brownish colour

and spongy texture. It has a pure bitter taste and faiut

distinctive odour. On account of its poroUs nature it has

been used in modern surgery, as in the time of Tragus, as a
substitute for sponge tents. The root has been several

times analysed with varying results, but Kromayer in 1862
first obtained the bitter principle in a state of purity. This

substance, to which the bitterness of the root is due, he

called gentiopicrin (CjqHjjOij). It is a neutral glucoside,

crystallizing in colourless needles, and is contained in the

fresh root in the proportion of about j'jth per cent., but has
not been obtained in a crystaDine state from the dried root.

It is soluble in water and spirit of wine, but it does not

dia-solve in ether. It is easily decomposed, dilute mineral

acids splitting it "up into r/hicose and gentiogeiiin, the latter

being an amorphous yellowish-brown neutral substance. It

is not precipitated by tarmin or subacetate of lead. A
solution of caustic potash or soda forms with gentiopicrin a

yellow solution, and the tincture of the root to which either

of these alkalies has been added loses its bitterness in a few
days. Gentian root also contains gentianic acid (Cj^HjqO^),
which is inert and tasteless. It fonns pale yellow silky

crystals, very slightly soluble in water or ether, but soluble

in hot strong alcohol and in aqueous alkaline solutions.

This substance, which is also called genlianin, gentisin,

and geniisic acid, has been shown by Ville to partake of the

nature of tannin, giving the reactions of that substance
with ferric chloride, gelatin, and albumen. On this account

he proposes to change the name to gentiana-tannic acid.

Tlie root also contains 12 to 15 per cent, of anuncrystal-
lizable sugar, of which fact advantage has long been taken
in Switzerland and Bavaria, for the production of a bitter

cordial spirit called Enzianhranntwein. The use of this

spirit, cspeciaUy in Switzerland, has sometimes been followed

by poisonous symptoms, which have been doubtfully attri-

buted to inherent, narcotic properties possessed by some
species of gentian, the roots of which may h-ive been indis-

criminately collected with it ; but it is (luito possible that

it may be due to the contamination of the root with that of

Veralrum album, a poisonous plant growing at the same
'altitude, and having leaves extremely similar in appearance
and size to those of G. lutea. Gentian is considered by
therapeutists to be one of the most efllcicnt of the simple

bitter tonics, that is, of that class of substances which act

upon the stomach so as to invigorate digestion and thereby

increase the general nutrition, without exerting any direct

influence upon any other portion of the body than the

alimentary canal. It is used in dyspepsia, chlorosis, anaemia,

and various other diseases, in whicli the tone of the stomach
and alimentary canal is deficient, and is sometimes added
to purgative medicines to increase and improve their

action. In veterinary medicine it is also used as a tonic,

and enters into a well-known compound called diapente

as a chief ingredient.

See Sowerby, English Botany, 3d edit., vol. vi, p. 7^81 ; Hems-
lev, Handbook of Hardy Trees, Shrubs, and Hiyroaceoua Plants, p.

303; Journal of Botany, 1864, p. 65; 1872, ].. 166; 1878, p. 265;
Pharmacographia, p. 389; Pharmaceutical Jmirnal (1), vol. xii.

p. 371; (3) vol. iii. p. 42; (3) vol. vi. p. 90; (3) vol. viii. p. 182;
Wood and Bache, United States Dispensatory, 14th edit., p. 436;
Torter Smith, Chinese Materia Mcdica, p. 102. (E. M. H.)

GENTILESGHI, Artemisia and Orazio de', painters.

Orazio (1065-1646) is generally named Orazio Lomi de'

Gentiloschi; it appears that De' Gentileschi was his correct

surname, Lomi being the surname which his mother had
borne during her first marriage. He waa born at Pisa,

and studied under his half-brother Aurelio Lomi, whom in

course of time he surpassed. He afterwards went to Rome,
and was associated with the landscape-painter Agostino

Tasi, executing the figures for the landscape backgrounds

of this artist in the Palazzo Rospigliosi, and it is said in the

great hall of the Quirinal Palace, although by some authori-

ties the figures in the last-named building are ascribed to

Lanfranchi. His best works are Saints Cecilia and Valerian,

in the Palazzo Borghese, Rome; David after the death of

Goliath, in the Palazzo Doria, Genoa ; and some works in

the royal palace, Turin, noticeable for vivid and uncommon
colouring. At an advanced age Gentileschi went to

England at the invitation of Charles I., and he was em-
ployed in the palace at Greenwich. Vandyck included

him in his portraits of a hundred illustrious men. His
works generally are strong in shadow and positive in colour.

He died in England in 1646. Artemisia (1590-1G42),
Orazio's daughter, studied first under Guide, acquired

much renown for portrait-painting, and considerably excelled

her father's fame. She was a beautiful and elegant woman

;

her likenes.s, limned by her own hand, is to be seen in

Hampton Court. Her most celebrated composition is Judith

and Holofernes, in the Pitti palace ; certainly a work of

singular energy, and giving ample proof of executive faculty,

but repulsive and unwomanly in its physical horror. She
accompanied her father to England, but did not remain
there long; the best picture which she produced for Charles

I. was David with the head of Goliath. Artemisia refused

an ofiTer of marriage from Agostino Tasi, and bestowed her

hand on Pier Antonio Schiattesi, continuing however to use

her own surname. She settled in Naples, whither she re-

turned after her English sojourn ; shi lived there in no
little splendour, and there she died in 1642. She had a
daughter and perhaps other children.

GENTILI, Alberico (1552-1608), may fairly be called

the founder of the science of international law. Ho waa
the second son of Matteo Gentili, a physician of noble family

and scientific eminence, and was born 14th January 1552

at Sanginesio, a small town of the march of Ancona which

looks down from the slopes of the Apennines upon the dis-

tant Adriatic. After taking the degree of doctor of law at

the university of Perugia, and holding a judicial oflice

at Ascoli, he returned to his native city, and was entrusted

with the task of recasting its statute.s, but, sharing the

Protestant opinions of his father, shared also his flight to

Caruiola, where Matteo was appointed physician to the

duchy. The Inquisition condemned the fugitives as con-

tumacious, and they soon received orders to quit the

dominions of Austria. Alberico set out for England,

travelling by way of Tiibingen and Heidelberg, and ev&t^
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where meeting witli the reception to which his already high

reputation entitled him. He arrived at Oxford in the

autumn of 1580, with a commendatory letter from the carl

of Leicester, at that time chancellor of the university, and

was shortly afterwards qualified to teach by being admitted

to the same degree which he had taken at Perugia. His

lectures on Roman law soon became famous, and the dia-

logues, disputations, and commentaries, which he published

henceforth in rapid succession, established his position as

an accomplished civilian, of the older and severer type, and
secttrcd his appointment in 1587 to the regius professorship

of civil law. It was, however, rather by an application of

the old learning to the new questions suggested by the

modern relations of states that his labours have produced

their most lasting result. In 1584 he was consulted by
Government as to the proper course to be pursued with

Mendoza, the Spanish ambassador, who had been detected

in plotting against Elizabeth. He chose the topic to which

his attention had thus been directed as a subject for a dis-

putation when Leicester and Sir Philip Sidney visited the

schools at Oxford in the same year ; and this was six

m.onths later expanded into a book, the Be legationibns lihri

ires. In 1588 Alberico selected the law of war as the

subject of the law disputations at the annual " Act " which

took place in July; and in the autumn published in London
the De Jure Belli comnieniaiio prima. A second and a

third Comnieniaiio followed, and the whole matter, with

large additions and improvements, appeared at Hanau, in

1598, as the De Jure Belli libri ires. It was doubtless in

consequence of the reputation gained by these works that

Gentili became henceforth more and more engaged in

forensic practice, and resided chiefly in London, leaving his

Oxford work to be partly discharged by a deputy. In IGOO

he was admitted to be a member of Gray's Inn, and in 1605

was appointed standing counsel to the king of Spain. He
died 19th Juno 1G08, and was buried, by the side of Dr
Matteo Gentili, who had followed his son to England, In

the churchyard of St Helen's, Bishopsgate. By his wife,

Hester de Peigni, he left two sons and a daughter. His

notes of the cases in which he was engaged for the Spaniards

were posthumously published in 1613 at Hanau, as IIis-

panicce advocationis libri duo. This was in accordance with

his last wishes ; but his direction that the remainder of his

MSS. should be burnt was not complied with, since fifteen

volumes of them found their way, at the beginning of this

century, from Amsterdam to the Bodleian library.

The true history of Gentili and of his principal writings

lias only been ascertained quite recently, in consequence of

a revived appreciation of the services which he rendered to

international law. The movement to do him honour,

which originated four or five years since, has in spreading

through Europe encountered two curious cross-currents

of opinion,—one the ultra-Catholic, which three centuries

ago ordered his name to be erased from all public docu-

ments and placed his works in the Index; another the

narrowly-Dutch, which is, it seems, needlessly careful of

ths supremacy of Grotius. Preceding writers had dealt

with various international questions, but they dealt with

them singly, and with a servile submission to- the deci-

sions of the church. It was left to Gentili to grasp as a

whole the relations of states one to another, to distinguish

international questions from questions with which they are

more or leas intimately connected, and to attempt their

solution by principles entirely independent of the authority

of Rome. He uses, without yielding to them implicit

deference, the reasonings of the civil and even the canon
law, but he proclaims as his real guide the Jus Katurce,

the highest common sense of mankind, by which historical

precedents are to be criticized, and, if necessary, set

aside.

His faults are not few. His style is prolix, obscure, and
to the modern reader pedantic enough ; but a comparison
of his greatest work with what had been written upon tho

same subject by, for instance, Belli, or Soto, or even Ayala,

will show that he greatly improved upon his predecessors,

not only by the fulness with which he has worked out

points of detail, but also by clearly separating the law of

war from martial law, and by placing the subject once for

all upon a non-theological basis. If, on the other hand,

the same work be compared with De Jure Belli et Pads of

Grotius, it is at once evident that the later writer is in-

debted to the earlier, not only for a large portion of his

illustrative erudition, but also for all that is commendable
in the method and arrangement of the treatise.

The following is probably a complete list of the writings of

Gentili, with the places and dates of their first publication :

—

Bs
Juris inicrjirctib^is dialogi sex, Lond. , 1582; Lr-ctianum et cpist.

qu(e ad pes civile pertiiumt libri tres, Lond., 1583-4 : Dc divers,

temp. a}rpellationibus, Hanau, 1534 ; De Lcgationibus libri tres,

Lond., 1585; Legal, coviiliorum Oxon. actio, Lond., 1585-6; De
nascendi tempore rfV5/?w(ah'o, . "VVitteb. , 1586; Disputationum decas

prima, Lond., 1587 ; Conditianum liber singidaris, Lond., 1587
;

De Jure Belli covim. prima, Lond.', 1588 ; sccunda, ib., 1588-9
;

t.crtia, 1589 ; Dc injusiitia belliea Romanorum, Oxon., 1590 ; De
Armis Romanis, &c., Hanau, 1599 ; De ludis scenicis cpist. dues,

Middlebur^, 1599; Dc acloribus et de abusu mendadi, Hanau, 1599

;

Lcctiones Virgiliance, Hanau, 1600 ; De nupiiis libri scptem, 1601

;

Ad 1 Maeca}). et de linguaruin mistura, Lond., 1604 ; /u tit. si quis

prinripi, et ad leg. Jul. maiest., Hanau, 1604 ; In tit. de Malef. et

Math., et de Prof, et Afcd., Hanau, 1604 ; De latin, vet. £ibl.,

Hanau, 1604; Dc libra Pyano, Oxon., 1604; Laudes Acad, Perus.

et Oxon., Hanau, 1605 ; De unions Anglice et Scotia:, Lend., 1606
;

Dispuiationcs tres, delibrisjur. can., dc libris jur. civ., de latinitatt

vet. vers., Hanau, 1605 ; Eegcdes disput. tres, dc pot. regis absoluta,

de unione regnorum, de vi eivium. Lend., 1605; Uispaniece ad-

vocationis libri duo, Hanau, 1613 ; In tit, de verb, signi/., Hanau,
1614 ; De Icgalis in test., Amsterd., 1661. An edition of the Opera

Omnia, commenced at Naples in 1770, was cut short by the death

of the publisher, Gravier, after the second volume. Of his numerous
unpublished writings, Gentili complained that four volumes were

lost *'pessimo pontificiorum facinore," meaning probably that they

were left behind in his flight to Caruiola.

Authorities.—Several tracts by the Abate Benigni in Colucci,

Antiehitd, Picene, 1790 ; a Dissertation by W. Reiger annexed to the

Program of the Groningeii Gymnasijcm for 1867; an Inaugnral

Lecture delivered in 1874 by T. E. Holland, and the preface

to a new edition of the Jus Petti, \S7T, by the same ; works by
Valdarnini and Foglietti, 1875 ; Speranza and Da Giorgi, 1876

j

Fiorini (a translation of the Jus Belli, with essay), 1877; A. Saffi,

1S78. See also E. Comba, in the Rivista Christiana, 1876-7 ; and
Sir T. Twiss, in tho Law Review, 1878. (T. E. H.)

GENTILLY, a town of France, in the department of the

Seine, is situated on the Bievre, a short distance south of the

fortifications of Paris. Its manufactures include biscuits,

soap, vinegar, mustard, wax candles, buttons, leather, and

pottery wares. It possesses a church of the 13th century,

a lunatic asylum, a convent, a monastery, and several

charitable institutions. The population in 1876 was

10,378.

GENTZ, FKiEDEica von (1764-1832), born at Breslau,

May 2, 1764, aptly and accurately described by his dis-

tinguished friend Varnhagen von Ense as a writer-states-

man (Schriftsteller Staatsmann). He was more than'* a

publicist or political writer. His position was peculiar,

and his career without a parellel. It is believed that no

other instance can be adduced of a man exercising the same

amount of influence in the conduct of public affairs, without

rank or fortune, without high office, without being a

member of a popular or legislative assembly, without in fact

any ostensible means or instrumentality besides his pen.

Born in the middle class in an aristocratic country, he lived

on a footing of social equality with princes and ministers,

the trusted partaker of their counsels apd the chosen

exponent of their policy.

His father heldan employment in thePrussian civil service;

his mother was an Ancillon distantly related to the states-

man of that name. On his father's promotion to the mint
X- _ 21
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directorship at Berlin and consequent removal to the capital,

he was sent to a gjiiinasiiim there, and in due course com-

pleted his education at the university of Frankfort-on-the-

Oder. He is said to have shown neither liking nor aptitude

for intellectual pursuits till after his attendance on the

lectures of Kant at Konigsberg, in his twentieth or twenty-

first year, when, suddenly lighted up as by inspiration,

he set to work in right earnest, mastered the Greek and

Latin languages, acquired as perfect a knowledge of French

as could well be attained by ono who was not a Frenchman,

and a sufficient familiarity with English to enable him

to translate from it with clearness and fluency. He also

managed to gain an intimate acquaintance with English

commerce and finance, which he afterwards turned to good

account. The extent of his acquirements was rendered

more remarkable by his confirmed habits of dissipation; for

from the commencement to the conclusion of his career he

was remarkable for the manner in which, in the midst of the

gravest occupations, he indulged his fondness for female

society and a ruinous passion for play. In 1786 he was

appointed private secretary to the royal general directory,

and was soon afterwards promoted to the rank of Kriegsrath

(war-councillor). Like JIackintosh, ho was fascinated by

the French Revolution at its dawn, and, like Mackintosh,

was converted to a sounder estimate of its then pending

results by Burke. He broke ground in literature in 179-i,

by a translation of the celebrated Essay on the French

Revolution, followed in 1794 and 1795 by translations from

Mallet du Pan and Mounier. In 1795 he founded and
edited a monthly journal which soon came to an untimely

end. In November 1797 he published a pamphlet under

the title of a SmdschreiOen or Missive addressed to Frederick

William III. of Prussia on his accession, pointing out the

duties of the new sovereign and especially recommending
the complete freedom of the press. In the course of the

next three years he contributed to the Ilistorisches Journal

a series of articles " On the Origin and Character of the

War against the French Revolution," with express reference

to Great Britain. These led to his visiting England, where
he formed intimate relations with Mackintosh, Lord Gren-

ville, Pitt, and other eminent men, which proved lasting,

flattering, and remunerative. The first entries in his pub-

lished diary, beginning April 14, 1800, and continued (with

breaks) to the end of 1828, run thus :

—

" Oil the 14th of April, an agreeable surprise. The Jew elder,

Hirsch, brottgUt me 50 thalers for drawing up I know not what
represontatLon {Vorstellung). May 2^.—Received through Baron
Kriidener a watch set with (small) brilliants, a present from the
emperor of Russia. June 1.—Received through Garlicke a letter

from Lord GrenviUe, together with a donation of £500, the first of

its kind."

The last entry for tnis year, 1800, is :

—

" At the end of the year

great pecuniary embarrassment. Received illOO from Garlicke and"

negotiated with Carysfort."

The diary for 1801 begins :

—

"February.—Very remarkable that
on the ono side Lord Carysfoi't charged mo with the translation into

French of the English Notes against Prussia, and shortly after-

wards Count Haugwitz with the translation into German of the

Prussian Notes against England."

Frequently recurring entries of this kind illustrate his

position through life. He was to all intents and purposes

a mercenary of the pen, but lie was so openly and avowedly,

and ho was never so much as siLspectod by those who knew
hira best of writing contrary to his own convictions at the

time. This is why he never lost the esteem or confidence

of his employers,—of Prince Metternich, for example, who,

when ho was officially attached to the Austrian Government,

was kept regularly informed of the .sources from which the

greater part of his income was derived. Embarrassments

of all sorts, ties and temptations from which ho was irre-

sistibly impelled to tear himself, led to his change of country;

and an entry for May 1802 runs:—"On the 15th I take

leave of my wife, and at three in the morning of the 20th

I leave Berlin with Adam Muller, never to see it again."

It does not appear that he ever saw his wife again either

;

and his intimacies with other women, mostly of the highest

rank, are puzzling from their multiplicity. He professes

himself unable to explain the precise history of his settle-

ment in Vienna. All he remembers is that he was received

with signs of jealousy and distrust, and that the emperor,

to whom he was presented by Count CoUoredo, showedno
desire to secure his services. Many years were to elapso

before the formation of the connexion with Metternich,

the most prominent feature and crowning point of his

career.

JBofora entering into any kind of engagements witli the

'Austrian Government he applied to the king of Prussia for

a formal discharge, which was granted with an assurance

that his Majesty, " in reference to his merits as a writer,

coincided in the general approbation which he had so

honourably acquired." A decisive proof of the confidence

placed in him was his being invited by Count Haugwitz to

the Prussian headquarters shortly before the battle of Jena,

and commissioned to draw up the Prussian manifesto and

the king's letter to Napoleon. It was in noticing this letter

that Napoleon spoke of the known and avowed writer as

"a wretched scribe named Gentz, one of those men without

honour who sell themselves for money." In the course of

1806, he published War bdiceen S]>ain and Enr/land, and
Fragments upon the Bahnice of Power in Europe, on receiv-

ing which (at Bombay) Mackintosh wrote :

—" I assent to all

you say, sympathize with all you feel, and admire equally

your reason and your eloquence throughout your masterly

fragment." The bond of union between him and Metter-

nich was formed in 1810. This was one reason, joined to

his general reputation, for his being named first secretary

to the congress of Vienna in 1814, where, besides his regular

duties, he seem.s to have made himself useful to several of

the plenipotentiaries, as he notes in his diary that he re-

ceived 22,000 florins in the name of Louis XVIII. from

Talleyrand, and £600 frooi Lord Castlereagh, accompanied

by " les pins foltes promesses." Ho acted in the same
capacity at the congress or conference of Paris in 1815, of

Aix in 1818, Karlsbad and Vienna in 1819, Troppau and
Laybach in 1820 and 1821, and Verona in 1822. The
following entry in his diary for December 14, 1819, has ex-

posed him to much obloquj' as tho interested advocate of

reactionary doctrines :
—"About eleven, at Prince Metter-

nich 's: attended the last and most important sitting of the

commission to settle the 13th article of the Bundes-Akt, and
had my share in one of the greatest and worthiest results of

tho transactions of our time. A day more important than

that of Leipsic." The I3th article provides that in all states

of the Bund the constitutional government shall be by estates

instead of by a representative body in a single chamber: " in

alien Bundestaaten wird eine landstiindische Verfassung
stattfinden." Remembering what ensued in France from the

absorption of tlie other estates in the Tiers Etat, it would
have been strange if Gentz had not supported this 13th
article. He was far from a consistent politician, but he was
always a .sound Conservative at heart ; and his reputation

rests on his foreign policy, especially on the courage, elo-

quence, and efficiency with which he made head against the

Napoleonic system till it was struck down.
The most remarkable phase of Gentz's declining years

was his passion, in his sixty-seventh year, for Fanny
Elsslor, the celebrated danseuse, which forms the subject of

some very remarkable letters to his attached friend Bahel
(tho wife of Varnhagen von Ense) in 1830 and 1831. He
died June 9, 1832. There is no complete edition of his

works. Tho late Baron von Prokesch was engaged in pre-

paring one when tho Austrian Government interfered, andj'

the design was perforce abandoned^ (a-_h^
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GEODESY
GEODESY (yrj, tlie earth, Saiu, to divide) is the science

of surveying extended to large tracts of country,

having ill view not only the production of a system of maps

of very great accuracy, but the determination of the curva-

ture of the surface of the earth, and eventually of the figure

and dimensions of the earth. This last, indeed, may be

the Bole object in view, as was the case in the operations

conducted in Peru and in Lapland by the celebrated French

astronomers Bouguer, La Condamiue, Maupertnis, Clairaut,

and others; and the measurement of the meridian arc of

France by Mechain and Delarabro had for its end the

determination of the true length of the " metre " which

was to be the legal standard of length of France.

The bi-sis of every extensive survey is an accurate tri-

angulation, and the operations of geodesy consist in—the

measurement, by theodolites, of the angles of the triangles
;

the measurement of one or more sides of these triangles on

tlie ground ; the determination by astronomical observations

of the azimuth of the whole network of triangles ; the de-

termination of the actual position of the same on the sur-

face of the earth by observations, first for latitude at some
of the stations, and secondly for longitude.

To determine by actual measurement on the ground the

length of a side of oue of the triangles, wherefrom to infer

the lengths of all the other sides in the triangulation, is not

the least difficult operation of a trigonometrical survey.

When the problem is stated thus—To determine the num-
ber of times that a certain standard or unit of length is

contained between two finely marked points on the surface

of the earth at a distance of some miles asunder, so that

the error of the result may be pronounced to lie between

certain very narrow limits,—then the question demands very

serious consideration. The representation of the unit of

length by means of the distance between two fine lines on
the surface of a bar of metal at a certain temperature is

never itself free from uncertainty and probable error, owing
to the difficulty of knowing at any moment the precise

temperature of the bar ; and the transference of this unit,

or a multiple of it, to- a measuring bar, will be aflfected not

only with errors of observation, but with errors arising from
uncertainty of temperature of both bars. If the measuring
bar bo not self-compensating for temperature, its expansion

must be determined by very careful experiments. The
thermometers required for this purpose must be very care-

fully studied, and their errors of division and index error

determined.

The base apparatus of Bessel and that of Colby have been
described in Figuke of the Earth (vol. vii. p. 598). The
average probable error of a single measurement of a base

line by the Colby apparatus is, according to the very elab-

orate investigations of Colonel Walker, C.B., R.E., the Sur-

veyor-General of India, ± l-5;i(^ meaning "one millionth").

W. Struve gives ±0'8/i as the probable error of a base

line measured %vilh his apparatus, being the mean of the

probable errors of seven bases measured by him in Russia
;

but this estimate is probably too small. Struve's appa-

ratus is simple : th^re are four wrought iron bars, each two
toises (rather ruore than 13 feet) long ; one end of

each bar is terminated in a small steel cylinder presenting
a slightly convex surface for contact, the other end carries

a contact lever rigidly connected with the bar. The shorter
arm of the lever terminates below in a polished hemisphere,
the upper and longer arm traversing a vertical divided arc.

In measuring, the plane end of one bar is brought into

contact with the short arm of the contact lever (pushed
forward by a weak spring) of the next bar. Each bar has

two thermometers, and a level for determining the inclina-

tion of the bar in measuring. The manner of transferring

the end of a bar to the ground is simply this : under the
end of the bar a stake is driven very firmly into the

ground, carrying on its upper surface a disk, capable of

movement in the direction of the measured line by means
of slow-motion screws. A fine mark on this disk Is

brought vertically under the end of the bar by means of a
theodolite which is planted at a distance of 25 feet from
the stake in a direction perpendicular to the base. Struve
investigates for each base the probable errors of the
measurement arising from each of these seven causes:

—

alignment, inclination, comparisons with, standards, read-

ings of index, personal errors, uncertainties of temperature,

and the probable errors of adopted rates of expansion.

The apparatus used in the United States Coast Survey
consists of two measuring bars, each 6 metres in length,

supported on two massive tripod stands placed at one
quarter length from each end, and provided, as in Colby's

apparatus, with the necessary mechanism for longitudinal,

transverse, and Vertical adjustment. Each measuring rod

is a compensating combination of an iron and a brass bar,

supported parallel to one another and firmly connected at

one end, the medium of connexion between the free ends

being a lever of compensation so adjusted as to indicate a
constant length independent of temperature or changes of

temperature. The bars are protected from external influ-

ences by double tubes of tinned sheet iron, within which
they are movable on rollers by a screw movement which
allows of contacts being made within idaa °f ^"^ inch.

The abutting piece acts upon the contact lever which is

attached to the fixed end of the compound bar, and carries

a very sensitive level, the horizontal position of which de-

fines the length of the bar. It is impossible here to give

a full description of this complicated apparatus, and we
must refer for details to the account given in full in the

United States Coast Survey Report for 1854. This appa-

ratus is doubtless a very perfect one, and the manipulation

of it must offer great facilities, for it appears to be possible,

under favourable circumstances, to measure a mile in one
day, 1 '06 mile having been measured on one occasion in

eight and a half hours. In order to test to the utmost the

apparatus, the base at Atlanta, Georgia, was measured
twice in winter and once in summer 1872-73, at tempera-

tures 51°, 45°, 90° F. ; the difference of the first and second

measurements was -4- 030 in., of the second and third

+ 0'34 in.,—the actual length and computed probable error

expressed in metres being 9338'4763 ± 0'0166. It is to

be noted that in the account of a base recently measured in

the United States Lake Survey, some doubt is expressed as

to the perfection of the particular apparatus of this de-

scription there used, on account of a liability to permanent
changes of length.

The last base line measured in India with Colby's com-
pensation apparatus had a length of 8912 feet only, and in

consequence of some doubts which had arisen as to the

accuracy of this compensation apparatus, the measurement
was repeated four times, the operations being conducted in

such a manner as to indicate as far as possible the actual

magnitudes of the probable errors to which such measures

are liable. The direction of the line (which is at Cape
Comorin) is north and south, and in two of the measure-

ments the brass component was to the west, in the other

two it was to the east The differences between the indi-

vidual measurements and the mean of the four are

+ -0017, - -0049, - '0015, + -0045 in feet. Themeaaurfe
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tnenta occupied from seven to ten dnya each,—the average

rate of such work in India being about a mile in five days.

The method of M. Porro, adopted in Spain, and by the

French in Algiers, is essentially different from those

just described. The measuring rod, for there is only

one, is a thermometric combination of two bars, one of

platinum and one of brass, in length 4 metres, furnished

-with three levels and four thermometers. Suppose A,

B, C three micrometer microscopes very firmly sup-

ported at intervals of 4 metres with their axes vertical,

and aligned in the plane of the base line by means of a

transit instrument, their micrometer screws being in the

line of measurement. The measuring bar is brought

under say A and B, and those micrometers read ; the bar

is then shifted and brought under B and C. By repetition

of this process, the reading of a micrometer indicating the

end of each position of the bar, the measurement is made.

The probable error of the central base of Madridejos, which

has a length of 14C64'500 metres, is estimated at ± 0'17/t.

This is the longest base line in Spain ; there are seven

others, six of which are under 2500 metres in length ; of

these one is in Majorca, another in Minorca, and a tiiird in

Iviga. The last base just measured in the province of Bar-

celona has a length of 2483'5381 metres according to the

first measurement, and 2483'5383 according to the second.

The total number of base lines measured in Europe up
to the present time is about eighty, fifteen of which do not

exceed in length 2500 metres, or about a mile and a half,

and two—one in France, the other in Bavaria—exceed

19,000 metres. The question has been frequently discussed

whether or not the advantage of a long base is sufiicieutly

great to warrant the expenditure of time that it requires,

or whether as much precision is not obtainable in the end

by careful triangulation from a short base. But the answer

cannot be given generally ; it must depend on the circum-

stances of each particular case.

It is necessary that the altitude above the level of the

sea of every part of a base line be ascertained by spirit

levelling, in order that the measured length may be reduced

to what it would have been had the measurement been
made on the surface of the sea, produced in imagin.ation.

Thus if I be the length of a measuring bar, h its height

at any given position in the measurement, r the radius of

the earth, then the length radially projected on to the level

of the sea \sl-- I. In the Salisbury Plain base line the

reduction to the level of the sea is- 0-6294 feet.

In working away from a base line ah, stations c, d, e, f
are carefully selected so as to obtain from well-shaped tri-

angles gradually increasing sides.

Before, however, finally leaving

the base line it is usual to verify it

by triangulation thus : during tho

measurement two or more points,

as p, q (fig. 1), are marked in the

base in positions such that tho

lengths of the different segments

of the line are known ; then,

taking suitable external stations,

as /(, Ic, the angles of the triangles

lihp, phq, hqk, kqa are measured.

From these angles can be com-
puted the ratios of the seg-

ments, which must agree, it all

operations are correctly per-

formed, with the ratios resulting

from tne measures. Leaving the

base line, the sides increase up
to ten, thirty, or fifty miles, oc'casibnally, but seldom, reach-

ing a hundred miles. The triangulation points may either

Fig. 1.

be natural object.'! presenting themselves in suitable posi-

tions, such as church towers ; or they may be objects

specially constructed in stone or wood on mountain tops
or other prominent ground. In every case it is necessary

that the precise centre of the station be marked by some
permanent mark. In India no expense is spared in making
permanent the principal trigonometrical stations—costly

towers in masonry being erected. It is essential that every
trigonometrical station shall present a fine object for ob-

servation from surrounding stations.

Horizontal Angles.

In placing the theodolite over a station to be observed
from, the first point to be attended to is that it shall rest

upon a perfectly solid foundation. The method of obtain-

ing this desideratum must depend entirely on the nature of

the ground; the instrument must if possible be supported

on rock, or if that be impossible a solid foundation must
be obtained by digging. When the theodolite is required

to be raised above the surface of the ground in order to

command particular points, it is necessary to build two scaf-

folds,—the outer one to carry the observatory, the inner one
to carry the instrument,—and these two edifices must have
no point of contact. Many cases of high scaffolding have
occurred on the English Ordnance Survey, as for instance

at Thaxted Church, where the tower, 80 feet high, is sur-

mounted by a spire of 90 feet. The scaffold for the ob-

servatory was carried from the base to the top of the spire
;

that for the instrument was raised from a point of the spire

140 feet above the ground, having its bearing upon timbers

passing through the spire at that height. Thus tlie instru-

ment, at a height of 178 feet above the ground, was
insulated, and not affected by the action of the wind on the

observatory.

At every station it is necessary to examine and correct

the adjustments of the theodolite, which are these:—the line

of collimation of the telescope must be perpendicular to its

axis of rotation ; this axis perpendicular to the vertical

axis of the instrument ; and the latter perpendicular to the

plane of the horizon. The micrometer microscopes must
also measure correct quantities on the divided circle or

circles. The method of observing is this. Let A, B, C . . . .

be the stations to be observed taken in order of azimuth

;

the telescope is first directed to A and the cross-haira of the

telescope made to bisect the object presented by A, then

the microscopes or verniers of the horizontal circle (also of

the vertical circle if necessary) are read and recorded. The
telescope is then turned to B, which is observed in the same
manner; then C and the other stations. Coming round by
continuous motion to A, it is again observed, and the agree-

ment of this second reading with the first is some test of

the stability of the instrument. In taking this round of

angles—or " arc," as it is called on the Ordnance Survey

—

it is desirable that the interval of time between the first

and second observations of A should be as small as may be

consistent with due care. Before taking the next arc the

horizontal circle is moved through 20° or 30°; thus a dif

ferent set of divisions of the circle is used in each arc, which

tends ;3 eliminate the errors of division.

It is very desirable that all arcs at a station should

contain one point in common, to which all angular measure-

ments are thus referred,—the observations on each arc com-

mencing and ending with this point, which is on the Ord-

nance Survey called the " referring object." It is usual for

this purpose to select, from among the points which have

to be observed, that one which affords the best object for

precise observation. For mountain tops a " referring ob-

ject " is constructed of two rectangular plates of metal in

tho same vertical plane, their edges parallel and placed at

such a distance apart that the light of the sky seen through
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appears as a vertical line about 10" iu nidtli. The best

distance for this object is from one to two miles.

It is clear that no correction is required to the angles

measured by a theodolite on account of -its heiglit above

the sea-level; for its axis of rotation coincides with the

normal to the surface of the earth, and the angles measured

between distant points are those contained between the

vertical planes passing through the axis of the instrument

and those points.

The theodolites used in geodesy vary in pattern and in

size—the horizontal circles ranging from 10 inches to 38

inches in diameter. In Eamsden's 36-inch theodolite the

telescope has a focal length of 36 inches and an aperture

of 2 '5 inches, the ordinarily used magnifying power being

54 ; this last, however, can of course be changed at the

requirements of the observer or of the weather. Ths pro-

bable error of a single observation of a fine object with this

theodolite is about 0""2.

Fig. 2 represents an altazimuth theodolite of an im-

proved pattern now used on the Ordnauce Survey. The

Fig. 2.—Altazimuth Theodolito.

horizontal circle of 14 inches diameter is read by tlirco

micrometer microscopes
; the vertical circle has a diameter

of 1 2 inches, and is read by two microscopes.
In the Great Trigonometrical Survey of India the theo-

dolites used in the more important parts of the work have
beea of 2 and 3 feet diameter,—the circle read by five

equidistant microscopes. Every angis is measured twice
in each position of the zero of the horizontal circle, of
which there are gener.\Uy ten ; the entire number of
measures of an angle is never less than 20. An examin-
ation of 1407 angles showed that the probable error of an
observed ancle is on the average ± 0'28.

For the observations of very distant stations it is usual

to employ a heliotrope. In its simplest form this is a plane
mirror 4, 6, or 8 inches in diameter, capable of rotation

round a horizontal and a vertical axis. This mirror is

placed at the station to be observed, and in fine weather
it is kept so directed that the rays of the sun reflected

by it strike the distant observing telescope. To the
observerthe heliotrope piesents the appearance ofa star of
the first or second magnitude, and is generally a pleasant

object for observing.

Astronomical Ohsemations.

The direction of the meridian is determined either by a

theodolite or a portable transit instrument. In the former

case the operation consists in observing the angle between

a terrestrial object—generally a mark specially erected and
capable of illumination at night—and a close circumpolar

star at its greatest eastern or western azimuth, or, at any
rate, when very near that position. If the obsarvafion be
made t minutes of time before or after the time of greatest

azimuth, the azimuth then will differ from its maximum
value by

(4500^ sin 1" !l^± ....
. sm z

in seconds of angle, omitting smaller terms. Here tha

symbol S is the star's declination, z its zenith distance. The
coUimation and level errors are very carefully determined

before and after these observations, and it is usual to arrange

the observations by the reversal of the telescope so that

coUimation error shall disappear. If b, c be the level and
collimation errors, the correction to the circle reading is

h cot z^c cosec z, h being positive when the west end of

the axis is high. It is clear that any uncertainty as to the

real state of the level will produce a corresponding uncer-

tainty in the resulting value of the azimuth,— an uncer-

tainty which increases with the latitude, and is very large

in high latitudes. This may bo partly remedied by observ-

ing in connexion with the star its reflexion in mercury.

In determining the value of "one division" of a level tube,

it is necessary to bear in mind that in some the value faries

considerably with the temperature. By experiments on the

level of Ramsden's 3 foot theodolite, it was found that

though at the ordinary temperature of 66° the value of a
division was about one second, yet at 32° it was about five

seconds.
.

The portable transit in its ordinary form hardly needs

description. In a very excellent instrument of this kind
used on the Ordnance Survey, the uprights carrying the tele-

scope are constructed of mahogany, each upright being built

of several pieces glued and screwed together; the base,

which is a solid and heavy plate of iron, carries a reversing

apparatus for lifting the telescope out of its bearings,

reversing it, and letting it down again. Thus is avoided

the change of temperature which the telescope would incur

by being lifted by the hands of the observer. Another

form of transit is tlie German diagonal form, in which the

rays of light after passing through the object glass are

turned by a total reflexion prism through one of the trans-

verse arms of the telescope, at the extremity of which arm

is the eye-piece. The unused half of the ordinary telescope

being cut away is replaced by a counterpoise. In this in-

strument there is the advantage that the observer without

moving the position of his eye commands the whole

meridian, and that the level may remain on the pivots

whatever be the elevation of the telescope. But there is

the disadvantage that the flexure of the transversa axis

causes a variable coUimation error depending on the zenith

distance of the star to which it is directed ; and moreover

it has been found that in some cases the personal error. of

an observer is not the same in the two positions of the

telescope.
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To determine the direction of the meridian, it is well to

erect two marks at nearly equal angular distances on either

side of the north meridian line, so that the pole star crosses

the vertical of each mark a short time before and after

attaining its greatest eastern and western azimuths.

If now the instrument, perfectly levelled, is adjusted to

have its centre wire on one of the marks, then when ele-

vated to the star, the star will traverse the v;ire, and its

exact position in the field at any moment can be measured

by the micrometer wire. Alternate observations of the

star and the terrestrial mark, combined with careful level

readings and reversals of the instrument, will enable one,

even with only one mark, to determine the direction of the

meridian in the course of an hour with a probable error of

less than a second. The seco;id mark enables one to com-

plete the station more rapidly, and gives a check upon the

^work. As an instance, at Findlay Seat, in latitude 57°

35', the resulting azimuths of the two marks were 177°

45' 37"-29 ± 0"-20 and 182° 17' 15"-61 ± 0"-13, while

the angle between the two marks directly measured by a

theodolite was found to bo 4° 31' 37"--13 ± 0"-23.

We now come to the consideration of the determination

of time with the transit instrument. Let fig. 3 repre-

sent thr sphere stereographi- n
cally projected on the plane

of the horizon,

—

ns being the

meridian, we the prime verti-

cal, Z, P the zenith and the

pole. Let p be the point in tv

which the production of the

axis of the instrument meets

the celestial sphere, S the posi-

tion of a star when observed on

a wire whose distance from the. *

collimation centre is c. Let a ^'S- 3.

be the azimuthal deviation, namely, the angle wZp, b the

level error so that Z/j = 90° - h. Let also the hour angle

corresponding to p be 00° - n, and the declination of the

same = m, the star's declination being S, and the latitude <!>.

Then to find the hour angle ZPS = t of the star when
observed, in the triangles pVS, jiVZ we have, since

pVS = 90 + T-n,
-Sin c = sin m sin 5 + co3mcosS sin(7i-T),

Sinjrt — sin6 sin - cos ft cos ^ sin rt,

Cos m sin n = sin b cas «^ + cos b sin ip sin a.

And these equations solve the problem, however largo bo

the errors of the instrument. Supposing, as usual, a, h,

m, n to be small, we have at once r — n + c sec h + m tan 8,

which is the correction to the observed time of transit.

Or, eliminating m and n by means of the second and third

equations, and putting z for the zenith distance of the star,

t for the observed time of transit, the corrected time is

.
,

rt Bin g-fft cos j + c

5:0s 5

Another very corivenient form for stars near the zenith is

this

—

T = J sec (/> + c sec 5 (- n (tan 5 - tan «p).

Suppose that in commencing to observe at a station the

error of the chronometer is not known ; then Laving se-

cured for the instrument a very solid foundation, removed

as far as possible level and collimation errors, and placed it

by estimation nearly in the meridian, let two stars dif-

fering considerably in declination bo observed—the in-

strument not being reversed between them. From these

two stars, neither of which should be a close circumpolar

star, a good approximation to the chronometer error can be

obtained ; thus let fj, e., be the apparent clock errors given

by these stars, if S,, 8_, be their declinations the real error

is

''fi + ('i- 'a^

tar. <p - tan 9i

laji Sj - Ian Sj

Of course this is still only approximative, but it will enable

the observer (who by the help of a table of natural tangents

can compute t in a few minutes) to find the meridian by
placing at the proper time, which he now knows approxi-

mately, the centre wire of his instrument on the first star

that passes—not near the zenith.

The transit instrument is always reversed at least once

in the course of an evening's observing, the level being

frequently read and recorded. It is necessary in most

instruments to add a correction for the difi'erence in size

of the pivots.

The transit instrument ia also used in the prime vertical

for the determination of latitudes. In the preceding figure

let } bo the point in which the northern extremity of the

axis of thu instrument produced meets the celestial sphere.

Let nZq be the azimuthal deviation = a, and 4 being the

level error, Zq = 90° -b ; let also nVq = t and Tq = i//. Let

S' be the position of a star when observed on a wire whose

distance from the collimation centre is c, positive when to

the south, and let k be the observed hour angle of the star,

viz., ZPS'. Then the triangles qTS', qVZ give

— Sin c -= sin 5 cos i^ - cos 5 sin il* cos {h + t),

Cos \,'/ = sin b sin i^-y cos b cos <j) cos «,

Sin i|/ sin T = cos b sin <l.

Now when a and b are very small, wo see from the last

two equations that 1/. = 1^ - 6, a = t sin i//, and if we calcu-

late </)' by the formula cot <^' = cot S cos h, the first equa-

tion leads us to this result

—

a sin s -f cos e -f c

the correction for instrumental error being very similar

to that applied to the observed time of transit in the case

of meridian observations. When a is not very small and z

is small, the formulae required are more complicated.

The method of determining latitude by transits in the

prime vertical has the disadvantage of being a somewhat

slow process, and of requiring a very precise knowledge of

the time, a disadvantage from which the zenith telescope ia

free. In principle this instrument is based on the proposi-

tion that when the meridian zenith distances of two stars

at their upper culminations—one being to the north and the

other to the south of the zenith—arc equal, the latitude is

the mean of their declinations ; or, if the zenith distance of

a star culminating to the south of the zenith be Z, its de-

clination being 8, and that of another culminating to the

north with zenith distance Z' and declination 8', then

clearly the latitude is ^(8-f 8")
-I- i(Z - Z"). Now the

zenith telescope docs away with the divided' circle, and sub-

stitutes the measurement micrometrically of the quantity

Z' - Z.

The instrument (fig. 4) is supported on a strong tripod,

fitted with levelling screws ; to this tripod is fixed the azi-

muth circle and a long vertical steel axis. Fitting on this

axis is a hollow axis which carries on its upper end a short

transverse horizontal axis. This latter carries the telescope,

which, supported at the centre of its length, is free to

rotate in a vertical plane. The telescope is thus mounted

excentrically with respect to the vertical axis around which

it revolves. An extremely sensitive level ia attached to

the telescope, which latter carries a micrometer in its eye-

piece, with a screw of long range for measuring differences

of zenith distance. For this instrument stars are selected

in pairs, passing north and south of the zenith, culminating

within a few minutes of time and within about twenty

minutes (angular) of zenith distance of each other. When
a pair of stars is to be observed, the telescope is Bet to the

mean of the zenith distances and in the plane of the
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meridian. The first star on passing the central meridional

wira is bisected by the micrometer ; then the telescope is

rotated very carefully through 180" round the vertical axis,

and the second star on passing through the field is bisected

Fia. i.—Zenith TekscoiH'.

by the micrometor on the centre wire. The micrometer has

tlius measured the difference of the zenith distances, and
the calculation to get the latitude is most simple. Of
course it is necessary to read the level, and the observa-

tions are not necessarily confined to the centre wire. In

fact if n, s be the north and south readings of the level for

the south star, n', s' the same for the north star, I the

value of one division of the level, m the value of one
division of the micrometer, r, r the refraction corrections,

/x, ;i' tlie micrometer readings of the south and north star,

the micrometer being supposed to read from tlie zonitli,

then, supposing tho observation made on the centre wire,—

•

* = 1(5 + O + JCm -/)"» + l(" + '''-*-s'K+J('--r').

It is of course of tho highest importance that the value
m of the screw be well determined. This is done most
effectually by observing the vertical movement of a close

circumpolar star when at its greatest azimuth.
In a single night with this instrument a veryl^ccurate

result, say with a probable error of about 0"-3 or 0"-4,

could be obtained for latitude from, say, twenty pair of

stars
; but when the latitude is required to be obtained with

tlie highest possible precision, four or five fine nights are
necessary. The weak point of the zenith telescope lies in

the circumstance that its requirements prevent the eelection

of stars whose positions are well fixed; very frequently it

is necessary to have the declinations of the stars selected

for this instrument specially observed at fixed observatories.

The zenith telescope is made in various sizes from 30 to 54
inches in focal lengtli ; a 30-inch telescope is sufficient

for the highest purposes, and is very portable. The zenith

telescope is a particularly pleasant instrument to work with,

and an observer has been known (a sergeant of Royal

Engineers, on one occasion) to take every star in his list

during eleven hours on a stretch, namely, from G o'clock

r.M. until 5 a.m., and this on a very cold November night

on one of tho highest points of the Grampians. Observeis

accustomed to geodetic operations attain considerable

powers of endurance. Shortly after the commencement of

the observations on one of the hills in the Isle of Skye a

storm carried away the wooden houses of the men and left

the observatory roofiess. Three observatory roofs were sub-

sequently demolished, and for some time the observatory

was used without a roof, being filled with snow every night

and emptied every morning. Quite different, however, was

ths experience of the same party when on the top of Ben
Nevis, 4406 feet high. For about a fortnight the state of

the atmosphere was unusually calm, so much so, that a

lighted candle could often be carried between the tents of

the men and the observatory, whilst at the foot of the hill

the weather was wild and stormy

Calculation nf Triangulation.

The surface of Great Britain and Ireland is uniformly

covered by triangulation, of which the sides are of various

lengths from 10 to 111 miles. The largest triangle has one

angle at Snowdon in Wales, another on Slieve Donard in

Ireland, and a third at Scaw Fell in Cumberland ; each side

is over a hundred miles, and the spherical excess is G4 ".

The more ordinary method of triangulation is, however,

that of chains of triangles, in the direction of the meridian

and perpendicular thereto. The principal triangulations of

France, Siiain, Austria, and India are so arranged. Oblique

chains of triangles are formed in Italy, Sweden, and Nor-

way, also in Germany and Russia, and in the United

States. Chains are composed sometimes merely of con-

.secutive plain triangles ; sometimes, and more frequently

in India, of combinations of triangles forming consecutive

polygonal figures. In this method of triangulating, the

sides of the triangles are generally from 20 to 30 miles in

length—seldom exceeding 40.

The inevitable errors of observation, which are insepar-

able from all angular as well as other measurements, in-

troduce a great difficulty into the calculation of the sides

of a triangulation. Starting from a given base in order to

get a required distance, it may generally be obtained in

several different ways—that is, by using different sets of

triangles. The results will certainly differ one from another,

and probably no two will agree. The experience of the

computer will then come to his aid, and enable him to

say which is the most trustworthy result ; but no experi-

ence or ability will carry him through a large network of

triangles with anything like assurance. The only way to

obtain trustworthy results is to employ the method of least

squares, an explanation of which will be found in Figure

OF THE Earth (vol. vii. p. 605). We cannot here give any

illustration of this method as applied to general triangula-

tion, for it is most laborious, even for the simplest cases.

We may, however, take the case of a simple chain—com-

mencing with the consideration of a single triangle in which

all three angles have been observed.

Su]ipose that the sum of the observed angles exceeds the proper

amount by a small quantity e : it is required to assign proper cor-

rections to the angles, so as to cause this error to disnjipear. To
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do this we must bo guitlei by the tivighl of the dctermiDations of

each angle. "When a series of direct and independent observations

is made, under similar circumstances, of any measurable magnitude
—aa an angle—the weight of the result is equal to half tlie square

of the number of observations divided by the sum of the squares of

the diilereneea of the individual measures from tlie mean of all.

Now let A, /r, I be the weights of the three measured angles, find let

X, y, 2 be the corrections which should be applied to them. We know
that z + y + z + € = 0; and the theory of probabilities tcaclies us that

the most probable values are those which make /u'- + A-y'^ + /~^ a

minimum. Hero we arrive .at a simple definite problem, the result

of which is hx = ky=lz, showing that € has to be divided into three

parts which shall be proportional to the reciprocals of the weights

of the corresponding angles. In what follows we shall, for simpli-

city, suppose the weiglits of the observed angles to be all equal.

Suppose now that A, B, C are the three angles of a triangle, and
that the observed values are A + Cj, B + Cj, C + fj; then, although

<i, e^, Cg, the errors of observation, are unknown, yet byaddingup the

observed angles and finding that the sum is in e.xcess of the truth

by a small quastity e, we get c^-i-c^ + c^ = c. »Now, according to

the Last proposition, if we suppose the angles to be equally well

observed, we have to subtract ^e from each of the observed
valnes, which thus become A + lcj- ^c^- ^('g, B - Jc^ + Icg - ^(^j,

C -
J<-'i

- 3«j + l^^a. Then to obtain a and b by calculation from tht
known side c, we have

a sin (C-iCj- J(;2 + l«3) = i: sin (A + §Ci - j<;,- J?j),

with a similar expression for the relation between b and c. Put
o, /5, 7 for the cotangents of A, B, C, then the errors of the computed
values of a and b are expressed thus

—

5a-Ja{ci{ 2a + -).) + C2(-a + 7)-t%(--a-2-).)}

Now these actual errors must remain unknown ; but we
here make use of the following theorem, proved in the doc-

trine of probabilities. The probable error of a quantity
which is a function of several independently observed ele-

ments is equal to the square root of the sum of the squares

of the probable errors that would arise from each of the

observed elements taken singly. Now suppose that each
engle in a triangle has a probable error c, then we replace

e„ e„, Cj by c, and adding up the squares of the coefficients

find for the probable error of a, ± Jae ^6 ^(a- -1- ay -f y"),

and for that of 6, ± Jie JG J(fi^^^ ^y + y-). Suppose the
triangle equilateriil, each side eight

miles, and the probable error of an
observed angle ''3 ; then the probable

error of either of the computed sides

will be found to be 60 inches.

Take a chain of triangles as indi-

cated in the diagram (fig. 5); suppose

all the angles measured, and that the

sides MN, HJ are measured bases ; it

is required to investigate the neces-

sary corrections to the observed angles

in order not only that the sum of the

three angles of each triangle fulfil the

necessary condition, but that the length

of HJ, calculated from that of MN,
shall agree with the measured length.

Let Xj, Yi, Zj, &c., he the arlgles as observed, a.,, y,, -,,

,

required corrections; then each triangle on adding up the angles

gives au equation Xi + y, -K Jj + ej — 0. Let tho corrected angles be

X' = X-ha;, Y' =y + !/, &c.,then

HJ sin XJ sin X, sin X' sin XJ
SlN'sia V; sin YJ sin YJ sin YJ

sia Xi sin Xj sin X3 sin X^,, .

"^Bin Yi sin Yj sin Y3 sin Y^

^i> ^n "v *^<'-> "i"

l>ct a,, Pi, y„ . . . Be tne cotangents 01 the angles, so tnat sm \'

= sin a(1 + ax), then u in this last equation is easily seen to be the

right hand member of the equation

f-aiX^- fi^li^ + a^,- $.j!/^+ . . . .

Here /is known numerically, for tho ratio of the measured bases is

known, and tho product of the ratios of the sines of tho observed

angles is known by computation. Tho most probable values of

"n ^11 '!>•••• t^rc those which make tho sum Si^' + y' + z') a mini-

mum, or, as wo may write it,

it,-S,{x' + y' + (.e + x+!/)'')

a minimum. Tliis, and the previous equation in /, determine all

the corrections. Uiffcrenliato both and multiply the former by a.

multiplier 1", then
2zi + y, + Ci + 'Pai= 0,
2i/i + Xi + ei-r$,-0,
3x.~ -P(2a. + S,)-«i,
sy- ri.ai+2e.)'Ci.

Now, substitute these values in the / equation, and P becomco
known ; then follow at once all the corrections from tho two Lost-

written equations. These corrections being ajqilicd to the observed
angles, every side in tho triangulation lias a definite value, wliicli
is obtained by the ordinary method of calculation.

A spheroidal triangle differs from a spherical triangle, not
only m that the curvatures of the sides are different one
from another, but more especially in this that, while in the
spherical triangle the normals to tho surface at the angular
points meet at the centre of the sphere, in the spheroidal

triangle the normals at the angles A, B, C meet the axis of

revolution of the spheroid in three different points, which
we may designate a, /?, y respectively. Now the angle A of

the triangle as measured by a theodolite is the inclination

of the planes l)Aa and CAa, and the angle at B is that

contained by the planes AB/3 and CB/3. But the planes

AEa and AB/3 containing the line AB in common cut the

surface in two distinct plane curves. In order, therefore,

that a splieroidal triangle may be exactly defined, it is

necessary that the nature of the lines joining the three

vertices be stated. In a mathematical point of view the

most natural definition is that the sides be geodesic or

shortest lines. Gauss, in his most elegant treatise entitled

Disquisitiones gcnerales circa superficies curvas, has entered

fully into the subject of geodesic triangles, and has in-

vestigated e.Kpressions for the angles of a geodesic triangle

whose sides are given, not certainly finite expressions, but
approximations inclusive of small quantities of the fourth

order, the side of the triangle or its ratio to the radius of

the nearly spherical surface being a small quantity of the

first order. The terms of the fourth order, as given by
Gauss for any surface in general, are very complicated even
when the surface is a spheroid. If we retain small quanti-

ties of tho second order only, and put ^i, §> d for the angles

of the geodesic triangle, while A, B, C are those of a plane

triangle having sides equal respectively to those of the

geodesic triangle, then, o- being the area of the triangle and
H, b, c the measures of curvature at the angular points,

|t = A-l-^(2a-Hi-l-0.

S-B + ^(a + 2b-(-c),

«-C-t-^(a + l.-h2£).

Tlio geodesic line being the shortest that can be drawn
on any surface between two given points, wo may be con-

ducted to its most important characteristics by the follow-

ing considerations : let p, q be adjacent points on a curs-ed

surface ; through 5 the middle point of the chord pq imagine

a plane drawn perpendicular to pq, and let S be any point

in the intersection of this plane with the surface ; then

pS + Sq is evidently least when sS is a minimum, which is

when sS is a normal to the surface ; hence it follows that of

all plane curves on the surface joining/), a, when those points

are indefinitely near to one another, that is the shortest

which is made by the normal plane. That is to say, the

osculating plane at any point of a geodesic line contains the

normal to the surface at that point. Imagine nowthree points

in space, A, B, C, such that AB = BC = c; let the direction

cosines of AB be/, m, n, those of EC I', m, n, then x, y, z being

tho coordinates of B, those of A and C will be respectively

—

x-cl : y-cru ; a- en
x-^-cV : y + an' : z + cn'.

Hence tho coordinates of the middle point M of AC are

X + ^c{l' -l),y + ic{m' - m), sj- ^c{n' -n), and the direction
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cosines of BM arc tLorefore proportional to I' -I: m -m:
n - n. If tba angle made by BC with AB be indefinitely

small, the direction cosines of BM are as U : &iii : Bn. Now
if AB, BC be two contiguous elements of a geodesic, then

BM must be a normal to the surface, and since 8/, &m, hi

are'in tnfs case represented by 8 ^, 8^, 8—,

Px

du,

dx

<Py

df_
du
dy

du
li

have

In

dr-v
n

which, however, are equivalent to only one equation,

the case of the spheroid this equation becomes

(Px

which integrated gives yJx - xdy = CJs. This again may
be put in the form r sin a = C, where a is the azimuth of

the geodesic at any point—the angle between its direction

and that of the meridian—and r the distance of the point

from the axis of revolution.

From this it may be shown that the azimuth at A of the

geodesic joining AB is not the same as the astronomical

azimuth at A of B or that determined by the vertical plane

AaB. Generally speaking, the geodesic lies between the

two plane section curves joining A and B which are formed

by the two vertical planes, supposing these points not far

apart. If, however, A and B are nearly in the same latitude,

the geodesic may cross (between A and B) that plane curve

which lies nearest the adjacent pole of the spheroid. The
condition of crossing is this. Suppose that for a moment we

drop the consideration of the earth's non-sphericity, and

draw a perpendicular from the pole C on AB, meeting it

in S between A and B. Then A being that point which is

nearest the pole, the geodesic will cross the plane curve if

AS be between :JAB and |AB. If AS lie between this

last value and iAB, the geodesic will lie wholly to the

north of both plane curves, that is, supposing both points to

be in the northern hemisphere.

The circumstance that the angles of the geodesic triangle

do not coincide with the true angles as observed renders

it inconvenient to regard the geodesic lines as sides of the

triangle. A mora convenient curve to regard as the side

of the spheroidal triangle is this ; let L be a point on the

curve surface between A and B, X the point in which the

normal at L intersects the axis of revolution, then if L be

subject to the condition that the planes ALA, BLA. coincide,

it traces out a curve which touches at A and B the two
plane curves before specified. Joining A, B, C by three such
lines, the angles of the triangle so formed coincide with the

true angles.

Let the azimuths (at the middle poict, say) of the sides BC, CA,
AB of a spheroidal triangle be a , ^ , y , these being measured from
0' to 360° continuously, and the angles of the triangle lettered in

the same cyclical direction, and let a, b, c be the lengths of the sides.

Let there be a sphere of radius r, such that r is a mean proportional
between the principal radii of curvature at the mean latitude <j>

of the spheroidal triangle, and on tliis sphere a triangle having
sides equal respectively to a, b, c. If A', B', C be the angles of the
apheroidal triangle, A, B, C those of the spherical triangle, then

A-
12r»

COS V(62 sin 2/3 - 1;' sm 2t) ,

B'- B = j^j cos ii>{c' sin 27 - a- sin 2a^ ,

C - C = j^^ COS '^(a'.sin 2i. - 6- sin 2/3)

.

By adding these together, it appears that, to the order of terms
here retained, the sum of the angles of the spheroidal triangle is

equal to the sum of the angles of the -spherical triangle. The
sphorical excess- of a spheroidal triangle is therefore obtained by

multiplying its area by —, . Gauss's measure of curvature.

Further, let Aj, Bj, Cj be the angles of a jjlane triangle having
still the same sides a, b, c, then it may be shown by spheric^ trigo-

nometi-y that, r being the radius of the sphere as before.

B-B, =A( 1 +

120r»

tii"- + l-'+7c" \

I20r' )
'

7a- + 'ib^ + c-\p p A f^ 7a'- + n' + c-\

It is but seldom that the terms of the fourth order are

required. Omitting them, we have Legendre's theorem, viz.,

" Lf from each of the angles of a spherical triangle, the sides

of which are small in comparison with the radius, one-third

of the spherical excess be deducted, the sines of the angles

thus diminished will be proportional to the length of the

opposite sides, so that the triangle may be computed as a

plane triangle." By this means the spherical triangles

which present themselves in geodesy are' computed with

very nearly the same ease as plane triangles. And from

the expressions given above for the spheroidal angles

A', B', C' it may be proved that no error of any consequence

cau arise from treating a spheroidal triangle as- a spherical,

the radius of the sphere being as stated above.

When the angles of a triangulation have been adjusted

by the method of least squares, the next process is to calcu-

late the latitudes and longitudes of all the stations starting

from one given point. The calculated latitudes, longitudes,

and azimuths, which are designated geodetic latitudes,

longitudes, and azimuths, are not to be confounded with the

observed latitudes, longitudes, and azimuths, for these last

are subject to somewhat large errors. Supposing the

latitudes of a number of stations in the triangulation to be

observed, practically the mean of these determines the posi-

tion in latitude of the network, taken as a whole. So the

orientation or general azimuth of the whole is inferred from

all the azimuth observations. The triangulation is then

supposed to be projected on a spheroid of given elements,

representing as nearly as one knows the real figure of tSie

earth. Then, taking the latitude of one point and the direc-

tion of the meridian there as given—obtained, namely, from

the astronomical observations there—one can compute the

latitudes of all the other points with any degree of precision

that may be considered desirable. It is necessary to employ

for this purpose formulae which will give results true even

for the longest distances to the second place of decimals of

seconds, otherwise there will arise an accumulation of

errors from imperfect calculation which should always be

avoided. For very long distances, eight places of decimals

should be employed in logarithmic calculations ; if seven

places only are available very great care will be required to

keep the last place true. Now let tj>, 4>' be the latitudes of

two stations A and B ; a, a' their mutual azimuths counted

from north by east continuously from 0° to 360° ; w their

difference of longitude measured from west to east; and s

the distance AB.
First compute a latitude tj^i ^7 means of the formula

<ji^ = tji-{ cos a, wnerep is the radius of curvature of the

meridian at the latitude <^ ; this wiU require but four places

of logarithms. Then, in the first tvro of the following, five

places are sufficient

—

f = sin a cos a ,

2p)>'

s^ . o
77 =» sm -a tan d>i

,

2pn

,),
-

(J,
= _ cos (a - |e) - 7)

~,

P,

_s sin (g-je)

n cos i<P' + hn)

a'-a = u biu id>'+lri)-i + ''-^^'-\

-\. — VI
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Here n is the nurmal or radius of curvature perpendicular

to the meridian ; both n and p correspond to latitude <^j,

and p^ to latitude !(<;!) + '/>'). For calculations of latitude

and longitude, tables o( the logarithmic values of p sin 1",

n sin 1", and 2np sin 1" are necessary. The following table

contains these logarithms for every ten minutes of latitude

from 52" to 53° computed with the elements a = 20926060

and a :<; = 295:294:—
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ence by the condition of making its surface coincide with

the mathematical surface of the eartli at A; and secondly, by

altering the form and dimensions of the spheroid. With

respect to the first circumstance, we may allow the spheroid

two degrees of freedom, that is, the normals of the surfaces

at A may be allowed to separate a small quantity, com-

pounded of a meridional difference and a difference per-

pendicular to the same. Let the spheroid be so placed that

its normal at A lies to the north of the normal to the

earth's surface by the small quantity ^ and to the east by
the quantity 17. Then in starting the calculation of geodetic

latitudes, longitudes, and azimuths from A, we must take,

not the observed elements <j>, a, but for 0, <(> + (, and for a,

a -I- ); tan tf>, and zero longitude must be replaced by rj sec 0.

At the same time suppose the elements of the spheroid

to be altered from a, e to a + da, e + de. Confining our

attention at first to the two points A, B, let(0'), (a'), (w) be

the numerical elements at B as obtained in the first calcu-

lation, viz., before the shifting and alteration of the

spheroid ; they will now take the form

(0') + .'^+ n+f^^i +l:iic,

(«') +/4+ ij'-n + h'da +)c'ilc,

(u) +/( + fit + A""^" + k'd'i

where the coefficients /, y, . . . <tc. can be numerically calcu-

lated. Now these elements, corresponding to the projection

of B on the spheroid of reference, must be equal severally

to the astronomically determined elements at B, corrected

for the inclination of the surfaces there. If f', -q be the

components of the inclination at that point, then we have

{' = (0')-0'+ J\-^. gn+ hiUi + ktlc,

7]' t^n tp' =• {a) - a +/'i + ff'Tj+ h'da + k'dc,

7l' sec ip'^lw)- til +/'{ -H g'-i\ + K'da -H H'dc',

where <^', a', <u are the observed elements at B. Here it

appears that the observation of longitude gives no ad-

ditional information, but is available as a check upon the

azimuthal observations.

If now there be a number of astronomical stations in

the triangulation, and we form equations such as the above

for each point, then wo can from them determine those

values of f, »;, da, de, which make the quantity |- + q" +
i'+i]"'-*- .... a minimum. Thus we obtain that

spheroid which best represents the surface covered by the

triangulation.

In the Accoiiiit of the Principal Triangidalion of Great

Britain a)ul Ireland will bo found the determination, from

75 equations, of tho spheroid best representing the surface

of the British Isles. Its elements are a = 20927005 ± 295
feet, h : a -h = 280 ± 8 ;

and it is so placed that at Green-

wich Observatory ^= l"'864, r}= -0""5-16.

Taking Durham Observatory as the origin, and the tan-

gent plane to the surface (determined by ^= - 0"'664, »; =
-4" •117) as the plane of x and y, the former measured
northwards, and z measured vertically downwards, the

equatiou to the surface is

99524953^' -I- •992SS00.1j/' + -99703052:-

- 000671003XS - 41C550rOi-0.

Altitudes

Tho precise determination of tiie altitude of his station

is a matter of secondary importance to the gcodesist ; never-

theless it is usual to observe the zenith distances of all trigo-

nometrical points. The height of a station does indeed

influence the observation of terrestrial angles, for a vertical

line at B does not lie generally in the vertical plane of A,
but the error (which is very easily investigated) involved

in the neglect of this consideration is much smaller than
the errors of observation. Again, in rising to the height
h above the surface, the centrifugal force is increased and
tho magnitude and direction i/i* the _ attraction cf tte

earth are altered, and the efi'ect upon tlie observation
of latitude is a very small error expressed by the formula

- •
—— sin 2</>, where g, g are the values of gravity at

the equator and at the pole. This is also a quantity which
may be neglected, since for ordinary mountain heights it

amounts to only a few hundreths of a second.

The uncertainties of terrestrial refraction Tehder it im-
possible to determine accurately by vertical angles the
heights of distant points. Generally speaking, refraction is

greatest at about daybreak ; from that time it diminishes,

being at a minimum for a couple of hours before and after

mid-day ; later in the afternoon it again increases. This
at least b the general march of the phenomenon, but it is

by no means regular. The vertical angles measured at the

station on Hart Fell showed on one occasion in the month
of September a refraction of double the average amount,
lasting from 1 p.m. to 5 P.M. The mean value of the co-

efficient of refraction h determined from a very large num-
ber of observations of terrestrial zenith distances in Great
Britain is -0792 ± -0047 ; and if we separate those rays
which for a considerable portion of their length cross the
sea from those which do not, the former give i= -0813 and
the latter ^•=•0753. These values are determined from
high stations and long distances ; when the distance is

short, and the rays graze the ground, the amount of refrac-

tion is extremely uncertain and variable. A case is noted
in the Indian Survey where the zenith distance of a station

lO'O miles off varied from a depression of 4' 52"'6 at 4.30
P.M. to an elevation of 2' 24"-0 at 10.50 p.m.

If U, K be the heights above the level of the sea of two
stations, 90° -1- S, 90° -)- 8' their mutual zenith distances

(S being that observed at k), s their distance apart, the
earth being regarded as a sphere of radius = a, then, with
sufficient precision,

(•'-#"-')

('-if'--)-

If from a station whose height is h the horizon of the eea

be observed to have a zenith distance 90° + S, then the above
formula gives for h the value

, _o tan's

2 1-2A-

Suppose the depression 8 to be n minutes, then h.—

1 054jj- if the ray be for the greater part of its length cross-

ing the sea ; if otherwise, A = 1 •040k-. To take an example :

the mean of eight observations of the zenith distance of the

sea horizon at the top of Ben Nevis is 91° 4' 48", or S =
64 -8; the ray is pretty equally disposed over land and water,

and hence A= l'047re- = 4596 feet. The actual height of

tlie hill by spirit-levelling is 4406 feet, so that the error of

the height thus obtained is only 10 feet.

Longitude.

The determination of the difference of longitude between
two stations A and B resolves itself into the determination

of the local time at each of the stations, and the compari-

son by signals of the clocks at A end B. Whenever tele-

graphic lines are available these comparisons are made by
electro-telegraphy. A small and delicately-made apparatus

introduced into the mechanism of an astronomical clock or

chronometer breaks or closes by the action cf tho clock a
galvanic circuit every second. In order to record the

minutes as well as seconds, one second in each minute,

namely that numbered or 60, is omitted. Tlie seconds are

recorded on a chronograph, which consists of a cylinder re-

volving uniformly at the rate of one revolution per minute

h'~h = s tan I

h-h'= s tan
I
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covered with while 'paper, on which a pen liaviiig a slow

movement in the direction of the axis of the cylinder de-

scribes a continuous spiral. This pen is deflected through

the agency of an electromagnet every second, and thus the

seconds of the clock are recorded on the chronograph by

oflfsets from the spiral curve. An observer having his hand

on a contact key in the same circuit can record in the same

manner his observed times of transits of stars. The method

of determination of difference of longitude is, therefore,

virtually as follows. After the necessary observations for

instrumental corrections, which are recorded only at the

station of observation, the clock at A is put in connexion

with the circuit so as to write on botli chronographs,

namely, that at A and that at B. Then the clock at B is

made to writs on both chronographs. It is clear that by

this double operation one can eliminate the effect of the

small interval of time consumed in the transmission of sig-

nals, for the dill'erence of longitude obtained from the one

chronograph will be in excess by a? much as that obtained

from the other will be in defect. The determination of the

personal errors of the observers in this delicate operation

is a matter of the greatest importance, as therein lies pro-

bably the chief source of residual error-

Since tliff oitido FicirnE o? Tnn EAr.xn was written, consiJer-

fiMc additions to tlic d^iln for tlie determination of tlic somiaxes of

the earth have been obtained from India, viz., a new meridian arc

of 20°, tlie sontljern point of whicli is at Jl.injjalore, togetlier with

several aics of longitude, the longest of whieh, between Bombay
and Nizagapatani, extends over 10' SO'. The clFcet of the aceession

of these new measures is to alter the figure previously given to Uio

following : the semiaxes of the spheroid best rfeprosenting the large

arcs now available are

O-20920202; c= 20854895; c :«•= 292-465 : 293-465.

This value of the major semiaxis exceeds that previously given by
140 feet, whereas the new polar semiaxis is less than the old by 220

feet. If we admit that the ligure may possibly be an ellipsoid (not

of revolution), tlicn the investigation leads us, through the solution

of 51 equations, to these values of the semiaxes

—

n = 20926629,
6-20925105,
c = 20854407.

The greater asis of the equator lies in longitude 8° 15' west of

Greenwich, a meridian which passing through Ireland and Portugal

cuts off a portion of the north-west coraer of Africa, and in tho

opposite hemisphere cuts olf the north-east corner of Asia. The
ajiparcnt ellipticity of the equator is much reduced by the addition

of the new data, and it would not be right to put too much confi-

dence in the ellipsoidal figure until many more arcs of longitude

shall have furnished the means of testing the theory nioic decisively

than can be done at present. (See I'hilosojihkal Miir/nzinfi, August

1878.) - (A. R. C.)

GEOFFREY OF MONMOUTH (11101-1154), one of

the most famous of the Latin chroniclers, was born at Jlon-

raouth early in the 1 2th century. Very little is known of his

life. He became archdeacon of the church in Monmouth,

and in 1152 was elected bishop of St Asaph. He died in

1154. Three works have been attributed tohim—the Chroni-

con sive Eislorki Britomtm ; a metrical Life and Prophecies of

Merlin; and the Compendium Gaii/iedi de Corpore Christi

el Sacramento EucharislidB. Of these the first only is

genuine ; internal evidence is fatal to the claims of the

second ; and the Competidium is known to be written by

Geoffrey of Auxerre. The IHstoria Britonum appeared in

1147, and created a great sensation; Geoffrey professed

that the work was a translation of a Breton work he had

got from his friend Walter Calenius, archdeacon of Oxford.

It is highly probable that the Breton work never existed.

The plcli of translation was a literary fiction extremely

common among writers in the Middle Ages, and was adopted

to give a mysterious importance to the communications of

the author and to deepen the interest of his readers. We
may compare with this Sir Walter Scott's professed quota-

tions from " Old Plays," which he wrote as headings for

chapters in his novels. If Geoffrey consulted a Breton

book at all, it would probably be one of the Arthurian

romances then popular in Armorica. His history is a work

of genius and imagination, in which the story is told with

a Defoe-liks minuteness of detail very likely to impose on

a credulous age. It is founded largely on the previous

histories of Gildas and the so-called Nennius; and many

of the legends are taken direct from Virgil. The history

of Merlin, as embodied in the Eisloria, is found in Persian

and Indian books. Geoffrey's imagination may have been

greatly stimulated by local English legends, especially in

the numerous stories he gives in support of his fanciful

derivations of names of places. Whatever hints Geoffrey

may have got from popular tales, and whatever materials

he may have accumulated in tho course of his reading, the

Ilistoria is to be thought of as largely his own creation

and as forming a splendid poetical whole. Geoffrey, at all

events, gave these stories their permanent place in litera-

ture. We have sufficient evidence to prove that in Wales

tho work was considered purely fabulous. (See Giraldiis

Cambrensis, Jlinerarium Cambricc, lib. i., c. 5, and C'avi-

irim Deacriplio, c. vii.) ^And William of Newbury eaya

" that fabler (Geoffrey) with Lis fables shall be straightway

spat out by us all." Geoffrey's Ilistoria was tho basis of

a host of other works. It was abridged by Alfred of

Beverley (1150), and translated into Anglo-Norman verse,

first by Geoffrey Gaimar (1154), and then by Wace (1180),

whose work, Li Romans de Brut, contained a good deal of

new matter. Early in the 13th century was published

Layamon's Brul; and in 1278 appeared Robert of

Gloucester's rhymed Chronicle of England. These two works,

being written in English, would make the legends popular

with tho common people. The same influence continued

to show itself in the works of Roger of Wendover (1237),

Matthew Paris (1259), Bartholomew Cotton (1300?),

Matthew of Wes;,minster (1310), Peter Langtoft, Robert

do Brunne, Ralph Higden, John Harding, Robert Fabyan

(1512), Richard Grafton (15G9), and Raphael Holiushed

(1580), who is especially important as the immediate

source of some of Shakespeare's dramas. A large part of

the introduction of Milton's History of England consists of

Geoffrey's legends, which are not accepted by him as his-

torical. The stories, thus preserved and handed down,

have had an enormous influence on literature generally, but

especially on English literature. They became familiar to

the Continental nations; and they even appeared in Greek,

and were known to the Arabs. With the exception of the

translation of the Bible, probably no book has furnished so

large an amount of literary material to English writers.

The germ of the popular nui-sery tale, Jaclc llie Giant-Killer,

is to be found in the adventures of his Corineus, the com-

panion of Brutus, who settled in Cornwall, and had a

desperate fight with giants there. Goemagot, one of these

giants, is said to be the origin of Gog and Magog—two

effigies formerly exhibited on the Lord J.Iayor's day in

London, which are referred to in several of the English

dramatists, and still have their well-known representatives

in tho Guildhall .of tho city. Chaucer gives Geoffrey a

place in his "House of Fame," where he mentions "Englyssh

Gaunfride" (Geoffrey) as being "besye for to here up Troye."

Meanwhile the Arthurian romances had assumed a unique

place in literature. The Arthur of later poetry is a grand

ideal personage, seemingly unconnected with either space

or time, and performing feats of extraordinary and super-

human valour. The real Arthur— if his historical existence

is to be conceded—was most probably o Cumbrian or
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CiCratuclycle Briton; and Geoffrey is responsible for tlie

blunder of transferring him to South Wales. So intimately

13 GeofiFroy connected with Arthur's celebrity, that he is

often called Qalfridus Arturus. Although the wondrous

cycle of Arthurian romances scarcely originated with

Geoffrey, he made the existing legends radiant with poetic

colouring. They thus became the common property of

Europe; and, after being modified by the trouvires in

France, the minnesingers in Germany, and by such writers

as Gaimar, Wace, Mapes, Robert de Borron, Luces de

Gast, and Hiilie de Borron, they were converted into a

magnificent prose poem by Sir Thomas Malory, in 1461.

Malory's Morle Darthur, printed by Caxton in 1485, is as

truly the epic of the English mind a» the Iliad is the epic

of the Greek mind.

The first English tragedy, Gorboduc, or Ferrex and
Porrex (1565), which was written mainly by Sackville, is

founded on the Historia Britoyi-um. John Higgins, in

The Min-oT for Magistrates (1587), borrows largely from

the old legends. This work was extremely popular in the

Elizabethan period, and furnished dramatists with plots for

their plays. Spenser's Faerie Queene is saturated with tlio

ancient myths; and, in his Arthur, the poet gives us a

noble spiritual conception of the character. In the tenth

canto of Book ji. there is

—

" A chronicle of Briton kings,

From Brut to Uther's rayne.

Warners lengthy poem entitled Albion's England (158&)

is full of legendary British history. Drayton's Polyolbion

(1613) is largely made up of stories from Geoffrey, begin-

ning with Britain-founding Brute. Geoflfrey's good faith

and historic accuracy are warmly contended for by Drayton,

in Song x. of his work.

In Shakespeare's time Geoflfrey's legends were still im-

plicitly believed by the great mass of the people, and were

appealed to as historical documents by so great a lawyer

as Sir Edward Coke. They had also figured largely in the

disputes between the Edwards and Scothind. William

Camden was the first to prove satisfactorily that the

Historia was a romance. Sliakespeare's King Lear was
preceded by an earlier play entitled The Chronicle History

of King Lear and his Three Daughters, Gonorill, liagan,

and Corddia, as it hath been divers and sundry times lately

acted. Shakespeare's immediate authority was Holinshed;

but the later chronicles, in so far as they were legendary,

were derived from Geoffrey. The story of Cymbeline

is another illustration of the fascination these legends

exercised over Shakespeare. An early play, ascribed by
some to Shakespeare, on Locrine, Brutus's eldest son,

is a further example of how the dramatists ransacked

Geoflfrey's stores. The Historia was a favourite boo'K

with Milton ; and he once thought of writing a long poem
on King Arthur, whose qualities he would probably have
idealized, as Spenser has done, but with still greater moral

grandeur. In addition to the evidence afforded by the in-

troduction to his History of England, Milton shows in

many ways that he was profoundly indebted to early

legendary history. His exquisite conception of Sabrina, in

Comus, is an instance of how the original legends were
not only appropriated but ennobled by many of our writers.

In his Latin pooms, too, there are some interesting passages

pertinent to the subject.

Dryden once intended to write an epic on Arthur's ex-

ploits ; and Pope planned an epic on Brutus. Mason's
Cararfaci^bears witness to Gooifrey's charm forpoetic minds.

Wordsworth has embalmed the beautiful legend of Pious
Elidure in his own magic verse. In chapter xxxvL of the

Piclcwick Papen Dickens gives what he calls "The
True Legend of Prince Bladud," which is stamped through-

out with the impress of the author's peculiar genius, ar.d

lit up with his Strany humour., Alexander Smith has a
poem treating of Edwin of Deira, who figures towards the
close of Geofi'rey's history. And Tennysotfa Idylls of the

King furnish the most illustrious example of Geofirey's

influence ; although the poet takes his stories, in the first

instance, from Malory's Morte Darthur. The influence tha
legends have had in causing other legends to spring up,

and in creating a love for narrative, is simply incalculable.

In this way Geoflfrey was really, for Englishmen, the in-

ventor of a new literary form, which is represented by the

romances and novels of later times.

There are several MSB. of Geoffrey's work in the old Royal
Library of the British Museum, of which one formerly belonging
to Margan Abbey is considered the best. The titles of the various
editions of Geoffrey are given in Wright's Biog. Brit. Lit., in the
volume devoted to the An^o-Norman period, which also contains
an excellent notice of Geoffrey. The work compiled by Bale and
Pits ^ves a mythical literary history, corresponding to Geoffrey's

mythical political history. Of the Life arul Prc/phccics of Merlin,
falsely attributed to Geoffrey, 42 copies were printed for the
Roxburghe Club in 1830. The Historia was translated into Eng-
lish by Aaron Thompson {London, 1718) ; and a revised edition was
issued by Dr Giles (London, 1842), which is to he found in the
volume entitled Six Old English Chronicles in Bohn's Antiquarian
Library. A discussion of Geoffrey's literary influence is given in

"Legends of Pre-Roman Britain," an article in the Dublin Uni:
vcrsity Magazine for April 1876. The latest instance of the interest

in Geoffrey is the publication of the following work :

—

Der Miiiiclu^ner

Brut Oottfried von Monyiwnlh infranzos. Versen des zivulften Jahr^
Aw7M:?er(5, herausgeg. von R. Hofmann and K. VoUmoller, Halle, 1877.'

For further information about Geoffrey, consult Warton's English
Poetry; iiovley'a English Writers', Skene's i^our .^nctCTii Books of^

IValcs; and a valuable paper on " Geoffrey of Monmouth's History
of the Britons," in the 1st vol. of Mr Thoma3 Wright's Essays on
Archaological Subjects (London, 1861). (T. 01.)

GEOFFROY SAINT-HILAIRE, 6tienne (1772-1844),'

a celebrated French naturalist, was the son of Jean G(5rard

Oeoffroy, procurator and magistrate of fitampes, Seine-et-

Oise, where he was born, April 15, 1772. His early

education was carefully superintended by his mother and
paternal grandmother, and when still a boy ho had already

become acquainted with the masterpieces of the literature

of the ancients, and of the age of Louis XIV. Destined by
his friends for the church, he entered, as an exhibitioner,

the college of Navarre, in Paris, where he studied natural

philosophy under Brisson ; and in 1788 he obtained one

of the canonicates of the chapter of Sainte Croix at

fitampes, and also a benefice. Science, however, ofi'ered to

hira a career more congenial to his tastes than that of an

ecclesiastic, and, after some persuasion, he gained from his

father permission to remain in Paris, and to attend the

lectures at the College de France and the Jardin des Plantes,'

on the condition that he should likewise read law. He
accordingly took up his residence at Cardinal Lemoine's^

college, and there became the pupil and soon the esteemed

associate of Brisson's friend, Haiiy, the eminent mineral-j

ogist, under whose guiding influence his passion for the

natural sciences daily deepened. Having, before the close'

of the year 1790, taken the degree of bachelor in law, he

became a student of medicine, but the lectures of Fourcroy

at the Jardin des Plantes, and of Daubenton at the OolWgo

de France, and his favourite scientific pursuits gradually

came to occupy his almost exclusive attention. His studies

at Paris were at length suddenly interrupted, for, on the

12th or 13th of August 1792, Haiiy and the other profes-

sors of Lemoine's college, as also those of the college of

Navarre, were arrested by the revolutionists as priests, and

confined in the prison of St Firmin. Through Daubenton

and other persons of distinction with whom be was

acquainted, Geoffrey on the 14th August obtained ah order

for the release of Haiiy in the name of the Academy ; still

the other professors of the two colleges, save Lhomond.

who had been rescued by his pupil Tallien, remained in

confinement, Goegf^ foreseeing their certain destruction
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if they remained in tlio hands of tlie rcvoliilioiiists, deter-

mined if possible to secure their liberty by stratagem. Cy
bribing one of the officials at St Firniin, and disguising

himself as a commissioner of prisons, he gained admission

to his friends, and entreated them to effect their escape by

following him. All, however, dreading lest their deliver-

ance should render the doom of their fellow-captives the

more certain, refused the offer, and one priest only, who
was unknown to Geoifroy, left the prison. Already on the

night of the 2d of September the massacre of the pro-

scribed had begun, when Geoffroy, yet intent on saving the

life of his friends and teachers, repaired to St Firmin. At
4 o'clock on the morning of the 3d Sept., after 8 hours'

waiting, he by means of a ladder assisted the escape of

.twelve ecclesiastics, not of the number of his acquaintance,

'and then the approach of dawn and the discharge of a gun

(directed at him warned him, his chief purpose unaccom-

plished, to return to his lodgings. Leaving Paris he retired

Ito fitampes, where, in consequence of the anxieties of which

lie had lately been the prey, and the horrors which he had

jwitnessed, he was for some time seripusly ill. At the

jbeginning of the winter of 1792 he returned to his studies

in Paris, and in ilarch of the following year Daubenton,

tlirough the interest of Beruardiu de Saint Pierre, procured

him the office of sub-keeper and assistant demonstrator of

the cabinet of natural history, vacant by the resignation

of Lac^pide. By a law passed June 10th, 1793, Geoffrey

was appointed one of the twelve professors of the newly

constituted museum of natural history, being assigned the

chair of zoology. In the same year he busied himself with

the formation of a menagerie at that institution. On the

Cth May 1794 commenced his opening course of lectures,

and on December 1st he read to the society of natural

history his first paper, on the subject of the Aye-aye. It

was in 1794, also, that through the introduction of Tessier

he entered into correspondence with Georges Cuvier, to

whom, after th? uerusal of some of his manuscripts, he

wrote :
" Venez joue: parmi nous le role de Linn^, d'un autre

legislateur del'histoire Saturelle." Shortlyafter theappoint-

ment of Cuvier iis^Merirud's assistant (see vol. vi. p. 740),

Geoffroy received him into his house. The two friends

wrote together five memoirs on natural history, one of which,

on the classification of mammals, puts forward the idea of

the subordination of characters upon which Cuvier based

his zoological system. It was in a paper entitled " Hisioire

des Makis, ou singes de Madagascar," written in 1795, that

Geofi'roy first gave expression to his views on "the unity

of organic composition," the influence of which is percep-

tible in all his subsequent writings : nature, he observes,

presents us with only one plan of construction, the same in

principle, but varied in its accessory parts.

In 1798 Geofl'roy was cliosen a member of the great

scientific expedition to Egypt. With Delile ard Larrey,

on the capitulation of Alexandria in August 1801, he re-

sisted the claim made by thcBritish general Hutchinson to

the collections of the expedition, sending him word that,

were his demand persisted in, history would have to record

of him that he also had burnt a library in Alexandria.

Early in January 1802 Geoifroy returned to his accustomed

labours in Paris. He was elected a member of the academy
of sciences of that city in September 1807. In March of

the following year the emperor, who had already recognized

his national services by the award of the cross of the legion

of honour, selected him to visit the museums of Portugal,

for the purpose of procuring from them collections, and
these, though in the face of considerable opposition from
the British, he eventually was successful in retaining as a

permanent possession for his country. In 1809, the year

nfter his return to France, he was made professor of zoology

of the faculty of scicncea at Paris, and from that Dcriod he

devoted liimsclf more cxrlu.^ivcly llian before to the study
of anatomical philosophy'. In 1815 he was elected political

representative for his native town. Three years later he
gave to the world the first part of his celebrated PhUosoj'hie

Analom{rpie,ihe second volume of which,'published in 1822,

and memoirs subsequently written account for the forma-

tion of monstrosities on the principle of arrest of develop^

ment, and of the attraction of sLinilar parts. When, in

1830, Geoffroy proceeded to apply to the invertebrata hia

views as to the unity of animal composition, he found a

vigorous opponent in Georges Cuvier, and the discussion

between them, continued up to the time of the death of

the latter, soon attracted the "attention of the scientific

throughout Europe. Geoffroy, a synthcsist, contended, in

accordance with his theory of unity of plan in organic com-
position, that all animals are formed of the sanie elements,

in the same number, and with the same connexions: homo-
logous parts, however they differ in form and size, must
remain associated in the same invariable order. With
Goethe he held that there is in- nature a law of compensation

or balancing of growth, so that if one organ take on an

excess of development, it is at the expense of some other

part ((/. Darwin, Oiiyin of Species, 5th ed., p. 182); and he

maintained that, since nature takes no sudden leaps, even

organs which are supcriiuous in any given species, if they

have played an important part in otlier species of the same
family, are retained as rudiments, which testify to the per-

manence of the general plan of creation. It was his con-

viction that, owing to the conditions of life, the same forms

had not been perpetuated since the origin of all things,

although it was not his belief that existing species are

becoming modified (see Darwin, op. cii-., p. xvi.). Cuvier,

who was an analytical observer of facts, admitted only the

prevalence of "laws of coexistence" or "harmony" in

animal organs, and maintained the absolute invariability of

species, -nhich he declared had been created with a regard

to the circumstances in which they were placed, each organ

contrived with a view to the function it had to fulfil, thus

putting, in Geoffrey's consideration, the effect for the cause.

In July 1840 Geoffroy became blind, and some months

later ho had a paralytic attack. From that time his

strength gradually failed him. He resigned his chair at tho

museum in 1S41, and on the 19th June 1844, at the ago

of 72, he died.

GeotFroy wrote

—

Cotalorjue dcs MammifiTCs du ittis^im 'national

dHi^toirc nalurdlc, 1813, not c^uite completed; Philosophie a-nato-

miquc,-— t. i. , Dcs orrjaiifs rcspiratoirc^, 1818, & t. ii. , Dcs Monstruo-

sites hunmines, 182"2; Systimc dcntnirc dcs Mamviifi-rcs et dcs

Oiscanx, Istpt, 1824; Sur le Principe dc VUniti dc Composition

orijaniqiie, 1828; Cours de VHistoire nattmllc dc3 Mammifircs,

1829; Prindpcs de Phi!osoi>hic zoologiqvc, 1830; Amies progressives

d'un Katuraliste, 1835; Frarjmcnts hiographiqiies, 1«38; Kotions

' st/nihUiqncs, historiqiLcs, et physiologiqius de Philosophic nattircUe,

1838; and other works ; aXso :f!al oi i\\a Description dc 1'iqyptc pcir

la Commission des Sciences, 1821-30; nnd, witli F. Cu-rier, Uistaire

naturellc dcs Mammi/ires, i vols., 1820-42; besides very numerous
papers published in tlio Annates du Musapn, the Ann. dcs Sei.

nat., the Bulletin philomatiquc, La Decade iqypticnnc, Xa Dh-allc

philosophiquc, the Jtcv. cnajclopediqiu, Mem. dc I'Acad, dis Sciences,

and elsewhere, among the Bubjeets of which are the anatomy nf

marsupials, ruminants, and eleetrical fishes, tho vertebrate theory

of the skull, the opcrcula of fishes, teratology, paleontology, and

tho influence of surroundiug conditions in modifying animal forms.

Seo Vie, Trat'aujr, et Doctrint ScientiAjue tPStienne Gecfroy Saint-Hilaire.

pnr son fiti if. liidore Gfoffrcy Saint-Uilaire, Tarls and Strasburc, 1S47, to

wlilcli \s appciKicd a Uat of Gcoflruy'a works; and Joly, in Bw^. i'nirerselU.

un-l.lSSG. (F. H. D.)

GEOFFROY SAINT-HILAIKE, Isiboke (1805-61),

a French zoologist, son of the preceding, was born at the

Jardin des Plante.s, Paris, December 16, 1805. In his

earlier years he showed an aptitude iot mathematics, but

eventnally he devoted himself to the study of natural his-

tory and of medicine, and in 1824 he was appointed assist-

ant naturalist to his father. On the occasion of his taking

the degree of doctor of rac^Jicini., .''eptcmber 8, 1829, ho
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-cad a lliesis entitled ProjMeztions siir la monstruosite, con-

xlderee chez Vhomme et les animanx ; and iu 1832-37 was

jjublished Iris great toratological work, Ilisloire gencrah et

particulih-e des anomalies de Voryanisation chcz I'homme et

les animaux, 3 vols. 8vo, with 20 plates. In 1829 he

delivered for his father the second part of a course of

lectures on ornithology, and during the three following

years he taught zoology at the Athiinee, and teratology at

the £cole {>ratique. He was elected a member of the

academy of sciences at Paris on April 15, 1833, was in

1837 appointed to act as deputy for his father at the

faculty of sciences in Paris, and in the following year

was sent to Bordeaux to organize a similar faculty there.

He became successively inspector of the academy of Paris

(1840), professor of the museum on the retirement of his

father, iiiepector general of the university (1844), a mem-
ber of the royal council for public instruction (1845), and,

on the death of Blainville, professor of zoology at the

faculty of sciences (1850). In 1854 he founded the

Acclimatization Society of Paris, of which he was president.

He died at Paris, November 10, 1861.

Besides the above-mentioned works, ho wrote

—

Essais de ZooJogie

g&ru!ralc, 1841; Fie .... d JEtknne Geoffroy Sainl-Bilaire, 1847;
Acclimatalion el Domcstv:ation des Animaux uliles^ 1849, 4th ed.

,

1861 ; IjeUres silt Its substances alimentaires ct jmrticuliiTement sut
la viande dc ckeval, 1856 ; and Bistcdre naturcUe gin^ah des rigncs

organiques, 3 vols., 1854-62, which was not completed, chap, ix,

of tome ill. being unfinished. He wae the author also of various

papers on zoology, comparative anatomy, and palaeontology, pub-
lished for the most part in the Annates du Mus6um, the iUmoires
des Savants HrangcrSf the C'l^mptes rend^cs, and the Diet, des Sciences

naturelles.

GEOGEAPHY
Inteoduction.

GEOGRAPHY is the science which describes the earth,

the term being derived from two Greek words y^, the

earth, and ypdipw, to write. By means of geography the

surface of the earth is delineated and described, boundaries

are defined, areas are exactly measured, and the relative

positions of places are determined. Geography thus em-

braces a wide range of subjects, and it has been found

necessary to divide its study into several distinct sections.

I. Comparative Geography traces the history of discovery,

and records the changes which have taken place in land and

sea in historic times.

II. Mathematical Geography explains the figure, magni-

tude, and motion of the earth, teaches how to determine

the positions of places on its surface, and shows how the

whole or any portion of the earth may, on the principles of

projection, be delineated on a map or chart.

III. Physical Geography is the description of the actual

state of the earth's surface in its three great divisions—land,

sea, and air.

IV. Political Geography describes the earth as divided

into countries, oRcupied by various nations, and improved
by human art and industry.

The following article is limited to a view of the progress

of geographical discovery, an explanation of the principles

of mathematical geography, and a synopsis of physical

geography. For details relating to political geography the

reader must consult the descriptive articles under their

particular headings.

I. View of the Psogress op Geogeaphical Discovery.

Four main causes have led to geographical discovery and
exploration, namely, commercial intercourse between dif-

ferent countries, the operations of war, pilgrimages and
missionary zeal, and in later times the pur.guit of knowledge
for its own sake, which is the highest of all motives.

Pbcciii- The Phcenicians are the earliest commercial people ot
•ciaus. whose discoveries we have any correct accounts. They first

explored the shores of the Mediterranean, and eventually

extended their voyages through the Straits of Gibraltar, and
visited the western shores of Spain and Africa, planting

colonies and opening wider fields for their commerce by
instructing the natives in their arts and improvements.

They also monopolized the trade with India ; and their chief

emporium, the rich city of Tyre, was the centre whence the

products of the East and West were distributed. The trade

of the West was brought from the port called Tarshish in

Scripture, which is probably identical with Carthage, where
the ships arrived from Spain, Africa, and distant Britain.

Concerning the far eastern land reached by the Phcenicians,

called Ophir in Scrfpture, there has been much dispute.

The voyage to Ophir, we are told, occupied three years

thither and homSiUard, and the cargo consisted of gold,

ivory, apes, peacocks, and "algum" wood (1 Kings ix. 20,

and X. 11). The following reasons lead to the conclusion

that Ophir was the Malabar coast of India. In the Hebrew
the word for apes is koph (without any etymology in Semitic

tongues), in Sanskrit kaji. Ivory in Hebrew is sken-habbim;

in Sanskrit ibha is an elephant. Peacocks is in Hebrew
tokki-im from togei, the name still used on the Malabar coast,

derived from the Sanskrit. Algum wood, or almug, is

corrupted from valgu (ka), sandal wood from Malabar.

Thus the Phcenicians were the first great carriers of the

ancient world, extending their commercial operations from
their central mart of Tyre on the Syrian coast to the tin-

yielding isles of the Cassiterides in the far west, and to the

ports of India in the east.

The great Phoenician colony of Carthage retained in full Carthage

vigour the commercial spirit of the parent state. The
Carthaginians traded on the coasts of Spain and Gaul, and
exteuded their discoveries southwards along the coast of

Africa, and to the Fortunate Islands, now known as the

Canaries. Herodotus relates how the Phcenicians, setting

sail from the Red Sea, made their way to the south, and
when autumn approached they drew their vessels to land,

sowed a crop, and waited till it was grown, when they

reaped it and again put to sea. Having spent two years in

this manner, in the third year they reached the pillars .of

Hercules and returned to Egypt. But the most celebrated

voyage of antiquity, undertaken for the purpose of discovery,

was the expedition under Hanno, fitted out by the senate

of Carthage with the view of attempting the complete

survey of the western coast of Africa. Hanno is said, in

the Periplus Hannonis, to have set sail with a fleet of 60
vessels, and the extent of his voyage has been variously

estimated as reaching to the river Nun, to a little beyond
Sierra Leone, and even as far as 'the Gulf of Benin.

Another famous navigator, who sailed from the Car.,'....ginian

colony of Massilia (Marseilles) in about 320 B.C., was

Pytteas. He steered northwards along the coasts of Spain

and. Gaul, sailed round the island of Albion, and stretching

stiU further to tlio north, he discovered an island known to

the ancients as Ultima Thide, which may possibly have been

the Shetland Isles.

The conquests of Alexander the Great, by making known Aleian-

the vast empire of Persia, materially enlarged the bounds 'J^'' "»

of geographical knowledge. Although the course of his
^'*'''-

expedition was mainly by land, the mind of the conqueror

was also intent on commerce and maritime discovery. In

327 B.C. Alexander led an army of Greeks down the valley

of the Cabul river into the Punjab, and his oxpsditioa
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resulted iu a voyage of discovery from the moutli of the

Indus to that of the Tigris, and in opening direct inter-

course between Grecian and Hindu civilization. The
Greeks who accompanied Alexander were accurate ob-

eervers, and described the towns and villages, the products

and the aspect of the country, with care. The con-

queror resolved to return through Gedtosia (the modem
Baluchistan), but he also intendod to open the trade

by sea between Europe and India, and his general

Nearchus, a native of Crete, volunteered to lead this famous
voyage of discovery. His fleet consisted of 30 galleys con-

taining 2000 man. On October 2, 326 B.C., the fleet of

Nearchus left the Indus, and the anchorages each night are

carefully recorded. Ou the 17th of December Cape Jask
was doubled and the fleet entered! the Persian Gulf, and on
the 9th of February it was at the mouth of the Kanln.
Nearchus rejoined Alexander at Susa; and the conqueror
himself embarked in the fleet and ascended the Tigris to

Opis, above Baghdad. He then ordered his successful

admiral to prepare another expedition for the circumnaviga-
tion of Arabia ; but unfortunately the great conqueror died
at Babylon in 324 B.C., and the fleet wa.s dispersed.

The dynasties founded by Alexander's generals, Seleucus,
Antiochus, and ii'tolemy, encouraged the same spirit of

enterprise which their master had so carefully fostered, and
estended geographical knowledge in several directions.

Seleucus Nicator established the Greco-Bactrian empire, and
continued the intercourse with India. The most authentic
information respecting the Gangetio valley was supplied by
Megasthenes, an ambassador sent by Seleucus, who reached
the remote city of Patali-putra, the modem Patna, on the
Ganges.

Ptolcra- The Ptolemies of Egypt showed equal anxiety to extend
the bounds of geographical knowledge. Ptolemy Euergetes
sent an expedition wliich discovered Abyssinia, and fitted

out a fleet under Eudoxus to explore the Arabian Sea.
After two successful voyages, Eudoxus left the Egyptian
service, and proceeded to Cadiz with the object of fitting

out an expedition for the purpose of African discovery ; and
we learr. from Strabo that the veteran explorer made at
least two voyages southward along the coast of Africa. The
Ptolemies sent fleets annually from their Red Sea ports of
i-"^8reuic6 and Myos Hormus to Arabia, as well as to ports
on the coasts of Africa and India.

*Vt-w?. The Romans did not encourage navigation and commerce
with the same ardour as their predecessors ; still the luxury
of Rome, which gave rise to demands for the varied pro-
ducts of all the countries of the known world, led to an
active trade both by ehips and caravans. But it was the
military genius of Rome, and the ambition for universal
empl.o, which led not only to the discovery but also to the
Barvey of nearly all Europe, and of large tracts in Asia and
Africa. Every new war produced a new survey and
itinerary of the countries which were conquered. In the
height of their power the Rorhans had surveyed and ex-
plored all the coasts of the Mediterranean, Italy, Greece, the
Balkan peninsula, Spain, Gaul, western Germany, and
Britain ; but the eastern parts of Germany, Denmark,
Sweden, and Russia were still unknown regions. In Africa
their empire included Egypt, Carthage, Numidia, and
Mauritania. lu Asia they held Asia Minor and Syria, had
eeut expeditions into Arabia, and were acquainted with the
more distant countries formerly overrun by Alexander,
hamely, Persia, Scythia, Bactria,' and India. Roman inter-

course with India especially led to the extension of geo-
graphical knowledge.

The first Roman who- undertook a journey to India was
solely influenced by the desire to acquire a knowledge of

the people and their doctrines. This was Apollonius, n

tesident at Autioch, who set out towards the close of the

first half century of our era. He and his attendants,

Damis and Philostratus, reached the Indus, and journeying
across the Punjab, came to a bronze pillar with the inscrip-

tion "Here Alexander halted "; but it is doubtful whether
the party advanced as far the Ganges. It was, however, in

the reigns of Severus and his immediate successors that

Roman intercourse with India was at its height.

In all time, while warriors and explorers extehded the Atte-npw

area of geographical knowledge, there have been students at system-

wbo have striven to systematize and put into due form the "'--''"B-

accumulated information. From the first it was perceived
that a knowledge of localities could not be attained without
some notion of their relative positions, and their distances

from each other. Consequently the attempts to establish

fixed principles on which the surface of the earth, or any
portion of it, could be delineated, were almost coeval with
the earliest voyages of discovery.

The first attempt made to determine the position of places

appears to have depended on the division of the earth into

"climates," distinguished by the species of animals and plants

produced in each. This method, however, was soon aban-
doned for another, which consisted in observing at places

the length of the longest and shortest days by means of a
"gnomon." An upright pillar of a known height being
erected on a level pavement, by observing the lengths of the

meridian shadows the progress of the sun from tropic to

tropic was traced. The most ancient observation with the

gnomon is that of Pytheas, in the days of Alexander the

Great, who observed at the summer solstice at Massilia that

the length of the meridian shadow was to the height of the

gnomon as 213J to 600, an observation which makes the

meridian altitude of the sun at Marseilles on that day 70°

27'. The merit of the invention of the gnomon in Greece

is ascribed to the astronomical school of Miletus ; but there

is reason to believe that this method of observation was
invented in Egypt, and that Thales carried the knowledge
of it into Greece. This was the first step towards connect-

ing geography with astronomy; and little further advance

was made until the establishment of the famous astrono-

mical school of Alexandria.

Eratosthenes (27G-196 B.C.) was the first who reduced Erato,

geography to a regular system, and laid its foundations on stbenes.

clear and solid principles. Under the patronage of the

Ptolemies he had access to all the materials collected by
Alexander and his generals. The doctrine of the sphericity

of the earth had by this time been adopted, and the aim of

his labours was to delineate, in conformity with this prin-

ciple, the known parts of the earth's surface. Founding his

system on the use of the gnomon, he supposed a line to be
traced through certain places, in all of which the longest

day was known to be exactly of the same length. Such a

line would evidently be a parallel to the equator. This first

parallel passed through Rhodes, and was ever afterwards

adopted as the basis of ancient maps. Eratosthenes con-

tinued his work by tracing other parallels at certain intervals

from the first, one through Alexandria, another through

Syene, a third through Meroe. He also traced, at right

angles to these, a meridian passing through Rhodes and

Alexandria, southwards to Syene and Meroe. As the pro-

gress which he thus made towards the completion of what

he had so skilfully conceived naturally tended to enlarge his

ideas concerning geographical science, he attempted next

to determine the circumference of the globe by the actual

measurement of a segment of one of its great circles.

Posidonius made another meas\irement of an arc of the Tosi-

meridian between Rhodes and Alexandria about 170 years doniu«.

afterwards ; but the amount of error in the calculations of

!

Eratosthenes and Posidonius is imcertain, for want of a-

knowledge of the true length of the stadium in which their

results are expressed. The ancients made their first ineri-
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diun at the sacred pronrontory of Iberia, aad tlieir longitu-

dinal error increased rapidly as they advanced eastwards.

This is no doubt due to tlieir longitudes being based en-

tirely on distances calculated in the itineraries of travellers.

Sueff data of course produced very great distortions in the

representations giveu of the couutries on the surface of the

globe.

The improvements introduced bji Eratosthenes were per-

fected in principle by Hipparchus, who flourished from 160

to 135 B.C. Hv was the first astronomer who undertook

tlie arduous task of makiug a catalogue of the stars and

fixing their relative positions. His object was to transmit

to posterity a knowledge of the state of the heavens at the

period of his observations. The extremities of the imagi-

nary axis round which the heavens perform their diurnal

revolutions suggest two fixed points by which the position

of the great circle of the celestial sphere, called the celestial

equator, is determined. If a great circle be supposed to

pass through these points and any star, the position of the

star will be ascertained if we measure iu degrees and parts

of a c' egret the arc of the meridian circle intercepted be-

tween th star and the equator, and also the arc of the

equator intercepted between a given point iu it and the

meridian circle passing through the star. Upon this prin-

ciple Hipparchus arranged the stars according to their

places in the heavens ; and the great improvement which

lie introduced into geography consisted in this, that he

applied to the determining of the position of any point on

the surface of the earth the same rule which he Iiad intro-

duced in the arrangement of the constellations. Thus he

furnished the means of ascertaining the relative positions of

places with far greater accuracy than could be obtained from

iiiaerary measurements. He made a considerable number
of observations for latitude, and pointed out how longitudes

might be determined by observing the eclipses of the sun

aud moon,
ly. The most ancient maps that have reached modern times

are those which illustrate Ptolemy's geography, but an earlier

map made for Aristagoras, king of Jliletus (500 B.C.), is

minutely described by Herodotus. Ptolemy composed his

system of geography in the reign of Antoninus Pius, about

150 A.D. His materials consisted of all the itineraries

prepared by the Piomans, proportions of tlie height of the

gnomon and its shadow at the time of the equinoxes and
solstices taken by different astronomers, calculations founded

on the length of the longest days, and various reports of

travellers and navigators. Ptolemy undertook the task of

comparing and reducing this mass of crude material into

one system, following the principles laid down by Hippar-
chus, but which had been neglected during the two centuries

and a half since his time, even by such men as Strabo and
Pliny. In Ptolemy's work we find for the first time the

mathematical principle of the construction of maps, as well

as of several projections of the sphere.

The errors of Ptolemy arose from defective information,

and the want in many instances, and especially as regards

the remote parts of the then known world, of astronomical

observations. He adopted the measure of a degree at SOB'

stadia ; and the latitudes along the chief parallel of Ehodes,
as first laid down by Eratosthenes, are tolerably correct.

But the elements for determining the longitudes were still

derived from itineraries, and errors in latitude accumulated
to the north and south of the central parallel

Although Ptolemy was the first scientific geographer
whose work has come down to us in a complete form, the

fiarlier labours of Strabo, who lived in the reigns of Augustus
|Bnd Tiberius, are of equal value, and we fortunately possess

I, the whole of his 1.7 books." Pliny also devoted two books
of his extensive work to geography; and the scattered

geographical notices of other ancient writers were collected

10—9

into ohe work of four volumes by Hudson, and published '

between 1698 and 1712, with notes by Dodwell. From the'i

days of Ptolemy to the revival of letters in Europe, little

was done towards the scientific improvement of geographical

science, though military and commercial enterprise led to a
great extension of knowlege of the earth's surface.

After the dissolution of the Roman empire, Constan-
tinople became the last refuge of arts, taste, and elegance

;

while Alexandria continued to be the emporium whence
were imported the commodities of the East. The em
peror Justinian sent two Nestorian monks to China, who
returned with eggs of the silkworm concealed in a hollow

cane, and thus silk manufactures were established in the

Peloponnesus and the Greek Islands. It was also in the

reign of Justinian that Cosmas Indicopleustes, an Egyptian Cotmaai

merchant, made several voyages, and afterwards composed
his Topognqyliia C/i/-is(ia!ja, containing a particular descrip-

tion of India. The great outburst of Mahometan conquest

was followed by an Arabian civilization, having its centres

at Cordova and Baghdad, in connexion with which geo-

graphy again received a share of attention.

From the 9th to the 13th century intelligent Mahometan
travellers wrote accounts of what they had seen and heard
in distant lands, which have been handed down to us

;

while tlie caliphs of Baghdad encouraged the study of

geographical science.

The caliph Al-Mamiln, the worthy son and successor of

Harijn er-llashid, caused an Arabic version of Ptolemy's
great astronomical work (SvVtoIis /jLe^'Can]) to be made,
which is known as the Almagest, the word being nothing
more than the Greek /xfyia-n] with the Arabic article al

prefixed. The geography of Ptolemy is also constantly

referred to by Arab writers. The learned men under
Al-Mam{in began to apply themselves to astronomy in 81S
A.D., following the system of Ptolemy ; and the first obser-

vations that are properly their own were made by El-Bithany
in Mesopotamia, of the vernal and autumnal equinoxes, in

882 A.D. The Arab astronomers also measured a degree

on the plains of Mesopotamia, aud Ibn Yunus observed

three eclipses at Cairo. The caliph's librarian, Abu Jafar

Muhammad Ben Musa, wrote a geographical work, now
unfortunately lost, entitled Jiasni el Arsi (" A Description of

the World "), which is often referred to by subsequent

writers as having been composed on the model of that of

Ptolemy.

The earliest Arabian traveller whose observaliOTis have
come down to u.s is the merchant Sulaiman, who embarked
in the Persian Gulf and made several voyages to India and
China, in the middle of the 9 th century. Sulaiman's infor-

mation waa supplemented by that collected by another

writer named Abu Zaid ; and, so far as. India is concerned,

this work is the most important that we possess before th&
grand epoch of the discoveries of Marco Polo. Next to

Sulaiman followed the voyages of Sindbad the Sailor, whose
narrative, though inserted in the Arabian Alights, also forms'

a distinct and separate work, which was translated into

French by M. Langles in 1 8 1 4. Baron Walckenaer ascribes

to the voyages of Sindbad a date about coincident with

those of Sulaiman. Ibn Khurdadra, a fire-worshipper con-

verted to Islam, who died in 912 a.d., also wr<>te cCu account

of India. Al Masudi, a great traveller who knew all the

countries between Spain and China, described the plains,

mountains, and seas, the dynasties and peoples, in his

Murujit-l Zahab (" Meadows of Gold "). He died in 956.

His contemporaries were Al Istakhri, who travelled through

all th e ilahometan countries, and wrote his .Booi q/' Cliniatet

in 950, and Ibn Haukal, whose Book of Roads and King->

dams was written iu 976. Al Idrisi was born at Centa, and
after traveHi.ng far and wide, settled in Sicily, where he was
induced by Koger XL, the Noynaaiing, ta writa IJ^'ooofc
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on geography, the full title of which is Th7 DeligM of

those who seek to wander through the Regions of the World.'

Finally Al KazwInI, who was a compiler from the works of

Tstakhri and Iba Haukal ia about 1203, brings us down to

the times when the Italian explorers began to make known
the vast realms of Asia to the people of Europe^ ' ' '

The Mongol and TurkiA dynasties, which succeeded each

other after the fall of the Arabian caliphs,-^ also produced

rulers who encouraged geographical science. Philosophers,

assemhied at the court of Hulaku Khan (1253-12&4) at

Maraghah in the north of Persia; and his friend Nasiru-'d-

Dln was the most famous astronomer of the age. He con-

structed the tables known as the Tables of the Ilkhany,

wftch corrected some important errors in the former mode
of adjusting the commencement of the new year. Nearly

two centuries later, in 1446, Ulugh Begh, of the house of

Timur, succeeded to the throne of Samarkand, and under

his auspices the famous tables called "Zij Ulugh Begh "

were composed. They corttinued to be authorities for long

afterwards, and even Kinueir, in determining the latitudes

of places in Persia, often quotes the tables of Ulugh Begh.

The Northmen of De.nmark and Norway, who were the

terror of all the coasts of Europe, and who established

themselves in England and Ireland, in France and Sicily,

were also great promoters of geographical discovery during

the darkest period of the Middle Ages. The Northmen
were far from being. always vikings, bent only on rapine

and plunder. They were very often peaceful merchants.

King Alfred sent Ulfsten and the Norwegian Ottar on

i
voyages of discovery towards the White Sea; and the

Scandinavian merchants brought the products of India to

England and Ireland. From the 8th to the 11th century

a commercial route from India passed through Kharism and
Novgorod to the Baltic, and immense quantities of Arabian
coins have been found in Sweden, and particularly in the

island of Gothland, which are preserved at Stockholm.

Five-sixths of them were from the mints of the Samaniau
dynasty, which reigned in Khorasan and Transoxiana from
about 900 to 1000 A.D. It was the trade with the East

that originally gave importance to the city of Visby in

Gothland.

In the end of the 9th ce'ntury Iceland was c'olonizod from

Norway ; and in 985 the intrepid viking Erik, surnamed
the Pied, discovered Greenland, and induced some of his

Icelandic countrymen to settle on its inhospitable shores.

In 986 young Bjorni, son of one 'of Erik's comrades, sailed

from Iceland to jc-in his father in Greenland, but shaped his

course too far to the south, and was the discoverer of

America. He sailed along the coasts of Connecticut,

Massachusetts, and Nova Scotia, before he eventually found
the fjord on the Greenland coast where his father dwelt.

Then Leif, the son ot Erik, bought the ship from young
Bjorni and made another voyage of discovery, and once

more the coast of America was visited. Other expeditions

were undertaken by his two brothers, intercourse' was kept

up between Greenland and Norway, and the saga of Thor-
finu tells us of other , voyages to America. The last that

was heard of the Norwegian colonies in Greenland was in

a brief of Pope Nicolas V. in 1448, where it is stated that,

30 years before, the settlements had been destroyed by the

attacks of savages. Two noble Venetians, Nicolo and
Antonio Zeno, who were in the service of the prince of the

Faroe Islands in the end of the 13th century, recorded

their observations respecting the Norse colonies. Antonio
actually went to Greenland, and heard of the visits of

fishermen to two parts of North America called Estotiland

and Xlrogeo.

At length the long period of barbarism which accompanied
and followed the fall of the Roman empire drew to a clo.'?e

i- Europe. The crusades had a very favourable intluence

on tne intellectual state of the Western nations. Inlereat-

ing regions, known only by thesc^int reports of pilgrims,

were made the objects of attention and research ; while

religous'zeal, and the hope of gain, combined with motives

of mere curiosity, induced several persons to travel by land

into remote regions of the East, far beyond the countries to

which the operations of the crusaders extended. Among
these mas Benjamin of Tudela, who set out from Spain in

1160, travelled by laud to Constantinople, and liaving

visited India and some of the eastern islands, returned to

Europe by way of Egypt after an absence of 13 years.

Christian missionary zeal was another motive forexplora- FraDciw

jtion. • John of Piano Carpini in Perugia, a Franciscan ^i""
"'s-

monk, was the head of one of the missions despatched by "™*'"»

Pope Innocent to call the chief and people of {he Tatars

to a better mind. He reached the headquarters of Batu,

on the Volga, in February 1246 ; and, after some stay,

went on to the camp of the great khan near Karakoruui,

and returned safely in the autumn of 1247. A few years

afterwards, a Fleming named Rubruqnis was sent by St

Louis on a mission to the Tatar chiefs, and wrote a very

interesting narrative. He entered the Black Sea in May
1253, visite'd Batu and the court of the great khan Mangu
near Karakorum, and got back to Antioch about the end
of June 1255. Eubruquis had the merit of being the first

modern traveller who gave a correct account of the Caspian

Sea. He a.scertained that it had no outlet. At nearly the

same time Hayton, king of Armenia, made a journey to

Karakorum in 1254, hy a route far to the north of that

followed by Carpini and Rubruquis. Hs was treated with

honour and hospitality, and returned by way of Otrar,

Samarkand, and Tabriz, to his own territory. The ourious

narrative of King Hayton was translated by Klaproth.

While the republics of Italy, and above all the state of Mard

Venice, were engaged in distributing the jewels, the spices, Polo.

and the fine cloths of India over the Western world, it was
impossible that motives of curiosity, as well as a desire of

commercial advantage, should not be awakened to such a
degree as to impel some to brave all the obstacles and
dangers to be encountered in visiting those remote countries.

Among these were Nicolo and Maffeo Polo, two brothers

who traded with the East and visited Tatary. The recital

of their travels fired the youthful imagination of young
Marco Polo, the sou of Nicolo, and he set out for the court

of Kublai Khan, with his father and uncle, in 1265. After

a journey of three years and a half they reached Yen-king,'

near the spot where Puking now stands, and young Marco
was enrolled among the attendants of honour of the Grand
Khan. During the seventeen years that he remained in this'

service, Marco Polo was employed on important missions
;

and besides what he learnt from his own observation, he
collected from others much information concerning countries

which he did not visit. He returned to Europe possessed

of a vast store of knowledge respecting the eastern parts o£

the world, and, being afterwards made a prisoner by tho

Genoese, he dictated the narrative of his travels during his

captivity. The work of Marco Polo is the most valuable

narrative of travels that appeared during the Sliddle Ages,

and its latest and ablest editor truly says, " All other

travellers of that time are but stars of a low magifitude

beside the full orb of Marco Polo."

Still these minor orbs continued to do useful geographifa?

work, while striving to spread the truths of the Gospel
Among ihcm were John of Monte Corvino, a Franciscan

monk, Andrew of Perugia, John Marignioli, and Friar

Jordanus, who visited the west coast of India, and above
•all Friar Odoric of Pordenone. .t Ddorio set out on his

travels in about 1318, and was in western India and

northern China between 1321 and 1328, dying in 1331^
He wont by Cou3tantiuoplo to Trebizond, thcicfl througb i
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I'ersi;! tn Ori;uiz, wliere he embarked for Tana in Salsette.

He theu weut to Malabai', P.".matiM, and Java, aud by the

ports of China tj Cambaluc rjr Peking, where he remained

for three years. .^.Turning weitward he journeyed by Shensi

into Tibet, and was the first European to visit Lassa. His

homeward journey led him by Cabul aud IChoiasan to

Tabriz, and thence to Venice. His companion was an Irish-

man named Friar James.'

p,n Ibn Batuta, the great Arab traveller, is separated by a

Esto'i. wide space of time from his countrymen already mentioned,

ind he finds his proper place in a chronological notice after

the days of Marco Polo—for he was not born at Tangier

until 130-t. He began his wanderings in 1325, his career

thus coinciding in time with that of Sir John Mandeville

(1322-135G), but the MoorMvas more trustworthy than the

Englishman. Ibn Batuta went by land from Tangier to

Cairo, then visiting Syria, aud performing the pdgrimages

to Medina and Mecca. After exploring Persia, and again

residing for some time at Mecca, he made a voyage down

the Rid Sea to Yemen, and travelled through that country

to Aden, which remarkable place he correctly describes.

Thence he visited the African coast, touching at Mobos
and Quiloa, and then sailed across to Orrauz and the Persian

Gulf. He crossed Arabia from Bahreyn to Jiddah, traversed

the Pied Sea and the desert to Syene, and descended the

Nile to Cairo. After this he revisited Syria and Asia

Minor, crossed the Black Sea to Caffa, and proceeded to the

camp of the khan of Kipchak at the foot of the Caucasus.

Ibn Batuta crossed the desert from Astrakhan to Bokhara,

and went over the Hindu Kush to Cabul, reaching the

Indus somewliere below Larkliana, in 1333. He gives an
interesting account of Muhammad Tughluk, then ruler

of Delhi, in whose service tlie great traveller remained for

aboat eiglit yeai-s. He was sent on an embassy to China
in 1342, travelling by land from Delhi to tlie seaport;

whence the ambassadors sailed down the west coast of India

to Calicut, and then visited the M.aldive Islands and Ceylon,

i He made a voyage through the Islands to China, and on

his return he proceeded from Malabar to Baghdad and

Damascus, where he got his first news from home and
heard of his father's death. Finally he reiched Fez, the

capital of liis native country, in November 1349, after an

absence of twenty-four years, and came to the conclusion that

there was no place like home. After a journey into Spain, he
set out for Central Africa in 1352, and reached Timbuctoo
and the Jfiger, returning to Fez in 1353. He had travelled

over a length of at least "5,000 English miles. His narra-

tive was committed to writing from his dictation, by order

of the sultan of Fez, aud the work was completed in

December 1355. Ibn Batuta died at the age of seventy-

three, in the year 1377. His whole work was carefully

edited in the original, with a translation into French under
the auspices of the Asiatic Society of Paris, and published

in 18o8."? Colonel Yule has given us an English version of

the portion relating to China.

Ibn Patuta was certainly the greatest of .A.rab travellers,

and soon after his death in the kingdom of Fez, the opposite

reahn of Spain began to send forth explorers to distant

lands. The peaceful reign of Henry III. of Castile is

famous for the attempts of that prince to extend the diplo-

matic relations of Spain, to the remotest parts of the e-arth.

Mariana tells us that he sent embassies to the princes of

Christendom and to the Moors. In 1403 the Spanish king

sent a knight of iladrid, named Ruy Gonzalez de Clavijo,

to the court of the mighty Timur, at Samarkand. '.•He re^

A^ Sir John Mandeville c<?pied largely from Odoric, and the substance
of Ills travels to the Indies and Cathay is entirely stolen *frora the
Italian ^traveller, though amplified with fables from Pliny and other
."uicients, as well as from his own imagination-^ See Colonel .Yule ia
his account of OJonc {Cathaii, and the Way Thither, i. j). 271

turned in 1406, and died soon after, but not before he
had written a most valuable and interesting narrative of bis

travels from Constantinople through Persia and Khorasan
to the Oxus, and thence by the Iron Gates to Samarkand.

Several Italians continued to make important journeys in Italian

the East during the 15th century. Among them was travellers.

Kicolo Conti, who passed through Persia, sailed along the

coast of Malabar, visited Sumatra^ Java, and the south of

China, returned by the Red Sea, and got home to Venice
in 1444, after an absence of twenty-five years. He related

his adventures to Poggio Bracciolini, secretary to Pope
Eugenius IV. ; and the narrative contains much interesting

information. Towards the end of the same century, the

Venetians sent several embassies to Uzun Hassan, the ruler

of Persia, and to Shah Ismail, his successor; and the narra-

tives of the envoj's furnish some new geographical informa-

tion. The first of these was Caterino Zeno, who induced
Uzun Hassan to make war on the Turks in 1472 ; and he
was followed by Josafat Barbaro and Ambrogio Contarini.

Another Venetian traveller of this period, whose narrative

has been preserved, was Giovan Maria Angiolella He
was in the service of the Turks, and was present in

their campaign against the Persians. One of the most
remarkable of the Italian travellers was Ludovico di

Varthema, whose insatiable desire to see foreign countries

induced him to leave his native land in the year 1502.

He went to Egypt and Syria, and for the sake of visiting

the holy cities became a Mahometan. After many ex-

traordinary adventures he got on board a ship at Aden.

Varthema is the first European who gave an account of

the interior of YemeiL He afterwards visited and described

many places in Persia, India, and the Eastern Archipelago,

returning to Europe in a Portuguese ship after an absence

of five years. _
In mentioning Varthema we have anticipated events ; but Mariner'j

in the 15th centjiry the time was approaching when the "™pas8.

discovery of the Cape of Good Hope was almost indefinitely

to widen the scope of geographical enterprise. .The great

event was preceded by the discovery of the polarity of the

.magnetic needle, and the consequent construction of the

mariner's compass. This most important discovery appears

to have been made in China, and It is uncertain when, the

compass wae first used by Western nations. Its introduc-

tion has been attributed to Flavio Gioia, a citizen of Amalfi,

in the kingdom of Naples, about the j'ear 1307. Encour-

aged by the possession of this sure guide, by which at all

times and in all places he could with certainty steer his

course, the navigator gradually abandoned the method of

sailing along the shore, and boldly committed his lark

to the open sea. Navigation was then destined to make
rapid progress. The growing spirit of enterprise, combined

with the increasing light of science, prepared the states of

Europe for entering upon that great career of discovery, of

which the details constitute the materials for the history of

modern" geography. Portugal took the lead in this new^

and brilliant path, and foremost in the front rank of the

worthies of this little' hero-nation stands the figure of

Prince Henry the Navigator. --

The work of Prince Henry is well defined by his bio- Prince

orapher, Jlr Maior. Until his day the pathways of the Henry

human race had been the mountain, the river, and the plain,
^^^^

the strait, the lake, and the inland sea. It was he who first

conceived the thought of opening a road through the unex-

plored ocean,—a road replete with danger but abundant in

promised Born on March 4, 1304, Prince Henry was a

younger son of King Joao of Portugal and- of Philippa^of

Lancaster, the grandchild of Edward III.; so that he w^
half an "Englishman. Prince Henry relinquished .

the

pleasures of the court, and took up his abode on the inhos-

.pitable promontory of Sagres, at the estreme south-western
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.angle of Europe. To find tne sea-path to the " thesauris

Arabuni et divitia ludiie " was the object to which he

aevoted his life. He collected the information supplied by

ancient geographers, unweariedly devoted himself to the

study of navigation aud cartography, and' invited, with

princely liberality of reward, the co-operation of the boldest

and most skilful navigators of every country. The prince's

motto was "Talent de bien fairc,"—the word " talent," in

those days, conveying not the idea of power or faculty, but

of desire. Having acquired military renown by the

capture of Ceuta in 1415, he set his mind upon the, con-

quest of Guinea, and sent every year two or tliree vessels

to examine the coasts beyond Cape Nun, which was then

the limit of exploration. ' Yet none of liis ships for many
years had the hardihood to round Cape Bojador.

The first fruit of Prince Henry's explorations wag the

rediscovery of Madeira aud Porto Santo, in 1418 and

1420. The truth of the romantic story of the first dis-

povery of Jfadeira by two English lovers named Robert

Machim and Anna d'Arfet, in tlie time of Edvrard III, has

been demonstrated by Mr Major. Madeira and Porto Santo

were granted to Prince Henry by his brother. King Duarte,

in 1433. In the same year one of the prince's ships, com-

manded by Oil Eannes, at length doubled Cape Bojador.

In 1435 Affonso Gonsalves Baldaya, the prince's cup-bearer,

passed 60 leagues beyond the cape ; and eight years after-

wards Nuno 'fristam got to a point 25 miles beyond Cape

Blanco. But it was not until 1445 that the mouth of the

Senegal was reached by Diniz Dias ; aud in those days the

Portuguese gave the name of Guinea to the country com-

mencing at Cape Nun. In 1481 the king of Portugal

assumed the title of lord of Guinea. Up to 1446 there had

been 51 caravels to the Guinea coast, aud almost every year

some new advance was made. ^Meanwhile the Canaries and

Azores were brought within the realms of Spain and

Portugal In 1402 a Norman named Jean de Bethencourt,

accoraplnied by Gadifer de la Salle, had lauded on the

island of LanQarote, and with reinforcements from Spain

he subjugated Forteventura and Ferro, and received the

sovereignty of the Canariea from the king of Castile. But

he returned to his lands in Normandy in 1400, and died

there in 1425. Gomera, Palraa, Tenerifio, and the Great

Canary were still unconquered. Prince Henry made
several attempts to establish Portuguese rule on these

islands; the right was long disputed with Spain; and it was

not until 1479 that the treaty of Alca9ora provided for the

concession of the sovereignty of the Canaries to Spain.

Prince Henry, however, successfully colonized the Azores,

and in 1444 St Michael's was discovered, the settlement of

the other islands following soon afterwards.

In 1455 au important expedition was despatched by
Prince Henry, under the command of a young Venetian

adventurer named Alvise Oadamosto. Touching at Madeira

and the Canaries, Cadamosto made his way to Cape Blanco

on the African coast, and thence to Senegal and the Gambia.

He returned with a full report of all he had seen, and in the

following year he again sailed from Lagos direct for Cape
Blanco, with three ships, and discovered the mouth of a

river which he named the llio Grande (Jeba (). In 1457
E)iogo,Goaiez sailed with orders to proceed as far as he

eould, and made his way to the Gambia. The Cape Verd
Islands were discovered and colonized about 1462.

Prince Henry the Navigator died on the 13th of

November 1 460, and was buried near his father and mother

in the monastery of Batalha. In 1839 a monument to Ids

memory was erected at Sagres. During the long period in

which the prince was continuing his maritime explorations,

he did not cease to ctiltivato the science of cartography.

T{,ie geographer Jayme of Majorca superintended his school

of navigation at SagreSj and at the prince's. instance the

finest specimen of medieval map-making that has been

preserved was prepared at Venice under the superintendence

of Fra Mauro of the Camaldolese convent of San Miguel

de Marano. The geographical knowledge of the 15th ccn- Plate n
tury is also shown by the famous Borgia inap(see Plate II.),

a bronze planisphere which came into the possession of

Cardinal Borgia about 1794, and was published in 1797

by the cardinal's nepliew. The Borgia map, however, is

of the very beginning of the 15th century.

The progress of discovery for a time received a check

from the death of Prince Henry, but only for a time. In

1462 Pedro de Cintra extended Portuguese exploration 600
miles beyond the furthest'point reached by Cadamosto, and
discovered Sierra Leune. Fernan Gomez followed in 1460,

and opened the trade with the Gold Coast, and in 1484

Diogo Cam discovered the mouth of the Congo. , Tilie king

of Portugal next despatched two vessels of 50 tons in

August 1486, under the command of Bartholomeu Dias, to

continue discoveries southwards; while, in the following,

year, he sent Pedro de Covilham and Affonso de Payva to

discover the country of Prester John. Dias succeeded in

rounding the southern point of Africa, which he named
Cabo Tormentoso ; but king Joao II., foreseeing the realiza-

tion of the long-sought passage to India, gave it the endur

ing name of the Cape of Good Hope. Dias returned to

Lisbon in December 1487; meanwhile Payva had died at

Cairo ; but Covilham, having heard that a Christian ruler

reigned in the mountains of Ethiopia, penetrated into

Abyssinia in 1490. He delivered the letter which Joao

II. had addressed to Prester John to the negiis Alexander

of Abyssinia, but he was detainsd by that prince aud never

allowed to leave the country.

The results westward and eastward of the exertions of

Prince Henry were the discovery of America by Columbus
and of the Cfpe route to India by Vasco da Gama.

Christopher Columbus was born at Genoa about 1435. Colura>

His name in Italian was Colombo, and in Spam he is known ^"s-

as Cristoval Colon. The fame of the Portuguese discoveries

attracted strangers from all parts of the world, aud in 1470

Columbus arrived at Lisbon. He was in Portugal from 1470

to 1484, during which time he made several voyages to tho

Coast of Guinea in the Portuguese service. He married a ^

daughter of Earthoiomeu Perestrello, to whom Prince

Henry had granted the commandership of Porto Santo, and

lived for some time on that island. He learned, from many
pilots experienced in the western voyages to the Azores,

facts and signs which convinced him that there was an

unknown land towards the west. Columbus also studied

the Imago Mundi of Cardinal Pierre d'AiUy, whence he

culled all he knew of Aristotle and Strabo ; and he read the

narrative of Marco Polo. By 1474 Ids grand project of

discovery was established in his mind, and nothing after-

wards could divert him from the pursuit of it. On the re-

fusal of the king of Portugal to entertain his proposal,

Columbus left Lisbon with his son in 1484, and he spent

the interval until 1492 in appeals to the Spanish court.

At length, having overcome all obstacles, lie set sail with a

fleet of tliree ships from Palos, on the 3d of August 1492,

on his unprecedented and perilous voyage. On the 12thDiKov*.l

of October, having crossed the Atlantic, Columbus sighted
">'°j:_J

land, which was nanijd San Salvador. Mr Major has re- '

'"""

cently proved that this island is one of the Bahamas, now

known as Watling- Island. After discovering Cuba, His-

panioh, aud many small islands, Columbus set sail on his

return voyage on January 16, 1493, and arrived at Palos on:

the 15th of March. -His reception in Spain was enthusiastic,;

'and commensurate with the grandeur of his achievement,

and on the 25th of September 1493 he sailecf from Cadizr

on his second voyage, with a fleet of three large ships aud

fourteen caravels. On the 3d of November he discovered the
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bland of Dominica, and during the voyage his discoveries

(included the IVIndward Islands and Jamaica. He returned

to Cadiz on June 11, 1496 ; and it was not until May 30,

1498, that he set bail on his third voyage. The first land

he came to formed a new discovery, which he named the

island of Trinidad, and it was in this voyage that he reached

the mainland of South America, and discovered the islands

of Cubagua and Margarita. A colony had been formed on
Hispaniola, and soon afterwards a judge named Francisco

de BobadiUa arrived from Spain, having been sent, at the

histigation of the great discoverer's enemies, to inquire into

his conduct. Bobadilla s.;ized upon the government, and
Bent Columbus home in chains. Ferdinand and Isabella

were overwhelmed with shame, and the people with astonish-

ment, on his arrival. He was at once released, and false

promises of restitution and reward were profusely made.
But Bobadilla was superseded, not by Columbus, but by
Nicolas de Ovando. On tlia 9th of May 1502, however,
Columbus was allowed to sail on a fourth and last voyage
of discovery. He reached the island of Martinique on the

13th of Jane, and touched at Dominica and Hispaniola.

Thence he sailed westward, discovering the coast of Veragua
and the harbour of Porto Bello. After a stay in Jamaica,

he set sail for Spain on the 12th of September 1504, and
arrived at San Lucar on the 7th of November. He lived

I

for two years longer, experiencing the blackest ingratitude

from the Spanish court. At length, in debt and poverty,

and bowed down by disappointment, this great man died

May 20, 1506. His body was buried at Valladolid, and
removed in 1513 to Cartuja de las Cuevas near Seville. A
monument was erected over his grave, with the inscription

—

A Castilla y Leon,
Nuevo Mundo dio Colon.

In 1536 the bodies of Columbus and his son Diego were
transported to St Domingo; and thence they were removed
to Havana in 1795. The ashes of the immortal discoverer
now repose in the cathedral of Havana.

Pa Gania. MTiile Columbus was discovering a new world, the Por-
tuguese continued their persevering efforts to reach India
by sea. Vasco da Gama sailed from Lisbon on the 8th of

July 1497 with four vessels built expressly for the voyage,
the largest not exceeding 120 tons, and called the "Sam
Gabriel." His brother Paolo commanded the "Sam
Raphael," and the " Berrio" was under Nicolas Coelho.
On November 22, with n fair wind, Da Gama rounded the
Cape of Good Hope, and anchored in the bay named San
Bras by Bartholomeu Dias, on the 25th. On Christmas
Day he siglited land, which, on that account, he named
Natal. He reached Mombas on the 7th of April, and on
the 20th of May 1498 he anchored before Calicut Da
Gama returned to Lisbon in August 1499 ; and at his re-

commendation another fleet was fitted out, consisting of
thirteen well-armed ships, under Pedro Alvarez Cabral, with
Bartholomeu Dias and Nicolas Coelho under his orders.
The expedition sailed on tho 9th of March 1500 ; and on the
22d of April Cabral discovered the coast of Brazil, and took
formal possession for the king of Portugal. Resuming his
voyage to the East, he reached Calicut in September, and
obtained permission to build a factory, establishing friendly
relations also at Cananor and Cochin. He returned to

Lisbon in July 1501. Vasco da Gama set sail, with a much
larger fleet, on his second voyage in 1502. He visited
several ports on the west coast of India, engaged in war as
well as in commerce, and returned in September 1503. In
1503 Antonio da Saldanha and Affonso de Albuquerque
sailed for India, and made terms of friendship with the
chief of Quilon. Dom Francisco de Almeida, the first

viceroy of the Indies, was sent out in 1505. He founded
the ports of the Angediva and Cananor, and his son Laurenco
discovered Ceylon. Tristam da Cunha, with Afibnso de

Albuquerque nnder his orders, was sent to occupy Socotra,
and in 1506 Albuquerque came to India as second viceroy.

He explored the coasts of Arabia and Persia, made the king
of Ormus tributary to Portugal, and sent embassies to

Abyssinia. In 1509 (?) a factory was established at Malacca;
and on November 25, 1510, the great Albuquerque con-

quered Gua, and established the seat of his government
there. In 1512 the Moluccas were discovered; and in

1517 Femam Peres de Audrade reached China, and entered

into commercial relations with the governor of Canton. In
1524 Vasco da Gama arrived in India for a third time, as

viceroy, and landed at Goaon the 11th of September. Ha
died at Cochin on the 24th of December 1524, and in 1538
his body was transported to Portugal, and buried iu his

tomb at Vidigueira, of whicli town he was count.

The voyages of Vasco da Gama revolutionized the com- Eastw,

merce of the East. Until then the Venetians held the ^^'^

carrying trade of India, which was brought by the Persian
Gulf and Red Sea into Syria and Egypt, the Venetians re-

ceiving the rich products of the East at Alexandria and
Beyrout, aad distributing them over Europe. This com-
merce was a great source of wealth to Venice ; but after the
discovery of the new passage round the Cape, and the con-

quests of the Portuguese, the trade of the East passed into

other hands.

The achievements of Columbus and Da Gama are ini- Tlii

measurably enhanced when we consider the inadequate ^.strclabt

means at their disposal, their small and ill-formed ships, aud
their defective knowledge of navigation. The mariner's
compass had been in use for nearly two centuries, and it

was Columbus himself who first observed the phenomena of

variation. But the compass and rough sea-card were the

only appliances, until the learned Nuremberger, Martin >

Behaim, invented the application of the astrolabe to pur-

poses of navigation, which enabled mariners to ascertain

their latitude. This was in the year 1480. The astrolabe

was used by Vasco da Gama on hb first voyage round the'

Cape of Good Hope ; but the movement of a ship rendered

'

accuracy impossible, and the liability to error was increased

by the necessity for three observers. One held tho

astrolabe by a ring passed over the thumb, the second
measured the altitude, and the third read off. ' The astro-

labe was a metal circle graduated round the edge, with a.

limb called the alhidada fixed to a pin in -the centre, and
working round the graduated circle. The instrument had
two sights fitted npon it, one at each etid, and was
suspended by a ring so as to hang vertically on one hand,
while the alhidada was worked up and down untd the sun
could be seen through both the sights. It then gave the

zenith distance. The Ordenwnzas of the Spanish council

of the Indies record the course of instruction prescribed for

pilots, which included the De Sphcera Mimdi of Sacrobosco,

the spherical triangles of Regioraontanus, the Almagest of

Ptolemy, the use of the astrolabe and its mechanism, the

adjustments of instruments, cartography, and the methods
of observing the movements of heavenly bodies. The only

observations employed by the ancients for finding the longi-

tude were those of the eclipses of the moon, and it was
not until 1610 that Galileo discovered another method by;

observation of Jupiter's satellites.

The discoveries of Columbus awauened a spirit of enter-

prise in Spain which continued in full force for a century
;

adventurers flocked eagerly across the Atlantic, and dis-,

covery followed discovery in rapid succession. Many of the

companions of Columbus continued bis work. Pinzon iii

1499 reached the mouth of the Amazon; and in the sam'e

year Alonzo de Ojeda, accompanied by a Florentine name^
Amerigo Vespucci, touched the coast of South Americp

somewhere near Surinam, following the shore as far as tbs

Gulf of^Maracaibo, Vespucci afterwards made three voyages
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to the Brazilian coast; and in 1504 he wrote an account of

liis four voyages, which was widely circulated, and became
the means of procuring for its author the high honour of

giving his name to the whole continent. Mr Major has

discussed the hitherto obscure question of the way in which

the name "America" originated, in a paper distinguished

for great learning and very able criticism. He has shown
that the word " America " first appeared on the Mappe
Monde drawn by Leonardo da Vinci, and he explains the

chain of circumstances which led to its adoption. The first

map known to exist with America delineated upon it is that

drawn by Juan de la Cosa, the pilot of Columbus in his

second voyage, which is dated 1500. Juan de la Cosa was

with Ojeda and Vespucci, and afterwards with Ojedainhis

last ill-fated expedition. In May 1507, just a year after

the death of Columbus, one Martin Waldseemiiller (Hyla-

cnmulus) wrote a work called CosmograpHice Introduclio,

to which was appended a Latin edition of the four voyages

of Vespucci. In this book, which was printed at St Dii5

in Lorraine, ho proposed that the name of America should

be given to the New World. In 1508 the first engraved map
containiugtheNew World appeared, in an edition of Ptolemy
printed at Rome, but it does not bear the name of America.

But in 1509 the name " America," proposed by Hylacomu-
lus in 1507, appears, as if it was already accepted as a well-

known denomination, in an anonymous work entitled Globus

Mnndi, published at Strasburg. This was three years be-

fore the death of VespuccL The Mappe Monde of Leonardo
da Vinci, to which Major assigns the date of 1514, has the

name of America across the South American continent.

0)3da. In 1508 Ojeda obtained the government of the coast of

South America from Cabo dela Vela to the Gulf of Darien;
and at the same time Diego Nicuesa was appointed governor

of Veragua from the Gulf of Darien to Cape Gracias a Dios.

The two adventurers arrived at Hispaniola together ; but
Ojeda set out first for his government, landed at Carthagena
in 1510, and sustained a bloody defeat from the natives, in

which his lieutenant, Juan de la Cosa, was killed. Ojeda
then embarked, and eventually selected a site on the east

side of the 'Gulf of Darien for his seat of government. Here
he was again defeated by the natives, and, returning to

Hispaniola for aid, lie died there in extreme poverty.

Nicuesa was still more unfortunate, and died at sea. The
Spaniards in the Gulf of Darien were left by Ojeda under
the command of Francisco Pizarro, the future conqueror of

Peru. After suffering from famine and disease, Pizarro

embarked the survivors in small vessels, but outside the

harbour they met a ship which proved to be that of the
'oachiller Martin Fernandez Enciso, Ojeda's partner, coming
with provisions and reinforcements. They all returned to

tlieir settlement called San Sebastian, but found that the

Indians had destroyed the fort, and Enciso determined to

abandon it. One of the crew of Enciso's ship, Vasco
Balboa. Nunez de Balboa, the future discoverer of the Pacific Ocean,

induced his commander to form a settlement on the other

side of the Gulf of Darien. The soldiers became discon-

tented and deposed Enciso, when Vasco Nunez, a clever and
courageous adventurer, took command of the Darien settle-

ment in March 1511. Enciso was a man of learning, and
an accomplished cosmographer. His worlf Sitma de Gco-

grafia, which was printed in 1519, is the first Spanish book
which gives an account of America. Vasco Nunez, the new
commander, entered upon a career of conquest in the neigh-

bourhood of Darien, which ended in tlie discovery of the

Pacific Ocean on the 25th of September 1513. In 1514
Pedrarias de Avila, an old man of rank and some reputation,

but with no ability, and of a malicious disposition, was
appointed to supersede Vasco Nunez as governor of Darien,

and the bachiller Enciso came out in his fleet. Pedrarias,

on a false pretext, beheaded Vasco Nunez in 1517, which

was one of the greatest calamities that could have happened
to South America at that time; for the discoverer of iha

South Sea was on the point of sailing with a little tieet into

his unknown ocean, and a humane and judicious man would
have been the conqueror of Peru, instead of the cruel and
ignorant Pizarro. In the year 1519 Panama was founded
by Pedrarias ; and the conquest of Peru by Pizarro followed

a few years afterwards. Hernan Cortes overran and con-

quered Mexico from 1518 to 1521, and the discovery and
conquest of Guatemala bj' Alvarado, of Florida by Hernando
de Soto, and of Xueva Granada by Quesada, followed iu

rapid succession. The first detailed account of the west

coast of South America was written by that keenly obser-

vant old soldier, Pedro de Cieza de Leon, who v.as travel-

ling in South America from 1533 to 1550, and published

his story at Seville in 1553.

But the great anxiety of the Spanish Government at that

time was to find a westward route to the- Moluccas. For
this purpose Juan Diaz de Solis was despatched in October
1515, and in January 1516 he discovered the mouth of the

Kio de la Plata. He was, however, killed by the natives,

and his ships returned. In the following year Magellan Magclh*
laid before Charles V., at Valladolid, a scheme for reaching

the Spice Islands by sailing westward. He had already

served with his own countrymen, the Portuguese, on the

coast of India and at the taking of Malacca, and he was an
accomplished and resolute seaman. With a fleet of five

ships, and the rank of captain-general, Magellan sailed from
SauLucaron the 21st of September 1519. After touching

on the coast of Brazil, at the Piio de la Plata, and at the

ports on the east coast of Patagonia, Magellan entered the

straits which bear his name in October 1520. In conse-

quence of many fires being seen on the southern shores of

the strait, he named that country Tierra del Fuego. The
fleet, now consisting of the " Trinidad," " Vittoria," and
" Concepcion," emerged from the strait and entered the

Pacific Ocean on the 27th of November 1520. They then

steered north-west, crossed the line on the 13th of February

1521, and on the 6tli of March reached the Ladrone Islands.

Thence Magellan proceeded to the Philippines. He was
killed in an attack on the island of Matan, which he made
in order to bring it under subjection to his ally the king of

Zebu, on the 2Gth of April 1521. Thus fell this great

navigator, who was second only to Columbus in the his-

tory of nautical exploration. His brother-in-law, Duarte

Barbosa, was selected to succeed Magellan in command of

the fleet, with Joao Serrao as his colleague. Thoy were

both killed in battles with the natives, and eventually a

Biscayan named Sebastian del Cano, sailing home by way of

the Cape of Good Hope, reached San Lucar in command of

the " Vittoria" on the 6lh of September 1522, with eighteen

survivors. Del Cano was received with great distinction

by the emperor, who granted him a globe for his crest, and
the motto " Primus circumdedisti me."

While the Spaniards were circumnavigating the world

and completing their knowledge of the coasts of Central and

South America, the Portuguese were actively engaged on

similar work as regards Africa and the East Indies.

In Abyssinia the mission of Covilham led to further Exploi-»

intercourse. In April 1520 the Portuguese viceroy of the tion of

Indies took a fleet into the Red Sea, and landed an embassy Africa.,

consisting of Dom Rodriguez de Lima and Father Francisco

Alvarez, a priest whose detaibd narrative is the earliest and

not the least interesting account we possess of Abyssinia.

It was not until 1526 that the embassy was dismissed ;
and

not many years afterwards the negiis entreated the help

of the Portuguese against Mahometan invaders, and the

viceroy sent an expeditionary force, commanded by his

bro'hor Crisfoforo da Gania, with 450 musketeers. Da
Gaina was taken prisoner and killed, but his Poitugutse

id

.



SIXTEENTH CENTVI>Y.] GEOGRAPHY 183

Portn-

£acse in

Ciz East.

«ott:r-

prise.

The
Cabots.

tViBotigh

Chancel-

lor.

£1111116(1 the Christians of Abyssinia to regain their power,

and a Jesuit mission remained in tlie country. While

Abyssinia was thus opened to the enterprise of the Portu-

guese on the east side of Africa, they also established a

close connexion with the kingdom of Congo on the west

side, and obtained much information respecting the interior

of the continent. Duarte Lopes, a Portuguese settled in the

country, was sent on a mission to Piome by the king of

Congo, and Pope Sixtus V. caused him to recount to his

chamberlain, Felipe Pigafetta, all he had learned during

the nine years he had been in Africa, from 1578 to 1587.

This narrative, under the title of Description of the King-

ilom of Coiic/o, was publislied at Home by Pigafetta in 1591.

A map was attached on which the two equatorial lakes,

Victoria and Albert Nyanza, and Lake Tanganyika are

shown, and the empire of Monomoezi or Uniamuezi is laid

down. The most valuable work on Africa during the 16th

century is, however, that written by Leo Africanua. This

famous traveller was born at Granada, and retired into

Africa when his native town was captured by the Spaniards.

He travelled extensively in the north and west of Africa)

and was eventually taken by pirates and sold to a master

who presented him to Pope Leo X. At the pope's desire

lie translated his work on Africa into Italian, and died in

about the year 1526.

In the East Indies the Portuguese acquired predominating

influence at sea, establishing factories on the Malabar coast,

iu the Persian Gulf, at Malacca, and in the Spice Islands,

and extending their commercial enterprises from the Red
Sea to China. Their missionaries were received at the

court of Akbar, and EeuecJict Goes, a native of the Azores,

was despatched on a journey overland from Agra to China.

He started in 1603, and, after traversing the least known
parts of Central Asia, he reached the confines of China.

He appears to have ascended from Cabul to the plateau of

the Pamir, and thence onwards by Yarkand, Khotan, and
Aksu. He died at a place called Socieu in March 1607;
and thus, as one of the brethren pronounced his epitaph,

"seeking Cathay he found heaven."

The activity and love of adventure, which became a

passion for two or three generations in Spain and Portugal,

spread to other countries. It was the spirit of the age

;

and England, Holland, and France soon began to enter

tipon the same glorious career. English enterprise was
first aroused by John and Sebastian Cabot, father and son,

who came from Venice and settled at Bristol in the time of

Henry VII. The Cabots received a patent, dated M^rch
5, 1496, empowering them to seek unknown lands; and
John Cabot discovered Newfoundland and part of the coast

of America. Sebastian afterwards made a voyagS to Rio
de la Plata in the service of Spain, but he returned to

England in 1548, and received a pension from Edward VI.
" in consideration of the good and acceptable services done
and to be done." He was placed at the head of the Society
of Merchant Adventurers, and, by his knowledge and ex-

perience, he was the means of keeping alive the spirit of

enterprise in- England, and of extending her foreign com-
merce. At his suggestion a "voyage was undertaken for the
discovery of a north-east passage to Cathay, with Sir Hugh
Willoughby as captain-general of the fleet, and Richard
Chancellor as pilot-major. They sailed in May 1553, but
Willoughby and aU his crew perished in a harbour oe the
Lapland coast. Chancellor, however, was more fortunate.
He reached the White Sea, performed the journey overland
to Moscow, where he was well received, and may be said to
have been the founder of the trade between Russia and
England. He returned to Archangel and brought his ship
back in safety to England. On a second voyage, in 1556,
Chancellor was drowned: and three subsequent voy2"es,
led by Stephen Burrougb, Pet, and Jackmau, effec°ted

an examination of the straits which lead into the Sea of

Kara.

The French followed closely on the track of John Cabot, French
and the hardy Norman and Breton seamen frequented the enter-

banks of Newfoundland at the commencement of the ICth ?'**

century. In 1524 Francis I. sent Giovanni da Verazzano
of Florence on an -expedition of discovery to the coast of

North America ; and the details of his voyage were em-
bodied in a letter addressed by him to the king of France
from Dieppe, in July 1524. On April 20, 1534, Jacques

Cartier sailed from St Malo with two vessels of 60 tons

each, for the purpose of continuing the discoveries of

Verazzano, and he visited Newfoundland and the Gulf of St

Lawrence. In the following year he made another voyage,

discovered the island of Aiiticosti, and ascended the St
Lawrence to a place called Hocheluga, now Montreal. He
returned, after passing two winters in Canada ; and -on

another occasion he also failed to establish a colony.

Admiral de Coligny made several unsuccessful endeavoura

to form a colony in Florida under Jean Ribault of Dieppe,

Rene de Laudonniire, and others, but the settlers were
furiously assailed by the Spaniards and the attempt was
abandoned.

The reign of Elizabeth is famous for the gallant enter- j^ge of

prises that were undertaken by sei and land to discover and Klizabeth

bring to light the unknown parts of the earth. The great

promoter and father of English geographical discovery was
Richard Hakluyt, who was born near Londou iu 1553. He H.-ikIayt.

was at Westminster School, and when quite a boy he im-

bibed a love for cosmography and maritime discovery. At
Oxford he read all the narratives of voyages and travels

that came within his reach, and delivered lectures on cartD-

graphy. In 1585 he was at Paris, as chaplain to the

English embassy, and in 1605 he became a prebendary of

Westminster. He was the chief promoter in the formation

of the two companies for colonizing Virginia in 1606 ; and

he devoted his life to the encouragement of similar under-

takings, and to their record. Hakluyt died iu 1 6 1 6, and was

buried in Westminster Abbey. He was incessantly employed

in the collection, examination, and translation of accounts

of voyages and travels, and of charters, letters, and other

documents bearing on the subject, and in correspondence

with men eager either to impart or receive information.

Sir Philip Sidney, Sir Francis Walsiugham, Lord Thomas
Howard, and Sir Francis Drake were among those who
supported and encouraged him, and Ortelius and Mercator

were his correspondents. His first work was the Divers

Voyages touching the Discoverie of America ; and the second

was brought out while he was in Paris in 1586, entitled A
Notable Historie containing Foure Voyages made by French,

Captaynes unto Florida. In 1587 ho published at Paris a

revised edition of the De Orbe Novo of Peter Martyr

Anghiera. His Principal Navigations was published in

folio in 1589, and dedicated to Sir Francis Walsingl.am;

and the new edition, in three volumes, appeared in 1598.

Hakluyt also got translations made of Leo Africanus, of

Mendoza's History of China, and of Galvano's Discoveries of

the World, which were published. His last publicatiqn was

a translation of Hernando de Soto's discoveries in Florida.

He left many valuable papers at his death, most of which,

together with a vast number of other narratives, were pul>

lished in 1622 in the great work of the Rev. Samuel Purchia

Purchas, entitled " Hakluytus Posthumus, or Purchas his

Pilgrimes."

It is from the rich treasure-house of Hakluyt and Purchas

that our knowledge of the gallant deeds of the English and'

other explorers of the Elizabethan age is mainly derived.

The great collections of voyages and travels of Do Bry andl

Hulsius served a similar useful purpose on the continent of

Europe. One important object of English maritime advcn-
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«ijrer3-of those days was to disrover a routs to Cathay by

tUe north-west, a second was to settle Vii-ginia, and a third

Tivis to beat up the Spanish settlements in the Indies. Nor

•was tlie trade to Muscov7 and Turkey neglected ; while

aattevly a""-re3olute and successful attempt was made to

establish commercial relations with East India.

Martin Frobislier led the way in the direction of the

north-west, sailing from the Thames in 1576, and sighting

the southern part of Greenland on the 11th of July. In

this voyage he discovered a part of the coast of Labrador,

and the strait (now known' to be a deep bay) which bears

his name. -He brought home some stones which were

believed to be gold, and the consequence was that there

arose an eager desire to obtain mora. Many speculators

subscribed, and Frobislier was sent out on a second voyage,

l"more for the searching of this gDld ore than for the

'searching auy further discovery of the passage." He left

Gravesend on May 27, 1577, wasted his time in picking up

stones on the shores of Frobisher's Strait, and returned on

.the 22d of August. The excitement about the gold ore

(Btill continued. The queen gave the name of Meta Jnmq-

Ttita to the newly discovered country ; and on May 21, 1578,

^Frobisher set out on a third voyage with a fleet of fifteen

ships. After touching at Greenland, they made for the

opposite shore through an ice-encumbered sea, and the fleet

was separated during a heavy gale. They reached various

ports in England during October, and by that time the

bubble about the gold Ore had burst, and the enterprise was

considered a failure. The first of the three voyages 'alone

iwas a voyage of discovery.

Cavl3. In 1585 John Davis, an admirable seaman and most re-

(Bolute explorer, was employed by some merchants, chief

among whom was Mr William Sanderson of London, to

take up the glorious work where Frobisher had left off. He
sailed from Dartmouth on the 7th of June 1585, and,

reaching the south-west coast of Greenland, he called it the

" Land of Desolation." 'He then stood over to the opposite

coast,' which he examined in the neighbourhood of Cape

fWalsingham, returning to Dartmouth on September 30.

In 1588 he sailed on the 7th of June and coasted along

(Greenland, having friendly intercourse with the Eskimo.

Ee also. examined part of the Labrador coast. In his third

woyage he sailed from Dartmouth on the 17th cf May, and

sighted Greenland on the 14th of June. On this occasion

iie
went as far north as 72° 12', naming the great island

,luff_which is now so well known to voyagers up Baffin's

(Bay—" Sanderson his Hope of a North-West Passage."

Crossing over Davis Strait, the bold explorer discovered

•the strait which now bears the name of Hudson. Davis

was followed in his northern voyages by 'Waymouth, Hall,

and Knight ; and in 1 607 Henry Hudson was despatched

im a voyage of discovery in 'a small vessel of 80 tons. He
sighted the east coast of Greenland in 73° N., examined the

north-west end of Spitzbergen, as far as a point which he

named Hakluyt Headland, and reached 80° 2*3' N. In 1608

he made a second voyage, during which he examined the
• edge of the ice between Spitzbergen and Greenland. In

his third voyage, in 1609, he was employed by the Dutch,

and discovered the Hudson River. In 1610 he was again

employed by English merchants, and entered Hudson's Bay,

but was infamously abandoned in an open boat by his crew.

In 1612 Sir Thomas Button continued the exploration of

Hudson's Bay, which was completed by Thomas James and

Luke Fox in 1631.

Paffia. In 1616 the little bark "Discovery," of 35 tons, was

fitted out by those persevering adventurers Sir Thomas

Smith, Sir Dudley Diggos, John Wolstenholme, and.

Alderman Jones, for another attempt in the icy seas. This

was the most successful Arctic voyage of the 17th century.

Robert Bylot was appointed master of the " Discovery," and

'WiUiam Balnn was pilot. They sailed from Gravesend,

with 17 souls on board, on the 26th of March, and were oB'

Hope Sanderson, the extreme point of Davis, on the 3Uth

of May. The' " Discovery " reached what is now called

" the north water " of Baffin's Bay on the 1st of July, and,

after discovering the head of the great bay which bears his

name, the pilot Baffin returned by sailing down the west

side of it. On August 30 the " Discovery " was again

safely anchored iu Dover roads. ^It was exactly 200 years

before any other vessel followed in her track, and reached
" the north water." Both Davis and Baffin afterwards

served and were killed in the East Indies.

The Dutch emulated the English in the Arctic seas Dutch

during this period. Their merchants ojiened a trade with exploiv

Kola and Archangel as early as 1578, but the difficulty of ''""

penetrating into the Sea of Kara led them to try the possi-

bility of finding a passage round the northern end of Novaya
Zemlya. The credit of the conception of this voyage is due
to the great cosmographer Peter Planoius, and the mer-

chants of Amsterdam adopted the idea, and despatched a

vessel of 100 tons called the " Mercuriu.s," under the com-
mand of William Barents. He sailed "from the Texel on Bareuta,

June 4, 1594, and sighted Novaya Zemlya on the 4 th of

July. Sailing northwards along the coast he rounded Cape
Nassau and reached the edge of the ice. For many days

he perseveringly sought for a passage through it. In his

second voyage he merely went to the entrance of the Sea of

Kara. But his third voyage was the most important.

Heemskerk was the commander, Barents was pilot, and the

mate, Gerrit de Veer, was the liistorian of the voyage.

They sailed from Amsterdam on May 13, 1596. On Juue

19, Spitzbergen was discovered, and the whole western coast

and part of the northern examined. The record of the

subsequent proceedings of Barents and his crew, of their

famous voyage round the north-western end of Novaya
Zemlya, and of their terrible sufferings iu the first Arctic

winter ever faced by Europeans, is deeply interesting as it

is told in the simple narrative of Gerrit de Veer. Barents

had long been ill, and when they set sail from their dismal

winter harbour on June 14, 1597, in open boats, he was.

too weak to stand, and was carried from the house. He
died on the 19th, and found a grave in the midst of his

discoveries.

The maritime enterprise of Englana, in the days of English

Elizabeth, was mainly directed towards the discovery of a circum-

north-west passage ; but many voyage* were also made to
"•^"8''

Guinea and the West Indies, and twice English vessels

followed in the tra^k of Magellan, and circumnavigated the'

globe.

In 1577 Francis Drake, who had previously served with Drakaj

Hawkins in the West Indies, undertook his celebrated

voyage round the world. His fleet consisted of three ships

and two pinnaces, which were broken up during the voyage.'

The ships were' the "Pelican" of 100 tons, on board of

which Drake himself embarked, the " Elizabeth " of 80, and

the "Marigold" of 30 tons. After some stay at Port San

Julian on the coast of Patagonia, the fleet entered the Straits

"of Magellan on the 20th of August 1578, when Drake

changed the name of his ship to the " Golden Hind." They

reached the western entrance on the 6th of September, and

soon afterwards the " Marigold " parted company in a galo

of wind, and was never heard of again, while the "Eliza-

beth" basely deserted her consort and returned to England.

Drake, in the " Golden Hind," continued the voyage alone.'

At first he was driven to the southernmost point of Tierra

del Fuego; and thus discovered that there was a passage,

though he did not round Cape Horn. He then proceeded

northward along the west coast of America, touching at the

island of Mocha otf the Chil'ian coaetj at Valparaiso,'

Coquimbo, Tarapaca, Arica, CaTlao, and Payta. Off Cape

A,
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diah.

San Francisco, nearly on the equator, lie captured a very

rich Spanish treasure-ship called the " Cacafuego"; and it is

right to observe that England was then at peace with Spain.

Drake resolved to attempt the discovery of a passage from
the Pacific to the Atlantic, and with this object he continued

to shape a course northwards along the American continent.

On the 5th of June 1579 the "Golden Hind" reached her

most northern point in 43°, when the attempt was aban-

doned, and Drake put into a harbour to refit, named Port

Drake, which appears to have been the modern harbour of

San Francisco, on the coast of California. The coast from
the southern extremity of the Californian peninsula to Cape
Mendocino was discovered by Juan Rodriguez Cabrillo and
Francisco de Ulloa in 1530. Drake's discoveries extend

from C;ipc Mendocino to 48° N.
Leaving California, Drake sailed across the Pacific and

reached the Philippine Islands in October. He touched at

Ternate and Java, and rounded the Cape of Good Hope ou

Juna 15, 1580. The "Golden Hind" anchored safely at

Plymouth on the 2Gth of the following September. Drake
was graciously received and knighted by the queen, and
the " Golden Hind," the first English ship that circum-

navigatod the globe, was preserved for many years at

Deptfurd. When at last she was broken up, a chair was
made from one of her planks and presented to the uni-

versity of Oxford.

Mr Thomas Cavendish, a gentleman of SuffoU;, emulous
of Drake's example, fitted out three vessels for an expedition

to the South Sea, and sailed from Plymouth on July 21,

1583. Cavendish passed through Magellan's Straits in

January 1587, and, taking the same route as Drake along

the west coast of America, he reached Mazatlan in Septem-
ber. A rich Spanish treasure-ship was captured off Cape
San Lucis, the southern extremity of California, on the

4th of November, and Cavendish then steered across the

Pacific, seoiug no land until he reached the Ladrone Islands.

He arrived safely at Plymouth on the 9 th of September
1588. The third English voyage into the Pacific was not

lawkins. so fortunate. Sir Richard Hawkins sailed from Plymouth
on the 12th of June 1593 in the good ship " Dainty,"

passed through MageUan's Straits, and all went weU until

they reached the bay of Atacames, 57 miles north of the

equator, in June 1594. Here the English were attacked

by a Spanish fleet, and, after a desperate naval engagement,
Hawkins was forced to surrender. Hawkins declared his

object to be discovery and the survey of unknown lands,

.ind his voyage, though terminating in disaster, bore good
fruit. The Observations of Sir Jiickaril llaxfluus in his

Voyajc into the South Sea, published in 162-, are very

valuable, and form tho most charming work of the kind
which was written during that period. It was long before

another English ship entered the Pacific Ocean. Sir John
Narborough took two ships through the Straits of Magellan
in 1070 aud touched on the coast of Chili; but it was not

until 1685 that Cook and Dampier sailed over the part of

the Pacific where, nearly a century before, the " Dainty"
had to strike her flag to the Spaniard.

The exploring enterprise of the Spanish nation did not

wane after the conquest of Peru and Mexico, and the

acquisition of the vast empire of the Indies. It was rather

spurred into renewed activity by the audacity of Sir John
Hawkins in the West Indies, and by the appearance of

Drake, Cavendish, and Richard Hawkins in the Pacific.

In the interior of South America the Spanish conquerors

lad explored the region of the Andes from tho isthmus of

Panama to Chili ; and iu 1541 FraBcLsco do Orellana dis-

covered the whole course of the Amazon from its source in

the Quitenian Andes to tho Atlantic. A second voyage
down tho great river was made in 15C1 by the mad pirate

Lcpe do Aguirre ; but it was not until 1639 that a full

IC—9*
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account was written of the mighty stream by Fatuor
Cristoval de Acuiia, who ascended it from its mouth to the

city of Qujto. The voyage of Drake across the Pacific waa
preceded by that of Alvaro de Mendaiia, who was des-

patched from Peru in 1567 to discover the Australian land

which was believed to exist in the South Sea. After a
voyage of eighty days across the Pacific,Mendana discovered

the Salomon Islands ; and the expedition returned in safety

to Callao. Tho appearance of Drake on the Peruvian coast

led to an expedition being fitted out at Callao, to go in

chase of him, under the command of Pedro Sarmiento. Ho
sailed from Calko in October 1579, and made a careful

survey of the Straits of Magellan, with the object of forti-

fying that entrance to the South Soa. The colony which
he afterwards took out from Spain was a complete failure,

and is only remembered now from the name of "Port Famine"
which Cavendish gave to the site at which he found tho

starving remnant of Sarmiento's settlers. In June 1595
Mendaiia sailed from the coast of Peru in command of a
second expedition to colonize the Salomon Islands. After

discovering the Jlarquesas, he reached the island of Santa
Cruz of evil memory, where he and many of the settlen-

died. His young widow took command of the survivors

and brought them safely to Manila. The viceroys of Peru
still persevered in tlieir attempts to plant a colony in

Australia. Pedro Fernandez de Quiros, who was pilot

under Mendana and Luis Vaez de Torres were sent in

command of two ships to continue the work of exploration.

They sailed from Callao on December 21, 1C05, and dis-

covered several islands of the New Hebrides group. They
anchored in a bay of a large island which Quiros named
" Australia del Espiritu Santo." From this place Quiros

returned to America, but Torres continued the voyage,

passed through the strait between Australia and New
Guinea which bears his name, and explored and mapped the

southern and (as has recently been proved) also the eastern

coast of New Guinea.

Ths Portuguese, in the early part of the Nth century Portu-

(1578-1G40), were under the dominion of Spain, and their gi'tw e>

enterprise was to some extent damped ; but their mission- P'orera.

aries extended geographical knowledge iu Africa. Father

Francisco Paez acquired great influence in Abyssinia, and

explored its highlands from 1600 to 1622. Fathers Mendez

and Lobo traversed the deserts between the coast of the

Red Sea and the mountains, became acquainted with the

shores of Lake Tsana, and discovered the sources of the Abai

or Blue Nile in 16l'4-1033.

But the attention of the Portuguese was mainly devoted

to vaiu attempts to maintain their monopoly of the trade of

India against the powerful rivalry of the English and Dutch.

The English enterprises were persevering, continuous, and

successful. James Xaucaster made a voyage to the Indian

Ocean from 1591 to 1594 ; and in 1599 the merchants and

adventurers of London resolved to form a company, with

the object of establishing a trade with the East Indies. On
the Slst of December 1599 Queen Elizabeth granted the

charter of incorporation to the East India Company, and Kt t

Sir James Lancaster, one of the directors, was appointed Inu»

general of their first fleet. He was accompanied by John ^^^
Davis, the great Arctic navigator, as pilot-major. This ^j
voyage was eminently successful. The ships touched at

Acliiu in Sumatra and at Java, returning with full ladings

of pepper in 1603. The second voyage was commanded by

Sir Henry iliddleton ; but it was in the third voj'age, under

Keelinge and Hawkins, that the mainland of India was first

reached in 1607. Captain Hawkins landed at Surat and

travelled overland to Agra, passing some time at the court

of the Great Mogul. In the voyage of Sir Edward

Jlichelborne, John Davis of Arctic fame lost feis life in a

fight with a Japanese juak ou December 27, 1605.. The
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eiglitli voyage, led by Captain Saria, extended the operations

jOf the company to Japan ; and in 1613 the Japanese Govern-

ment granted privileges to the Company ; but the English

retired iu 1623, giving up their factory. Tlie chief result

of this early intercourse between England and Japan was

the interesting series of letters written by William Adams
from 1611 to 1617. Adams, however, though an English-

man, went to Japan in a Dutch ship. From the tenth

voyage of the East India Company, commanded by Captain

Best, who left England in 1612, dates the establishment of

permanent English factories on the coast of India. It was

Captain Best who secured a regular firman for trade from

the Great Mogul. From that time a fleet was despatched

every year, and the Company's operations greatly increased

geographical knowledge of India and the Eastern Archi-

pelago.

The visits of Englishmen to EasteTtT^ountries, at this

lime, were not confined to the voyages of the Company.

Journeys were also made by land, and, among others,

Thomas Coryat, of Odcombe in Somersetshire, walked from

Fr.mce to India, and died in the Company's factory at Surat.

Er;;lishlnlu 1551 Mr Anthony Jenkinson arrived in Persia with a
Kisia. letter from Queen Elizabeth to the shah. He travelled

through Russia to Bokhara, and returned by the Caspian

and Volga. In 1579 Christopher Burroughs built a ship

at Nijni Novgorod and traded across the Caspian to Baku
;

and in 1598 Sir Anthony and Robert Shirley arrived in

'Persia, and Robert was afterwards aent,by the shah to

Europe as his ambassador. He was followed by a Spanish

mission under Gaicia de Silva, who wrote an interesting

account of hia travels ; and to Sir Dormer Cotton's mission,

in lt328, we are indebted for Sir Thomas Herbert's charm-

ing narrative. In like manner, Sir Thomas Roe's mission

to India resulted not only in a large collection of valuable

reports and letters of his own, but also in the detailed

account of his chaplain Mr Terry. But the most learned

and intelligent traveller in the East, during the 17th

century, was the German Kcempfer, who accompanied an

embassy to Persia in- 1684, and was afterwards a surgeon

in the service of th6 Dutch East India Company. He
was in the Persiaji Gulf, India, and Java, and resided for

more than two years in Japan, from 1690 to 1692. His

Uiitory of Japan was published in England in 1727,

Kcempfer himself having died in 1716. From these various

sources a considerable increase was made in the knowledge
of India, Persia, and the further East.

Dutch The Dutch nation, as soon as it was emancipated from
euter- .Spanish tyranny, displayed an amount of enterprise which,
'^""'

for a long time, was fully equal to that of England. The
memorable Arctic voyages of Barents were quickly followed

by the establishment of a Dutch East India Company ; and
Holland, ousting the Portuguese, not only established

factories on the mainland of India and in Japan, but

acquired a preponderating influence throughout the Eastern

Archipelago. In 1583 Jan Hugen van Linschoten made a

voyage to India with a Portuguese fleet, and his full and
graphic descriptions of India, Africa, China, and the

Eastern Archipelago must have been of no small use to his

countrymen in the commencement of their distant voyages.

The first of their Indian voyages was performed by ships

which eailed from Holland in April 1595, and rounded the

Cape of Good Hope. A second large Dutch fleet sailed in

1598 ; and, bo eager was the young republic to extend her

commerce over the world that another fleet, consisting of

five ships of Rotterdam, was sent in the same year by way of

Magellan's Straits, under Jacob Mahu as admiral, with
William Adams as pilot. Mahu died on the passage out,

and was succeeded by Simon de Cordes, who was killed on
the coast of Chili. In September 1599 the fleet had
entered the Pacific. The ships were then steered dircet

for Japan, and anchored off Bungo in April 1600. In the

very same year, 1598, a third expedition was despatched

under Oliver van Noort, a native of Utrecht, The fleet

left Holland in September 1598, and entered the South Sea,

through the Straits of JIagellan, in February 1600, after a

tedious, and in truth unskilful, navigation of nearly a year
and a half from the time of leaving Holland. After keeping
along the west coast of America nearly as far as the line,

Van Noort shaped a course for the Ladrone Islands, and
arrived off Manila. In August 1601 he anchored in front

of Rotterdam, after au absence of three years, but tho

voyage contributed nothing to geography. The Dutch
Company in 1614 again resolved to send a fleet to the

Moluccas by the westward route, and Joris Spilbergen was
appointed to the command as admiral, with a commission
from the States-General. He was furnished with 4 ships of

Amsterdam, 2 of Rotterdam, and 1 from Zeeland. On
May 6, 1615, Spilbergen entered the Pacific Ocean, and
touched at several places on the coast of Chili and Peru,

defeating the Spanish fleet in a naval engagement oR" Chilca.

After plundering Payta and making requisitions at Acapulco,

the Dutch fleet crossed the Pacific and reached the Moluccas

in March 1616. At that time the Dutch Company had 37
pail of European shipping and 3000 troops in the East

Indies.
"

The Dutch now resolved to discover a passage into the Cape'

Pacific to the south of Tierra del Fuego, the existence of
"""J, „

which was ascertained by Sir FrancLs Drake. The ves.scls
"""

fitted out for this purpose were the " Eendracht," of 360
tons, commanded by Jacob le Maire, and the "Horn," of

110 tons, under Jan Schouten. They sailed from the Texcl

on June 14, 1C15, and by the 20th of January 1616 they

were south of the entrance of Magellan's Straits. Passing

tliroiigh the strait of Le Maire they came to the southern

extremity of Tierra del Fuego, which was named Cape Horn,

in honour of the town of Horn in West Friesland, of wldcli

Schouten was a native. They passed the cape on the 31st

of January, encountering the usual westerly winds. The
great merit of this discovery of a second passage into tho

South Sea lies in the fact that it was not accidental or un-

foreseen, but was due to the sagacity of those who designed

the voyage. On March 1 the Dutch fleet sighted the island

of Juan Fernandez; and, having crossed the Pacific, tho

explorers sailed along the north coast of New Guinea, and
arrived at the Moluccas on September 17, 1616. In 1623

the Dutch sent expeditions against Brazil and Peru, which,

however, did little to advance geographical knowledgi,

except tliat the Brazilian invasion resulted in the valuable,

work of Nieuhof. "

There were several early indications of .the existence of EiploraM

the great Australian continent^ which have been very ably ''°° "'

discussed by Mr Major; and the Hollanders endeavoured ^**
to obtain further knowledge concerning the country and its

extent ; but only its northern and western coasts had been

visited before the time of Governor Van Diemen. Dirk'

Hartog had been on the west coast in latitude 26" 30' S.

in 1616. Pelsert struck on a reef called " Houtman's

Abrolhos" on June 4, 1629. In 1697 tho Dutch -captain

Vlamingh landed on the west coast of Australia in 31° 43'

S., and named the Swan River, where he saw some black

swans. In 1642 the governor and council of Batavia fitted

out two ships to prosecute the discovery of the south land,'

and entrusted the command to Captain Abel Jansep

Tasman. This voyage proved to be the most important to

geography that had been undertaken since the first circum-

navigation of the globe. Tasman sailed frftm Batavia in,

the yacht "Heemskirk" on the 14th of August 1642, and^

from Mauritius on the 8th of October. On November 2t

high land was sighted in 42° 30' S., which w-as named Var^

Dicmeu's Land, and, after landing there, sail was agai"
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made," aad New Zealand (at first called Stalen' Xan'u; wUs

iUcovered on the 14th of December. Tasoian communi-
i;ated with the natives and anchored in what he called

Murderer's Bay. From Kew Zealand it was resolved to

steer eastward to longitude 220°, and then yorth. On this

course the ships arrived at Tongatabu, one of the Friendly

[slands of Cook; in April 1643 they were off the north

coast of New Guinea ; and on June 15 Tasman returned to

Eatavia. In 1644 Tasman made a second voyage to effect

a more full discovery of New Guinea.

The French directed their enterprise more in the direction

of North America than of the Indies. One of their most
distinguished naval worthies was Samuel Chaniplain, a

native of Brouage in Saintonge, whose friend and patron

was Aymar da Chastes, governor of Dieppe, a devoted

follower of Henry IV. ChampTain after the close of the

war with the League in Brittany, in which he served, made
a remarkable journey through Mexico and the AVest India

Islands from 1599 to 1602, and on his return he found that

M. de Chastes ,wa3, undeterred by previous failures, resolved

to undertake the establishment of a colony in Canada.

Champlain was sent on a voyage of reconnaissance, and
on his return he found that the Sieur de Chastes was dead.

In 1G03 the Sieur de Monts was named vice-admiral of

the coasts of Acadia, and Champlain sailed with him from
Dieppe. He was for some years engaged in surveying all

the coasts of Acadia and Cape Breton, and in 1607 he re-

turned to France with De Monts. In the following year

another attempt was made. Champlain, with a colleague

named Du Pont Grav^, sailed to the St Lawrence, and
on July 3, 1608, they first arrived at Quebec. In 1609
Champlain ascended the Iroquois to the lake which still

bears his name. By 1611 a regular colony was established

at Quebec; and in 1620 Champlain 'was installed as

governor. He died towards the end of the year 1635.

Champlain was an able navigator and a resolute explorer,

and he made a very large addition to the knowledge of

Canada and Acadia (Novia Scotia).

The last expedition of the 17th century was purely scien-

tific. In 1699 Edmund Halley, the astronomer-royal, in

command of the " Paramour Pink," undertook a voyage to

improve tho knowledge of longitude, and of the variation

of the compass. The results of his voyage were the con-

struction of a variation chart, and proposals for finding tlie

longitude by occultations of fixed stars.

During the 17th century very considerable progress was
made. in the art of navigation, and in systematizing and
delineating the vast mass of material that was accumulated
by the ceaseless activity of explorers. The Dutch took the

lead as map-makers. • Mcrcator invented the useful projec-

tion which bears his name ; and Ortelius, Hondius, and
Hulsius compiled a series of valuable maps. • In finding the

latitude at sea, the astrolabe very generally gave place to

the cross-staff, because the graduation of the latter was
larger and more easdy read off. The cross-Staflf was a very
simple instnimeht, consisting of a graduated pole with crosj

pieces, called transversaries (of which there were four used
iccording to the altitude), also graduated, which were fitted

lo work on it. The bearings of the sun were taken by com-
pass, to ascertain when it was near the meridian ; then the
end of the long staff was placed close to the observer's eye,

and the transvereary moved until one end exactly touched
;ha horizon, and the other the sun's centre. This was con-

tinued until the sun dipped, when the meridian altitude

was obtained. The back-staff was an improvement on the

cross-staff, iirvented by the great Arctic navigator Johii

Davis. It was fitted with a reflector, and it was thus the
first rough idea of the principle of the quadrant and sextant.

The cross-staff was used for low altitudes, because both
ends of the transversary could easily be seen at the same

time, and the astrolabe lor nigh altitudes. Wicn the inven-
tion of these instruments came instructions for their use
and for working out observations. In England the first of
these was T/t^ Old liutter of the Sea, printed in 1490.
Then followed the Seaman's Secrets of John Davb, and A
Rerjiment 'of the Sea, containing very necessary Matters, loiih

a perfect Sea Card, by Thomas Hood, published in 1596.
Hood also sold compasses constructed on Mr Norman's
principle, near the Minories. These manuals contained
definitions, treati.ses on the use of the sea card and compass,
tables of declination and rules for applying it, rules for dead
reckonings and longitude, and instructions in the use of
inatrumeiits. Latitude was obtained by observation, but
longitude had usually to be reckoned on the chart from the Finaing
meridian of Grand Canary, which in those days was used loi)git>;i'»

by all civilized countries. The differences of time between
the eclipses of the moon at the place of the observer and
the place for which it was calculated in the ephemerides for
that day was another method in use of finding the differ-

ence of longitude. Mariners were ijso provided with tables
giving the number of miles in a degree of longitude for
every degree of latitude. Much attention was bestowed
upon the phenomena of the variation and dip of the
magnetic needle. Robert Norman, the hydrographer, dis-'

covered the dip or inclination of the needle in 1576, and in Variation

1581 he observed the variation of the compass at London, of comr

and found it to be IT 15' E. In the same year his Dis- P"^"-

course of the Magnet or Loadstone was published by Ballard.

In 15?0 Mr Borough, comptroller of the navy, found the
variation of the compass at Limehouse to be 11° 19' E. It

may be observed here that in 1657 there was no variation

at London, and that it moved westerly untU 1815 when it

was 24° 27' W. It is now returning eastwards.

By means of these rough instruments and calculations

our Elizabethan navigators and their contemporaries suc-

ceeded in delineating the vast regions that were discovered.

Thus the sum of human knowledge was augmented, while

men's minds were enlarged, and the wealth and prosperity

of nations were increased, through the provision of safe

guides by which lands and seas could be traversed, and
distant countries visited.

In the 18th century, to a far greater extent than had
ever been the case before, geography began to be cultivated

for its own sake, and expeditions were fitted out with the

objects of discovery and of acquiring knowledge. The
same objects also generally formed part of those enterprises

which were avowedly undertaken for conquest, in the

search of wealth, or from motives of religious zeaL

The improvement of scientific apparatus naturally went Board of

hand in hand with the progress of discovery. ' The great Lojijtildtt,

desideratum was the means of finding the longitude.; and
it was the creation of a commission for the discovery of

longitude in 1713 which, so far as England is concerned,

gave the greatest stimulus to inventions connected with

geographical research. To the Board of Longitude is due

the conception of the Nautical Almanac, and the establish-

ment of a surveying bianch of the naval service. The

Nantical,Almanac first appeared in 1 767, under the auspices N.-iatiSl

of Dr Maskelyne, the astronomer-royal, who, by furnishing Almahaj>.

tables of lunar distances, supplied another means of finding

the longitude. The invention by Hadley, in 1731, of the

quadrant for use at sea, which entirely superseded the

astrolabe and cross-staff, was a still greater improvement

;

and it was soon followed by better instruments on the samBi.

principle—the sextants of Dollond and Troughton _
iTliel^esfant

work of travellers on land also became more ,sceiiratftjci,

proportion as instruments and maps were improvpic" jSy-'

explorers by laud were content with itineraries- ajiirmang

which only - indicated ' distances. • The introducti'nn- of

observations by compass bearings was an important improve'
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nient ; and after the invention of Hadley'a quadrant, these

rough route surveys began to be checked aud verified by
astronomical observations.

Juney The most remarkable example of the early application of
>f China, these improvements is to be found in the survey of China

by the Jesuit missionaries. They first prepared a map of

the country rouud Peking, which was submitted to the

emperor Kang-hi, and, being satisiied with the accuracy of

the European method of surveying, he resolved to have a

survey made of the whole empire on the same principles.

This great work was commenced in July 1708, and the com-

pleted maps were presented to the emperor in 1718. The
records preserved in each city were examined, topographical

information was diligently collected, and the Jesuit fathers

checked their triangulation by meridian altitudes of the sun
and pole star, and by a system of remeasurements. The
result was a more accurate map of China than existed, at

that time, of any country in Europe. Kang-hi next ordered

a similar map to be made of Tibet, the survey being exe-

cuted by twolamas who were carefully trained as surveyors
by the Jesuits at Peking. From these surveys were con-

structed the well-known maps which were forwarded to Du-
halde, aud from which D'AnviUe constructed his atlas.

Missions Several European missionaries had previously found their
lo Tibet, vvay from India to Tibet. Antonio Andrada, in 1624, was

the first European to enter Tibet since the visit of Friar
Odoric in 1325. The next journey was that of Fathers
Grueber and Dorville about IGCO, who succeeded in pass-

ing from China, through Tibet, into India. In 1715
Fathers Desideri and Freyre made their way from Agra,
across the Himalayas, to Lassa, the capital of Tibet ; and
the Capuchin Friar Orazio della Penna resided at Lassa
from 1735 until 1747. But the most remarkable journey
in this direction was performed by a Dutch traveller named

Pan de Samuel Van de Patte. He is the only European who has
Patte. ever completed the journey from India, through Lassa, to

China, and returned to India by the same roiite. He left

Holland in 1718, went by land through Persia to India, and
eventually made his way to Lassa, v,'here he resided for a
long time. He went thence to China, returned to Lassa,
and was in India in time to be an eye-witness of the sack of

Delhi by Nadir Shah in 1737. In 1743 he left India, and
(lied at Batavia on the 27th of September 1745. The pre-

mature death of this illustrious traveller is the more to be
lamented because his vast knowledge died with him. Two
English 'missions sent by Warren Hastings to Tibet, one led
by Mr George Bogle in 1774, and the other by Captain
Turner in 1783, completes the list of Tibetan explorers in

Persia the 1 8th century. From Persia much new information was
supplied by Chardin, Tavernier, Hamilton, Thevenot, and
Krusinski, and by English traders on the Caspian. In
1733 John Elton traded between Astrakhan and the Persian
port of Enzeli on the Caspian, and undertook to build a
fleet for Nadir Shah. Another, English merchant, named
Jonas Hanway, arrived at Astrabad from Russia, and
travelled to the camp of Nadir at Kazvia. One lasting
and valuable result of Hanway's wanderings was a most

India, charming book of travels. The extension of the dominions
of the Company largely increased the knowledge of India.

In 1700 Guillaume Delisle, the principal creator of the
. modern system of geography, published his map of the con-

tinents of the Old World ; and his successor D'AnviUe pro-
duced his map of India in 1 702. DAnville's map contained
all that was then known, but ten years afterwards Major
Rennell commenced his surveying labours, which extended
over a period from 1763 to 1782. His survey covered an
area 900 miles long by 300 wide, from the eastern confines
of Bengal to Agra, and from the Ilimilayas to Calpi.

llennell was indefatigable in collecting geographical infor-

mation; h,i3 Bengal atlas appeared ia 1781, his famous

map of India in 1788, and the memoir in 1792. Surveys

were also made along the Indian coasts, and the charts of

Huddert, Ritchie, and M'Cluerwere the forerunners of the

more accurate and elaborate productions of the succeeding

century.

Arabia received very careful attention, in the 18th Arabia

century, from the Danish scientific mission, which included

Carsten Niebuhr among its members. Niebuhr landed at

Loheia, on the coast of Yemen, in December 1762, and
went by land to Sana. All the other members of the

mission died, and he proceeded from Mocha to Bombay.
He then made a journey through Persia and Syria to

Constantinople, returning to Copenhagen in 1767. His
invaluable work, the Description of Arabia, was published

in 1772, and was followed in 1774—78 by two volumes of

travels in Asia. The great traveller survived until 1815,

when he died at the age of eighty-two. James Bruce of Brace..

Kinnaird, the contem porary of Niebuhr, was equally devoted

to Eastern travel. After studying Arabic and Geez for some
years, he went out as consul to Algiers, and resided there

from 1762 to 1765, exploring and sketching the Roman
ruins in Algiers and Tunis. In 1765 he travelled by land

from Tunis to Tripoli, and then took a passage for Candia,

but was shipwrecked near Bengazi, and had to swim on

shore. He eventually reached Candia, and, sailing thence

to Sidon, travelled through Syria. In June 1768 he landed

at Alexandria in the dress of an Arab, and soon aftenvards

we hear of him at Jiddah, the port of Mecca, in the dress

of a Turkish sailor. He had resolved to attempt the dis-

covery of the source of the Nile; and in 1769 he landed at

Massowah, on the Abyssinian coait. He then penetrated

to Axum and Gondar, and in November 1770 he reached

the source of the Abai, then supposed to be the main stream

of the Nile. He thus attained the great object of his

ambition. Returning by the desert into Egypt, Bruce

reached England in 1774, and settled once more at his old

home at Kinnaird after an absence cf ten years. Urged by
his old fiiend, Mr Daines Barrington, the great traveller at

length published his Travels to Discover the Source of the

Nile in the Years 1768-73 (5 vols. 4to) in 1790. Bruce,

like many other conscientious and deserving explorers, was
assailed by calumny and detraction. But every succeeding

year has added to the high estimation in which his labours

are held, and to the reverence with which his memory is

cherished. He died at Kinnaird House, Stirlingshire, iu

1794.

Before the death of Bruce an African Association was African

formed, in 1788, for collecting information respecting the Associa-

interior of that continent, with Major Rennell and Sir *'™-

Joseph Banks as leading members, and Bryan Edwards as

secretary. The association first employed a Mr Ledyard to

cross Africa from east to west on the parallel of the Niger,

and Mr Lucas to cross the Sahara to Ye/^^xi. Ledyard,

who had previously made a most extraordinary journey into

'Siberia, died at Cairo in 17SS. Lucas went from Tripoli

to Mesurata, obtained some information respecting Fezzan,

and returned in 1789. One of the chief problems the

Association wished to solve was that of the existence and
course of the river Niger, which Maxwell believed to be

identical with the Congo. Mungo Park, then an assistant Mimjo

surgeon of an Indiaman, volunteered his services, which were Tark.

accepted by the Association, and in 1795 he arrived at tha

English factory of Pisania, 200 miles up the Gambia.
Leaving this station in December he reached Ludamnr,
where a Moorish chief imprisoned him until the following

July. He then crossed a mountainous tract to a Mandingo
town called Kamalia. Quite destitute, and suffering from
fever, ho remained there for several months, but finally

found his way back to Pisania, and returned to England
The interesting narrative of his adventures, with, 8 gap
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graiiliical mtnioirby Rfcnaell, wns publisliaJ in 1799. Five

ycnrs aftenvar(l.s he accepted an offer from the Government

to command an expedition into the interior of Africa, the

plan being to cross from the Gambia to the Kiger, and

descend the latter river to the sea. Park left the factory

of Pisania, on the Gambia, on the -Ith of May 1805, accom-

panied by Lieutenant Martyn and 35 soldiers, besides

guides. All died but four during the rainy season, and the

rest, including Mungo Park, perished in a rapid on the

Niger, having been attacke4 from the shore by order of a

chief who thought he had not received suitable presents.

Park was only thirty-five at the time of his death. The
details respecting the fate of the ill-fated explorer and his

party were obtained from the guide.

While the English were at work in the direction of the

Niger, the Portuguese were not unmindful of their old ei-

Lacerda. ploring fame. In 179S Dr Lacerda, an accomplished

astronomer, was appointed to command a scientific expedi-

tion of discovery to the north of the Zambesi. He started

in July, crossed the Muchenja Mountains, and reached the

capital of the Cazembe, where he died of fever. Dr Lacerda

left a valuable record of his adventurous journey ; but with

Mungo Park and Lacerda the history of African exploration

in the 18th century closes.

In South America scientific exploration was busily at

work during this period. The great event of the century,

Are of as regards that continent, was the measurement of an arc

meriai.nn of ihs meridian. The undertaking was proposed by the

French Academy, and a commission left Paris in 1735, con-

sisting of La Condamine, Bouguer, and Godin. Spain

appointed two accomplished naval officers, the brothers

Ulloa, as coadjutors. The operations were carried on
during eight years on a plain to the south of Quito ; and,

in addition 'to his memoir on this memorable and most
important measurement, La Condamine collected much
valuable geographical information during a voyage down
the Amazon. The arc measured was 3° 7' 3" in length;

and the work consisted of two measured bases connected

by a series of triangles, one north and the other south of

the equator, on the meridian of Quito. Contemporaneously,

in 1738, M. Maupertuis of St Malo measured an arc of the

meridian in Lapland. Another result of this expedition

was the publication of a valuable work by the brothers

Ulloa.

Biicca- The English and French Governments despatched several
necra. expeditions of discovery into the Pacific and round the

world during the 18th century. They were preceded by
those wonderful and romantic voyages of the buccaneers,

of such men as Woodes Rogers, Davis, Shelvocke, Clap-

perton, and Dampier, which can never fail to interest,

while they are not without geographical value. The works
.)f Dampier are especially valuable, and the narratives of

William Funnell and Lionel Wafer furnished the best

accounts then extant of the isthmus of Darien. Dampier's
literary ability eventually secured for him a commission in

ihe king's service ; and he was sent on a voyage of dis-

covery, during which he explored part of the coasts of

Australia and New Guinea, and discovered the strait which
bears his name between New Guinea and New Britain, re-

turning in 1701. In 1721 Jacob Eoggewein was despatched
on a voyage of some importance across the Pacifio by the

Dutch West India Company, during which he discovered

Easter Island on April G, 1722.

The voyage of Lord Anson to the Pacific in 1740-44
was of a predatory character, and he lost more than half

liis men from scurvy ; while it is not pleasant to reflect

that at the very time when the French and Spaniards were
measuring an arc of the meridian at Quito, the English
•ander Anson were pillaging along the coast of the Pacific,

and burning the town of Payta. But a romantic interest

attaches to the wreck of the "Wager," one of Anson's fleet,

on a desert island near Chiloe, for it bore fruit in the
charming narrative of Byron, which will endure for all time.

In 1764 Captain Byron himself was sent on a voyage of
discovery round the world, which led immediately after his

return, to the despatch of another to complete his work^
under the commaud of Captain Wallis.

The expedition, consisting of the " Dolphin " commanded poiyiu

by Captain Wallis, and the "Swallow" under Captain "^^ e*

Carteret, sailed in September 1766, but the ships were P'°'^

separated on entering the Pacific from the Straits of

Magellan. Wallis discovered Tahiti on June 19, 1767, of

which island he gave a detailed account, and Sir Charles
Saunders's Island; he returned to England on May 17, 1768.
Carteret discovered the Charlotte and Gloucester Islands,

and Pitcairn Island on July 2, 1767; revisited the Santa
Cruz group, which was discovered by Mendaiia and Quiros

;

and discovered the strait separating New Britain from New
Ireland. He reached Spithead again on February 20, 1769.
Wallis and Carteret were followed very closely by the
French expedition of Bougainville, which sailed from Nantea
in November 1766. Bougainville had first to perform to

him the unpleasant task of delivering up the Falkland
Islands (Malouines), where he had encouraged the formation
of a French settlement, to the Spaniards. He then entered

the Pacific, and reached Tahiti on April 2, 1768. Passing
through the New Hebrides group he touched at Batavia,

and arrived at St Malo after an absence of two years and
four months.

The three voyages of Cook form an era in the history of Cook.

geographical discovery. All his work was thoroughly and
completely done. He systematically surveyed every land he
discovered, collecting information touching every branch of

inquiry, so that his labours form a very large addition to

geographical knowledge. James Cook was born nearWIiitby,

Yorkshire, in 1728, and had been marine surveyor of

Newfoundland and Labrador from 1763 to 1767. In the

latter year he commissioned the " Endeavour " and sailed

for Tahiti, with the object of observing the transit of

Venus, accompanied by Sir Joseph Banks and Dr Solander,

a pupil of Linnaeus. The transit was observed at Tahiti

on June 3, 1769. After exploring Tahiti and the Society

group, Cook was six months surveying the two islands of

New Zealand, and the coast of New South Wales from
latitude 38° S. to the northern extremity. Passing through

Torres Strait, he touched at Batavia, and arrived in England
on June 12, 1771.

Cook's second voyage was mainly intended to explore the

region round the Antarctic Circle ; and it may be mentioned
that meanwhile a French ship, commanded by M. Kerguelen,

had sailed southwards in 1771, and discovered the island

which bears his name. Captain Cook was provided with

two vessels built at Whitby, the " Resolution," which lie

himself conimanded, and t^ie " Adventure " under Captain

Furneaux, who had been with Wallis. After rounding the

Cape the two vessels reached a south latitude of 57° 15'.'

On March 26, 1773, Captain Cook arrived at New Zealand

and proceeded to the Society Islands, whence he made
another voyage southwards between the meridians of 170'

E. and 106° 54' W. On this occasion he was stopped by ice

in 7 r 10' S. During the second voyage Cook visited Easier

Island,- discovered several islands of the New Hebrides

and New Caledonia ; and on his way home by Cape Horn,

in March 1774, he discovered the Sandwich Island group.

Arrived at Spithead on July 30, 1774. The account of

the second voyage was written by the young nati^ralist

George Forster, whose subsequent work was so justly

eulogized by Humboldt. The third voyage was iutended

to attempt the passage from the Pacific to the Atlantic by

the north-east. The " Resolution "and " ^iscovefy " Eailed
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in 1776, and Cook again took tlic route by the Cape of

Good Hope. In 1777 he was at the Friendly group, and

on January 18, 1778, he discovered the Sandwich Islands.

He then proceeded to the North American coast, a"iid, after

a stay of a month in Nootka Sound, he proceeded north-

wards, fixed the position of the western extremityof America,

and surveyed Behring Strait. On August 17, 1778, he

was stopped by the ice in 70° 41' N., and named the

farthest visible point on the American shore Icy Cape. He
then visited the Asiatic shore and discovered Cape North,

bearing up on August 29 when he was in the 180th degree

of longitude. Returning to the Sandwich Islands, Captain

Cook was murdered by the natives of Haivaii. On Febru-

ary 14, 1779, his second, Captain Clerke, took the com-

mand, and proceeding to Petropaulowski in the following

summer, he again examined the edge of the ice, but only

got to 70" 33' N. The ships returned to England in

October 1780.

La Pel'- In 1785 the French Government fitted out a very
ouie. carefully-prepared expedition of discovery at Brest, which

was placed under the command of La Perouse, an accom-

plished and e.xperienced officer. After touching at Con-

cepcion in Chili, and at Easter Island, La Perouse proceeded

to the Sandwich Islands, and thence to the coast of

California, of which he ha=i given a very interesting account.

He then went across the Pacific to JIacao, and in July 1787

he proceeded to explore the Gulf of Tartary and the shores

of Saghalien, remaining some time at Castries Bay, so

named after the French minister of marine. Thence ho

went to the Kurile Islands and Kamchatka, and sailed

from the far north down a meridian to the Navigator and

Friendly Islands. He-was in Botany Bay in January 1788;
and sailing thence, the explorer, his ship, and crew were

never seen again. Their fate was long uncertaiu. In

September 1791 Captain D'Entrecasteaux sailed from

Brest with two vessels, to seek for tidings. He visited the

New Hebrides, Santa Cruz, New Caledonia, and Salomon
Islands, and made carefid though rough surveys of the

Louisiade Archipelago,- islands north of New Britain, and
part of New Guinea. D'Entrecasteaux died on board his

ship on July 20, 1793, without ascertaining the fate of La
Perouse. It was Captain Peter Dillon who at length

ascertained, in 1828, that the ships of La Perouse wero

wrecked on the^sland of Vanikoro during a hurricane.

The work of Captain Cook bore fruit in many ways.

uiig'o. His master. Captain Bligh, was sen* in the " Bounty " to

convey breadfruit plants from Tahiti to the West Indies.

He reached Tahiti in October 1788, and in April 1789 a

mutiny broke out, and he, with several officers and men,
was thrust into an open boat in mid-ocean. During the

remarkable voyage he then made to Timor, Captain Bligh

passed amongst the northern i.slands of the New Hebrides,

which he named the Banks Group, and made several run-

ning surveys. He reached England in March 1790. The
" Pandora," under Captain Edwards, was sent out in search

of the " Bounty," and discovered the islands of Cherry and
Mitre, east of the Santa Cruz group, but she was eventually

lost on a reef in Torres Strait. In 1796-97 Captain

Wilson, in the missionary ship " Dufl," discovered the

Gambier and other islands, and rediscovered the islands

known to and seen by Quiros, but since called the Duff
Group. Another result of Captain Cook's work was the

colonization of Australia. On January IS, 1788, Admiral
Phillip and Captain Hunter arrived in Botany Bay in the

" Supply " aud " Sirius," followed by six transports, and

establislied a colony at Port Jackson. Surveys were then

undertaken in several directions. In 1795 and 1790 M.
Piiudera and O. Bass were engaged on exploring work in

a small boat called the " Tom Thumb." In 1797 Bass,

who had been a surgeon, made an expeditiorff southwards,

continued the work of Cook from liam Head, and explored
the strait which bears his name, and in 1798 he and
Flinders were surveying the east coast of Van Diemen's
Land. The planting of a colony at Port Jackson led to

the despatch of an expedition to complete the exploration

of the Australian coasts. The command was given to

Captain Matthew Flinders. He was furnished with a Fllnilrta,

vessel called the " Investigator," and sailed from England
on July 18, 1801. Commencing from King George's Sound,
Captain Flinders discovered and made a preliminary survey

of all the south coast of Australia to Bass Strait, and the

cast coast from the barrier reef to Torres Strait, as well as

the east coast of the Gulf of Carpentaria. Flinders met
the French expedition under Baudin and Freycinet with the

two ships " Gcographe " and " Naturalistc," which was en-

gaged upon the same work. He was taken prisoner by the

French in 1804 and detained until 1810, so that his work
did not appear before 1814.

Yet another out-come of Captain Cook's work was the Van-

voyage of George Vancouver, who had served as a midship- couver.

man in Cook's second and third voyages. The Spaniards

under Quadra had commenced a survey of north-westeru

America and occupied Nootka Sound, which their Govern-
ment eventually agreed to surrender. Captain Vancouver
was sent out to receive the cession, and to survey the coast

from Cape Mendocino northwards. He commanded the old
" Discovery," and was at work during the seasons of 1792,

1793, and 1791, wintering at the Sandwich Islands, lie-

turning home in 1795, he com|detcd his narrative and very

valuable series of charts, and died in 1798.

The 18th century saw tlie Arctic coast of North America Hmlson's

reached at two points, as well as the first scientific attempt B-^yCon*

to reach the North Pole. The Hudson's Bay Company had •''"'^'

been incorporated in 1070, and its servants soon extended

their operations over a wide area to the north and west of

Canada. In 1741 Captain Christoplier Jliddleton was
ordered to solve the question of a passage from Hudson's

Bay to the westward. Leaving Fort Churcliill in July

1742 he stood northwards and discovered the Wager Biver

and Repulse Bay, bearing up again on August 9. He was
followed by Captain W. Moor in 174G, and Captain Coats

in 1751, who examined the Wager Inlet up to the end. On
November C, 1769, Samuel Ucarne was sent by the

Hudson's Bay Company to discover the sea on the north

side of America, but was obliged to return. On February

23, 1770, he set out again from Fort Piince of Wales;
but, after great hardships, he was again forced to return to

the fort. He started once more on December 7,1771, and

at length reached the Coppermine River, which he surveyed

to its mouth, but his observations are very unreliable.

With the same object of reaching the sea, Alexander

Mackenzie, with a party of Canadians, set out from. Fort

Chepewyan on June 3, 1789, and descended a river which

bears the explorer's name. His account of ths journey is

even more unsatisfactory than that of Hcarne.

In February 1773 the Royal Society submitted apropo.sal

to the king for an expedition to try how far navigation

was possible towards the Pole. The " Racehorse " and
" Carcass " bombs were selected as best adapted for the

service, and Captains Phipps and Lutwidge were appointed

to command them. The expedition sailed on June 2, 1773,

and sighted the coast of Spitzbergen on the 28th. Captain

Phipps stood into every opening he could find in the ice,

but was invariably stopped by a solid barrier. He ex-

amined a line extending over twenty degrees of longitude,

aud found no opening in the heavy polar pack in any direc-

tion. After a very careful and persevering examination of

the ice, the expedition returned to England in September.

The highest latitude reached was 80° 48' N. But the most

important Arctic work in the 18th century was pcrfonnetj
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IttSibena.

Collec-

tiona of

by the" Russians, for they succeeded in delineating the

whole of the northern coast of Siberia. Some of this work,

indeed, was done at a still earlier "date. The Cossack

Deschneff madeaij extraordinary voyage, in the summer of

1G4S, from the river Kolyma, through Behring Strait to

Anadyr, a performance which has never since been equalled.

Between 1738 and 1750 the mates Mania and Sterlogpff

made their way in small sloops from the mouth of the

Yenisei as far north as 75° 15' N. The land from Taimyr

to Cape Chelyuskin, the most northern extremity of Siberia,

was mapped by the mate Chelyuskin, who discovered the

extreme point in Hay 1742. To the east of Cape Chelyus-

kin the Russians encountered greater difSculties. - They
built small vessels at Yajiutsk on the Lena, 900 miles

from its mouth, whence the first expedition was des-

patched under Lieutenant Prontschicheff in 1735. He
sailed from the mouth ot_ the Lena to the mouth of

the Olonek, where he wintered, and on September 1,'

1736, he got as far as 77° 29' N., within five miles of Cape
Chelyuskin, which is in 77° 31' N. Both he ami his young
wife died of scurvy, and the vessel returned. A second

expedition, under Lieutenant Laptieff, started from the Lena
in 1739, but encountered masses of drift ice in Chatanga

bay, and with this ended the voyages to the westward of

the Lena. Several attempts were also made to navigate

the sea from the Lena to the Kolyma. In 1736 Lieutenant

Laptieff sailed, but was stopped by the drift ice in August,

and in 1739, during another trial, he reached the mouth
of the Indigirka, where ke wintered. In the season of

1740 he continued his voyage to beyond the Kolyma,
wintering at Nijni Kolymsk. In 1725 Vitus Behring, a

Dane in the Russian service, received his instructions from
Peter the Great a few days before the czar's death. Two
vessels were built fqr Behring at Okhotsk, and sailing in

July 1728, he ascertained the existence of the strait between
Asia and America which bears his name. In September
^740 Behring again sailed from Okhotsk, with Steller on
board as naturalist. In June 1741 Commodore Behring
nr.med the magnificent peak on the coast of North America
M rant St Elias, an(f explored the Aleutian Islands. In
N»vember the ship was wrecked on Behring Island ; and
the gallant Dane, worn out with scurvy, died there on the

8th of December 1741. In March 1770 a merchant named
Liakhoff saw a large herd of reindeer coming from the north

to the Siberian coast, which induced him to start in a

jledge in the direction whence they came. Thus the New
Siberian Islands were discovered, and for years afterwards

the seekers for fossil ivory resorted to them. The Russian

Captain Vassili TchitschakofiF in 1765 and 1766 made two
persevering attempts to penetrate the ice north of Spitz-

bergen, and reached to 80° 30' N., and Russian parties

twice wintered at Bell Sound. But the result was the same
as all others have obtained before and since ; the Spitz-

bergen route is evidently not the way to the Pole.

The 18th century saw great progress in the collection

and arrangement of geographical material, and in the work
of surveying and map-making. Collections of voyages and
travels were brought together in the four quarto volumes
,f Astlcy (1745) and the two folios of Harris (1764);
while Dr Hawkesworth edited the Government voyages to

th« Pacific in 1773. Sir Joseph Banks was the great

patron of geography in England, aided by the indefati-

gable labours of such critical geographers as . Rennell,

Dalrymple, and Barrin^ton ; while in France the great

cartographer D'Anvillo' introduced a habit of critical ac-

curacy, and caused ^ complete revolution in the art of map-
making.

Towards the close of the century it was recognized that

geography served more extensive and important uses thaai

had ever before been supposed The rou'e survey, "vasj

sufficient for the traveller or soldier, while accurate charts

guided the mariner across the ocean. But sijrveys are also Sarveyi.

the basis of statistics and of administration, and rigorous

.accuracy became necessary. _ Surveys on a trigonometrical

basis, which have been proceeding in all the countries in

Europe (except Turkey) and in India during the present,

were commenced in the last century. In Great Britain the

Ordnance Survey was begun in April 1784, when General
Roy measured a base line on Hounslow Heath. The
triangulation of the British Isles was commenced in 1784
and completed in 1852. Maps based on trigonometrical a.isses ol

surveys may eventually explain and illustrate the physical niaps.

aspect of the whole globe, but at present they are neces-

sarily confined to those nations which are in the front rank
of civilization. Countries which are not sD advanced are

still obliged to be content with such maps as sufficed for

aU the world in the last century, before the results of

trigonometrical surveys were available. These secondary

maps are adapted for the requirements of tlie countries

which use them, being based on positions fixed by astro-

noihical observations, on cross bearings, and often on chained

distances. The third class of maps includes the work of

explorers of unknown or little known regions, and of geo-

graphers who delineate the features of such regions by
compilation and by intelligent collation of the work of

travellers. There are thus three grand divisions fh the

character and uses of maps. There are first those which
aim at minute accuracy, aud which are intended as doon-'

raents for administrative purposes, and in pursuing exact

statistical investigations. Secondly, there are maps which
are based on less accurate surveys of countries less populous

or less advanced in civilization ; these are useful for

political, geographical, and military purposes, but are not

to be relied on to the same extent or in the same way as

is the case with those based on trigonometrical surveys.

Thirdly, there are the roughly compiled maps of little

known regions, which are constantly in course of improve-

ment, and which do the work of pioneers.

In treating here of the progress of geographical discovery

in the present century, it is to thos6 who prepare the last

class of maps, to the pioneers—the discoverers—that we
must mainly, though not exclusively, confine our attention.

We propose to review the work of discoverers and explorers

of the 19th centuiy in two sections as regards time,—first

during the first thirty, and secondly during the last forty-

eight years. The Royal Geographical Society was founded

in 1S"30, aud forms a landmark. In each period we shall

take first the work done in Asia, then Africa, then America,

then Australia, then Polynesia, and finally the Arctic and
Antarctic regions.

At the beginning of the century British rule in India was Work Lai

extended over the plains of the Ganges almost totheSutlej, ^dia.'

and the attention of explorers was drawn to^the Tnighty

mass of the HimAlayas. Captain Herbert, in 1818, at

temped to give a general view of the physical characte,

of this great range, and Moorcroft reached the Mansarowa
lake, and the upper courses of the Indis and Sutlej ; while

Mr Manning, in 1811, was the only Englishman who eve-

visited Lassa, the capital of Tibet, i The mission of Sii

John Malcolm to Persia in 1808 Jed to much geographical

work being achieved. On his staff was MacdonaldKinneir,

who wrote a valuable memoir on the geography of Persia •

while at the same time Lieutenant J. Macartney, nnd<"»-

Mountstuart Elphinstone, was collecting materials for a map
of Afghanistan. In 1810 Pottinger and Cbristie-made an
important journey through Baluchistan by different routeSi

Christie afterwards visiting Herat and Yezd ; and_iri 1 827-

Mr Stirling of the Bengal Civil Secxice crostictt the Haziirah

mountains.

The close uE.tlit war ia 1815 Jed to ni'merous efforts foi
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tlie furtherance of gooyrapliic-.ii discovoiy, especially in

Bifrioa. Africa and the far north. la 1818 to 1820 Captain Lyon,

R.N., and Mr Ritchie landed at Tripoli, and penetrated aa

far as Mourzouk ; and this led to the more important ex-

pedition of Major Denham and Captain Clapperton, R.N.,

which was despatched by the Government. They landed

at Tripoli in 1823, and advanced into the interior as far as

the east coast of Lake Tchad, of which they gave a most

interesting account, obtaining latitudes Jjy meridian alti-

tudes and longitudes by lunar observations. Clapperton's

furthest point was at Saccatoo, westward of the lake, and
here he was forced to turn back. But in 1825 he was
again employed to explore the interior of Africa, and this

time he started from the Atlantic side with his faithful

servant Richard Lander. Landing in the Bight of Benin,

lie succeeded in reaching Saccatoo from the west side, thus

completing a route from Tripoli on the Mediterranean to the

coast of Guinea. But at Saccatoo the gallant sailor suc-

cumbed at last, dying on the 13th of April 1827. His
faithful servant Lauder returned to the coast ; and in 1830
he and hia brother were employed to explore the course of

the Niger or Quorra. They embarked on the river near

Boossa, passed through the Yorriba country, and came out

at the mouth of the Nun.
The Admiralty also considered that a river of such

magnitude as the Zaire or Congo ought to be explored.

Captain Tuckey, R.N., was selected to conduct the Congo
expedition, and received command of a steamer called the
" Congo," with a crew of 49 officers and men. The expedi-

tion reached the mouth of the great river on July 5, 1816,
and proceeded up to the foot of the falls of Yellala, the

farthest point hitherto reached. Captain Tuckey, with 15
of his party, landed on the north shore on the 14th of

August; and, after travelling for about 40 miles over a hilly

country, he reached the head of the falls and the banks of

the upper river. He had explored the river for a distance

of 280 mile's from the sea. But death overtook the com-
mander of the expedition and several officers, and the
" Congo " returned in command of the master, Mr Fitz-

maurice, after executing the survey from the foot of the

falls toEmbomma.
Soulli South America had produood two eminent physical geo-
America. graphera, namely, Caldas of Bogota and Unanue of Lima,

before the scenery of the Orinoco and the Andes became
familiar to Europe through the charming narratives of

Hum- Humboldt. It was in 1799 that the great Prussian natu-
boldt. ralist embarked at Ooruna, and landed at Cumana on the

coast of Venezuela, His observant eye and bright imagina-

tion, combined with habits of scientific thought, produced

pictures of the physical aspects of the regions he explored

which are quite unequalled. What he said of George
(Torater is even more true of himself :

" He depicted in

pleasing colours the changing stages of vegetation, the rela-

tions of climate and articles of food in their influence on
the civilization of mankind. All that can give truth, indi-

viduality, and distinctiveness to the delineation of exotic

nature is united in his work." The Orinoco and Cassiquiari,

tlio falls of Tequendama, the mountains of Quindiu,

Chimborazo, and Quito, Cajamarca, and the upper Amazon,
and the varied scenery of Mexico, are imprinted on the

imagination with life-like form and colouring by this groat

master of description. His service to geography was far

greater than that of any mere discoverer. Humboldt left

the New World in 1804.

Arctic The greatest and moat important enterprise, after the
liscovery. peace of 1815, was the renewal of Arctic exploration under

the auspices of Sir John Barrow. To the great work of

S-.oresby, and to the careful observations of himself and his

father, wo are indebted for the most exhaustive account of

the Spitzbergen soaa, and of the ico which encumbers them.-

Wiicn the Government expeditions were undertaken, the

volumes of Scoresby formed a storehouse of useful and
well-digested information. The true object of modern
Arctic enterprise has been the advancement of science, a
noble and sufScient reason for incurring expenditure and
facing dangers and hardships. In consequence of Sir John
Barrow's representations, orders were given in 1818 for the

preparation of four vessels for Arctic service,—two to attempt
the passage from the Atlantic to the Pacific, and two to

attempt an approach to the North Pole. But, as Sir John
Barrow himself explained, the main objects were not the

accomplishment of voyages by these routes, but the acquisi-

tion of useful knowledge. Sir John Ross, who commanded
one of the two expeditions, circumnavigated Baffin's Bay on
tlie track of that great navigator, and re-established his

fame. Captain Buchan, who led the other, battled with

the impenetrable pack to the north of Spitzbergen, liko

Phipps before him, and then returned. There can be uo
great success without continuity of effort and perseverance,

and the early voyages of this century achieved lasting

results, because those who sent them out were endowed
with tenacity of purpose. No sooner had Rosa returned

than Parry was appointed to command two strongly built

vessels, the "Hecla" and "Griper," and to proceed on tho

same service. On the lith of May 1819 Parry sailed, and Piirry,

on the 1st of August he entered the portals of Lancaster

Sound, and commenced tho discovery of a ncv/ region. He
succeeded in sailing for 300 miles along the southern sliores

of the islauJa which now boar his name, among ice floea of

moderate thickness, until he reached the edge of the im-

penetrable polar pack at the western extreme of Melville

Island. He went as far as it will ever be possible for any
vessel to go in this direction, and then wintered in a

harbour of Melville Island. In 1820 he returned with a
rich harvest of scientitlc observations, and of valuable in-

formation in all branches of inquiry. This first, expedition

was most successful. Parry's second voyage was into

Hudson's Bay in search of e passage westward in that direc-

tion. He discovered a strait (that of " Fury and Hecla"),

and passed two wifitera 1821-23 on the coast of Melvillo

Peninsula. The third voyage (1824-25) was again up
Baffin's Bay; but it was unsuccessful, and one of his vessels,

the "Fury," was lost. Still every voyage, whether success-

ful or not in its main object, brought back valuable results.

Meanwhile the " Griper," commanded by Captain Clavering,

had, in 1823, penetrated through the ico to the east coast

of Greenland in 76° N., to enable Captain Sabine to take

pendulum observations in that position. The Russian

Captain Lutke had alao surveyed the west coast of Novaya
Zemlya from 1821 to 1824. Parry, after his return from

the third voyage, proposed an attempt to reach the Pole by
travelling over the ice during the summer, on thp Spitzbergen

meridians. He sailed on this service in the "Hecla" on

the 3d of April 1827, and, after placing her in a secure

harbour in Spitzbergen, he began his bold and interesting

attempt with two boats, fitted with runners for being

dragged over the ice. But the whole mass of ice was drift-

ing south faster than Parry's men, with all their efforts,

could advance north. However, on July 23, 1827, he

attained the latitude of 82° 45' N., which continued to be

the highest parallel .ever reached by man until Captain

Markham went beyond it in 1875. Parry returned to

England in October. Another expedition of a private

character left England in June 1829 under the command
of Sir John Ross, who was accompanied by his distin-

guished nephew James C. Ross. In August they reached

Lancaster Sound, and then proceeded southwards down

Regent's Inlet, wintering on the most northern peninsula

of America, to which Ross gave tho name of Boothia. Here

they passed three winters, while, during the intervening
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sammers, some exploring work was accomplishsd, and
James Ross plauteU the Union Jack on the North ^.lagnetic

'Pole on the 1st of J\ine 1831. At last they were forced to

abandon their little vessel the " Victory," and make their

way to the whalers in Baffin's Bay in open boats. They
were picked up and arrived in England after an absence of

four years.

While these bold and perilous voyages were being con-

ducted in the Arctic seas, a series of land journeys completed

the delineation of the northern coast of America, which had
just been touched at two points in the last century, by
Hearne and Mackenzie. From 1819 to 1823 the gallant

Sir John Franklin, with Dr Richardson and George

Back, were struggling to explore the Arctic coa.^t eastward

from the mouth of the Coppermina River. After great

sufferings they embarked on the river on Juno 30, 1820,

reaching the mouth on July 18, and exploring 550 miles

of coast lino to the eastward, as far as Point Turnagain.

On the return journey across the barren lands, the party

escaped death from starvation almost by a miracle. Un-
daunted by this terrible experience, Franklin, Richardson,

and Back started on another expedition in 1825, this time

by descending the Mackenzie River. Reaching its mouth
on July 7, Franklin and Back discovered 37-1 miles of coast

to the westward, as far as Return Reef ; while Richardson

explored the space between the mouths of the Mackenzie and
Coppermine. In 1833 Back undertook a third journey

with the object of succouring the Rosses, who had long been
missing. He discovered and explored the Back or Great

Fish River for 530 miles, and in July 1831 reached its

month in the Arctic Ocean. The gaps on the north coast,

which were left by Franklin and Back, were subsequently

filled in by servants of the Hudson's Bay Company. In
1837 Messrs Simpson and Dease, in a boat, connected

Return Reef with Cape Barrow. In 1839 the same ex-

plorers went from Cape Turnagain to the mouth of Back's

Elver, and still further eastward to Castor and Pollux River.

On August 26, 1839, Simpson built a cairn at Cape
Herschel, on King William Island, separated by a strait ten

miles wide from the mainland. Dr Rae was sent in 181G
to winter in Repulse Bay, and in 1847 he travelled round
the Gulf of Akkoolee and connected the work of Ross in

Boothia with that of Parry during his second voyage. In

1854 he united the work of Ross with that of Simpson, and
ascertained that Boothia was connected with the mainland
of America by an isthmus. Thus the whole northera coast

of America was explored and delineated without a break.

The Russians were engaged on daring Arctic exploration

at the same time. In 1809 to 1812 a Russian officer named
Hedenstrom surveyed the New Siberia Islands ; and in

1821 Lieutenant Anjou made further investigations respect-

ing the state of the ice to the northward. Baron Wrangell
prosecuted similar researches from his headquarters at Nijni
Kolymsk, near the mouth of the Kolyma. He made four

eledge 'journeys over the Polar Sea from 1820 to 1823, ex-

ploring the coast from the Kolyma to Cape Chelagskoi, and
making several attempts to advance northwards, but always
encountiiriug weak ice. Wrangell's interesting narrative is

an important addition to Arctic literature.

Eip!> The Russians, as well as the French, sent several voyages
TKtion into the Pacific during the first half of the 19th century.

Padflc
^° ^^^^ Admiral Krusenstern made a voyage round the
world, and his pupil. Otto ron Kotzebue, son of the
dramatist, commanded the "Rurick" from 1815 to 1818
on a voyage of discovery. He discovered the great bay
known as Kotzebue Sound, sounded inBehring Strait, and
made careful observations of the currents. Wintering in

Califorhia he returned to the Aleutian Islands in the follow-

ing spring ; and during the voyage homewards he dis-

covered several new islands in the Pacific, especially

Romanzoff ana Krusenstern m the Dango.-ous Archipelago.

During another Russian voyage, commanded by Eilliug-

hausen, LazarefF and other coral islands in the Dangerous
Archipelago were discovered, and in 1828 Captain Lutke,
in the " Seniavine," surveyed the Caroline group. Captain
Freycinet, the officer who served with Baudin and edited

his work, also examined the Caroline Islands in the "Uranie"
in 1819, but his voyage was mainly in the interests of

natural history. Duperry in 1822-23 did some surveying

work on the coast of New Ireland. But the most important
French voyage was that of Dumont D'Urville, who was
sent out to seek for traces of La Perouse in 1828. He
visited Tecopia and other islands in the " Astrolabe," and
was neaUy a month at Vanikoro collecting relics of the ill-

fated expedition. The voyage of D'Urville contributed

largely to the advancement of science, and resulted in the

publication of a magnificent work in 1830.

The only English scientific voyage to the Pacific in this

period was sent out mainly to co-operate with Parry in hia

third voyage, and Franklin in his second journey. It was
commanded by Captain Beechey, who had been first lieu-

tenant with Parry during his first Arctic voyage, and on
May 19, 1825, he sailed from Spithead in H.M.S. "Blos-

som." After visiting Easter, Gambler, Pitcairn, and other

islands, the " Blossom " arrived at Honolulu on May 20,

1826, and in July she wa? in Behring Strait, entering

Kotzebue Sound on the 22d. Proceeding along the north

coast of America, the ship's barge got as far as 156° 21 W.
to a low cape called Point Barrow, at the very time when
Franklin and Back were at Return Reef. The accurate ex-

amination of the coast was made under circumstances which
demanded great fortitude and perseverance, and reflects

credit on the officers and crew. The "Blossom" returned

to Honolulu in January 1827, ami arrived at Macao on the

12tli of April. Captain Beechey next proceeded to survey

the Loo Choo and Bonin Islands, and, after another visit

to the far north, and the coasts of California and Mexico,

he returned home by Cape Horn and arrived at Woolwich
on October 12, 1828. His valuable and interesting narra-

tive, in two volumes, was published in 1831. Mr James
Wcddell, a master in the navy, made a voyage to the

Antarctic Ocean in 1822-24, and went a.s far south as 74°.

The Royal Geographical Society was founded in 1830, Royal

and forms a landmark in the history of discovery. The Geogri

men who initiated the idea and gave it shape were Sir John Ph'fal

Barrow, Sir John Cam Hobhouse, Sir Roderick Murchisou,
'"'"'*

'

Mr Robert Brown (Priiiceps Botanicorum) , and Mr Bartle

Frere. They formed the Foundation Committee. The first

president was Lord Goderich, and the vice-presidents Sir

John Barrow, Colonel Leake, Sir John Franklin, and Mr
Greenough. Through this organization explorers and
students were encouraged and assisted, information was
systematically collected and arranged, and the work of dis-

covery was advanced. A similar society in Paris preceded

that of London in point of time, and now every civilized

country has established a Geographical Society.

Our rapid review of the progress of discovery since* the Aa*
foundation of the Geographical Society will commence with

the continent of Asia, where there were and .still are vast

and most interesting unexplored regions. In British India

the Trigonometrical Survey has been proceeded with, and is

now approaching completion. During its progress the
_

HiraAlayan peaks were measured, and in 1848 Sir Andrew 'j™*-

Waugh fixed the height of the loftiest, which he named "^.,^

Mount Everest, at 29,002 feet above the sea'' In 1831

Humboldt published his Asie Cenirale, which >" with the

ErJhumle von Asieii of Carl Ritter, gave new and clearer

ideas of the orography of Central Asia. ManytraveUei-a

explored the remoter parts of the Himilayan chain ; while,

in lSi8, Dr Hooker in Sikkim, aud Dr Thomson in La4ak
S.-25
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reached the summits of the passes leading to Tibet and

£ntral Yerkand. Our relations with Afghanistan led to further

»• exploration. In 1840 Lieutenants Abbott, Conolly, and

Shttkespear visited Khiva, and in IS-ll Colonels Stoddart

and Conolly were murdered at Bokhara, while Eldred

Pottinger gallantly defended Herat. Sir Alexander Burnes

had previously made his remarkable journey from Cabul to

Bokhara and back through Persia, and in 1838 Lieutenant

Wood of the Indian Navy discovered the source of the Oxus.

Butakoff and other Russian officers, in 1848 and subsequent

years, surveyed the sea of Aral, and Middendorf made ex-

tensive explorations and discoveries in Siberia. After the

Afghan war it was long before any progress was made in the

exploration of Central Asia, but through the opening of the

treaty ports in China and the navigation of the Yangtsze a

considerablfl increase was made in our knowledge of the

Celestial Empire. In 1869 Mr E. B. Shaw and Mr Haywood
reached the cities of Yarkand and Kashgar, and Mr Shaw
published a most graphic account of the physical aspects of

Eastern Turkestan. In the previous year Mr Ney Elias

surveyed the Yellow Eiver of China, and afterwards made
a journey through a previously unknown portion of western

Mongolia; and during 1866-68 the distinguished French
geographer Lieutenant Gamier surveyed the course of the

great Cambodian river. The Russians, meanwhile, in their

advamje into Central Asia, had enabled scientific travellers

like Fedchenko and others to explore Khokand and the

northern part of the Pamir, and the more adventurous

Prjewalski made important journeys through Mongolia and
to the frontiers of Tibet. Colonels Walker and Mont-
gomerie, of the great Trigonometrical Survey of India,

organized a system of training native explorers, who made
journeys across the Pamir and to the upper waters of the

Oxus, as well as through" the previously unknown parts of

Tibet. In the last mission of Sir Douglas Forsyth to

Kashgar, Captain Trotter of the Trigonometrical Survey of

India formed one of the staff. He did much valuable ex-

ploring work on the Pamir table-land, and verified the work
of Lieutenant Wood at the source of the Oxus. In 1845
MM. Hue and Gabet travelled through Tibet ; and in

western China the French missionaries have since done use-

ful geographieal work. English diplomatic officers have
found their way from the south-western provinces of China
into Burmali, and Baron Eichthofen has made very exten-

sive exploring journeys through the Chinese empire. The
most important journey across Arabia in the present cen-

tury was made by Mr W. Gilford Palgrave in 1863.

Africa. Geographical discoverers of the 19th century have had a
great work to do in Africa. D'Anville and his successors

cleared off all that was uncertain on the map, all that had
come from the information given by Duarte Lopez to

Pigafotta, and from Leo Africanus, and left a great blank.
James Bruce and JIungo Park, Clapperton and Tuckey,
merely touched the edges or penetrated in single lines

across the vast unknown area. But they have been
• followed by many others, and now great progress has been

made. In 1831 Jlontoiro and Gamitta were sent by the
Portuguese Government, in the footsteps of La Cerda, to

tlie capital of Cazembo ; while, in 1849 and 1843-47,
I^adislaus Magyar and Gracja explored some of the southern

Ab)-«- afilueuts of the Congo. Eiippell (1838), Harris (1843),
«=ia- and Dr Beke (1840), Lefebvro and Dillon (1839-43),

Ferret and Galinier (1817) improved the existing know-
ledge of Abyssinia, to which a further important contribu-
tion was made by the expeditionary field force sent in 1807-
C8 to enforce the release of English captives ; and progress
was made, under the auspices of the Egyptian Government,
in explorinj,' the Wliito Nile above Khartoum. In 1849
the discoveries of Denhain and Clajipertou were followed up
Jjy Richardson, Ovorneg, and Barth, who, like their pre-

decessors, went from Tripoli to Mourzouk, the capital of
Fezzan. The two first died in Africa, but Dr Barth
returned home with a rich harvest of results. He reached

Kouka the capital of Bornou, on Lake Tchad, and in 1851

he visited the south side of that lake, and advanced some
distance to the eastward. In 1852 he was at Saccatoo,

where Clapperton died, whence he crossed the Niger and
eventually reached Timbuctoo. After a stay of some
months Dr Barth left Timbuctoo in March 1854, and got

back to Tripoli in the end of 1855, being the sole survivor

of his party. Dr Vogel, in 1853-57, followed up the dis-

coveries in the direction of Lake Tchad, and- fell a \ictiui

to science; and the researches of Dr Baikie in 1854 sup-

plemented the work of the Landers in the lower part of the

course of the Niger. Dr Baikie also explored 250 miles of

the river Chadda or Benue.

On the eastern coast of Africa, the missionaries Rebmann
and Krapf ascertained the existence of the snowy peaks of

Kenia and Kilimanjaro near the equator, and collected

reports touching the equatorial lakes in the interior. This

led to the expedition of Captain Burton in 1857, who, ac- Burtoo.

companied by Captain Speke, landed opposite to Zanzibar,

and, advancing westward, discovered Lake Tanganyika.

Captain Burton's admirable* description of the region

between the coast and the great lake he had discovered is

one of the most valuable contributions to African descriptive

geography. His companion. Captain Speke, made an ex- Speha.

cursion northwards to the southern coast of a lake which

he judged to be a main source of the Nile. In this belief

he again set out in 1860 to attempt the achievement of a
journey from Bagamoyo, opposite Zanzibar, to the Nile.

This great enterprise was crowned with success. Spek(

traced out the western shore, and visited the northern outlet,

of the Victoria Nyanza, the main reservoir of the Whit©
Nile. He then marched northwards to Gondokoro and
descended the Nile. He had heard of a second great Nile

reservoir, which Sir Samuel Baker discovered in 1864, and
named the Albert Nyanza. The Bahr el Ghazal and other

western feeders of the Nile were visited by Consul

Petherick, and explored in 1868-71 by Dr Schweinfurth,

whose work ranks with that of Burton as a record of African

discovery.

The travels of Dr Livingstone in Southern Africa also Liring-

added considerably to our knowledge of the geography of stone,

that continent. In 1848 he started from Cape Colony,

visited Laka Ngami in 1849, and eventually reached the

Portuguese town of St Paul Loanda in 1855. Thence

he marched across the continent, discovering the great falls

and a considerable part of the course of the Zambesi. In

his second expedition he proceeded up the Zambesi and its

tributary the Shire, and discovered the Lake Nyassa. On
his third and last expedition ho landed on the east coast

at the mouth of the Rovuma, and made his way thence to

Lake Nyassa. The great traveller then followed in the foot-

steps of DrLacerdaandMonteiro to the Cazembe's capital,

and thence to Lake Tanganyika. From Ujiji, on that lake,

he made his way westward to the river Lualaba (the upper

course of the Congo), and returning in a destitute condition

to Ujiji, he was there succoured by Jlr Stanley. Finally

he once more started, and died in the midst of his dis-

coveries among the remoter sources of the Congo. Licuten- Comeron,

ant Cameron's expedition ih 1873 had for its main object

the succour of ^Livingstone, but the news of the great

traveller's death was .received at Unyanyembe. Cameron

then continued his moi'ch by a new route to Ujiji, and

completed the siA-vey of the southern half of Lake Tan-

ganyika, discovering the Lukuga outlet. Thence he ad-

vanced westward across the Manyuema country to Living-

store's furthest point at Nyangwe, crossed the Lualaba,

and traversed the whole width of the African continent.
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"reaching St Paul LoanJa on the west coast, llr Stanley

followed in 1874. He circumnavigated and fixed the out-

line of the Victoria Nyanza, followed Cameron across Lake

Tanganyika to Nyangwe, and then descended tlie great

Kiver Congo, discovering its course, and connecting the work

of Livingstone with that of Tuckey. Mr Young has since

completed the survey of Lake Nyassa ; Nachtigal has sup-

plemented the work of Earth and Vogel in the Tchad

region ; while Duveyrier and other French explorers have

examined the region of the Sahara. In the far south the

Limpopo basin, and the country intervening between the

Limpopo and Zambesi, have been made known to us by St

.Vincent Erskine and Elton, Carl Mauch and Baines. Thus

the extent of the unknown parts of Africa has been rapidly

curtailed, while our knowledge has been widened during

the last half century.

On the American continent scientific progress has been

made in the United States and the dominion of Canada,

where, within the last half century, boundary commissions

and surveys have fixed positions and described previously

^unknown regions of great extent In South America there

are vast unexplored regions to the eastward of the Andes,

and in the basins of the great rivers. Sir Robert Schom-
burgk did much valuable work in Guiana, and explored the

delta of the Orinoco in 1841 ; while Spix and llartius,

Poeppig and Castelnau, Maw and Smyth, Herndon and

Gibbon, Spruce and Bates, Wallace and Chandless, and
others, explored the basin of the Amazon. The labours of

Pissif in Chili, of Eaimondi and Werthermann in Pern, of

Codazzi in Colombia and Venezuela, and of Morales and
others in the Argentine Republic, have been most valuable

to geographical science. . In Patagonia, Fitz Ro'y'and King
explored the Santa Cruz river, Cox and Morales have since

added to our knowledge, and Commander Musters, R.N.,

was the first traveller who traversed the whole of Patagonia

from south to north, 960 miles of latitude, of which 780
were previously unknown to Europeans.

The difficulty of exploring the interior of the Australian

continent was caused by the scarcity of water, and the

immense distances it.was necessary to cross without supplies

of any kind. i Hence the work of exploration has required

end called forth high and noble qualities in a degree quite

equal to any that have been recorded in any other part of

"

the. world. ^ The names of Sturt and, Leichhardt, of Eyre
and Grey, of Macdouall Stewart and Burke, of Gregory, of

Forrest and Warburton, will be handed down as those of

intrepid and courageous explorers who laid open the secrets

of the interior of Australia.

The Pacific Ocean was explored by numerous expeditions

during the 18th and early part of the 19th centuries. Still

much remained to be done in the way of verification and
more complete survey. From 182G to 183G Captain
Fitzroy, with the naturalist Darwin, surveyed Magellan's

Strait and the west coast of South America ; and further

iiuportant surveys in the Pacific were afterwards executed
by Captain Wilkes of the United States Navy,' and by
Belcher, Kellett, and Denham.

But the great geographical worE of the present century
must be the extension of discovery in the Arctic and
Antarctic regions. Progress has been made in both direc-

tions, and rn both much remains to be done. It is this

polar work which calls forth the highest qualities of an ex-

plorer i. it is here that the greatest difficulties must be
overcome; and it is here that the most valuable scientific

results are to be obtained.

Between the years 1830 and 1843 much was done in the'

Antarctic regions, w In 1830-32 .iPr Cfohn Biscoe, R.N.,
made a voyage in a brig belonging to Messrs Enderby, and
discovered "Enderby Land" and "Graham Land" in 67°

B. i_and from 1837 to 1840 Dumont d'UrviUe discovered

"La Terre AdMe " and "Cot^ Clarie," going as far south

as 66" 30'. Auckland Island v,-as discovered by Bristow
in 1806. In 1839 Balleny, in another vessel belonging to

Messrs Enderby, discovered the Balleny Islands in 66° 44' S.,

and Sabrina Island in 65^ 10' S. The Antarctic expedition

of Sir James Ross sailed from England in 1839. In 1840 Roas.

Sir James explored Kerguelen Island, and wintered at

Hobart Town. He then visited the Auckland Islands, and,

crossing the Antarctic Circle, reached the great icy barrier,

and discovered Victoria Land, with its lofty volcanoes, in

January 1841. He gained the latitude of 78° 4' S. m 187°

E., and established the continuity of the southern continent

from 70° to 79° S. In 1841 Ross again wintered at Van
Diemen's Land, and in January 1842 crossed the Antarc-

tic circle in 156° 28' W. He was once more stopped by
the great icy barrier in 78° 10' S., after having penetrated

through ice floes of more than 1000 miles in width. Extra-

ordinary dangers were encountered in the ice, many valuable

observations were taken, and in 1S42 the expedition

wintered at the Falkland Islands. In the following season

another exploring voyage was made beyond the Antarctic

Circle, and in September 1843 this most important expedi-

tion returned to England.

On the return of Sir James Ross attention was once more
turned to the Arctic regions; and in the spring of 1845
Sir John Franklin's Arctic expedition, consisting of the TrankliB-
" Erebus " and " Terror," sailed from Woolwich. His in-;

structions were to make the North-West Passage, but the

main object of the expedition was the advancement of

science, and to secure it the most accomplished officers in

the navy were appointed, as well as the eminent naturalist

Dr Goodsir. It is now known that, in the first and second

seasons," the expedition was very successfuL In 1845 Sir

John' Franklin made a remarkable run up Wellington

Channel to 77° N. ; in 1846, proceeding south, he had
almost achieved the North-West Passage when his ships

were permanently beset to the north of King William Island

in 70° 5' N. and 98° 23' W. Here the veteran explorer

died on June 11, 1847; and all his companions perished

in the attempt to reach one of the Hudson's Bay Compan/s
settlements in the summer of 1848. Those among them
who reached Cape Herschel, and it is certain that some did

reaoh that point, undoubtedly discovered the North-West
Passage.

The expeditions which were sent out in search of Sir

John Franklin's ships did much important geographical

work ; but their principal use was the establishment, .

through their meanSj of the truemethod of extensive Arctic

exploration. The grand object of the officers and men me-*

ployed on this service was the relief of their missing country-

men, and their utmost efforts were devoted to the examina-

tion of the largest possible extent of coast-line. Hence the

discovery of the modern system of Arctic sledge travelling,

the only efficient means of exploring the icy regions around

the North Pole. In ] 848-49 Sir James Ross discovered the

western side of North Somerset, and Sir Leopold M'Clintock

served his first apprenticeship iu the ice under that veteran

explorer. Austin's expedition sailed in 1850, and wintered

nearly in the centre of the region discovered by Parry '

during his first voyage. It was then that M'Clintock

developed and put in practice the system of Arctic sledge-

travelling which has since achieved such grand results; and

Captain Onimanney, M'Clintock, and his colleagues Sherard

Osbom, Frederick Mecham, Robert Aldrich, and Vesey

Hamilton made what were then unparalleled journeys in

various
, directions. In December 1849, also. Captains

Collinson and M'Clure went out to conduct further search

by way of Behring Strait, j The former made the most

remarkable voyage on record along the north coast of

America, while M'Clure took his ship between the west-
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coast of Banks Island and the tremendous polar pack, until

he was within sight of the position attained by Parry in

his first voyage from Baffin's Bay. Here M'Clure's ship

was finally iced up in the Bay of God's Mercy. On the

return of Austin's expedition, the same ships were again

eent out under Captains Belcher and Kellett by Baffin's

Bay; and M'Clintock, Osborn, Mecham, and Hamilton,

who were once more in the front rank of searchers, sur-

passed even their former efforts. Mecham discovered a

record left by M'Clure on Melville Island which revealed

his position, and thus he and his officers and crew, by

marching from their abandoneiship to the " Resolute " and

returning to England with the expedition of Belcher and

Kellett, were enabled to make the North-West Passage

partly by ship and partly sledging over the ice. They all

returned in 1854. But the concluding search was made
by Sir Leopold M'Clintock in the "Fox" from 1857 to

1859, when he found the record on King WiUiam Island,

and thus discovered the fate of Franklin. These search

expeditions added immensely to our knowledge of the

Arctic regions, and established the true method of explora-

tion. Sea voyages in the summer season are useful for re-

connaissances, but efficient polar work can on]y be achieved

by wintering at a point beyond any previously reached, and

sending out extended sledge parties in the spring.

After the return of M'Clintock, England neglected the

great work of Arctic exploration for fifteen years ; but a deep

interest was taken in the discovery of the unknown polar

regions by other nations, and numerous efi'orts to explore

them were made in the interval. In 1853-55 Dr Kane,

with the American brig " Advance," wintered just within

the entrance of Smith Sound, and sent an exploring party

for some distance up the east side of the channel ; and in

1860-61 Dr Hayes wintered near the same spot, and made
a sledge journey up the west side. Ten years afterwards

Captain Hall, accompanied by Dr Bessels, a German scien-

tific explorer, sailed in the "Polaris" in August 1871, and
succeeded in making his way up the channels leading north

from Smith Sound for 250 miles, wintering in 81° 38' N.

Captain Hall unfortunately died in the autumn of 1871,

and his comrades returned after suffering great hardships.

The " Polaris " was abandoned, but she had attained the

highest latitude ever reached by any vessel up to that date,

la the direction of Spitzbergen and Novaya Zemlya the

Norwegian walrus hunters made many daring vovages.

They circumnavigated both those masses of Arctic land, and
yearly frequented the hitherto closed Sea of Kara. The
Swedes, under the lead of the accomplished and indefati-

gable Nordenskibld, have made voyage after voyage to

opitz- Spitzbergen, and afterwards to the north-east. The first

bcrgea Swedish expedition to Spitzbergen was in 1857, the .second

in 1861, the third in 1864, the fourth in 1868, consisting

of the steamer " Sophia," which reached the highest latitude

ever attained by a vessel trying the Spitzbergen route,

namely, 81° 42' N. In 1872 a fifth expedition started,

and Nordenskiold then passed his first winter in the Arctic

regions, and gained experience of sledge-travelling in the

spring, exploring a large area of North-East Land. Ex-

perience also proved that the Spitzbergen route was not one

by which large results could be secured, although the

Bcientific researches of the Swedes in Spitzbergen itself were

most valuable. In 1875 therefore Professor Nordenskiold

made his first attempt towards the north-east, reaching the

mouth of the Yenisei; and in 1876 he made an equally

successful voyage in the same direction. The Germans also

entered the field of Arctic enterprise. In 1868 Captain

Koldewey made a summer voyage to Spitzbergen, and in

1869-70 he went in the " Germania " to the east coast of

Greenland, accompanied by Lieutenant Payer, wintered at

the Pendulum Island, discovered bjr Claverin.E; in 1823.

plored.

wnence they made a sledge journey to the northward aa

far as 77°, and explored a deep fjord in about 73° 15' N.
during the navigable season. English yachtsmen, notably

Lamout and Leigh Smith, were also in the field; and the

latter made important corrections of the charts of North-

East Land. But by far the most important and successful Aastrhn

voyage in this period was that of Lieutenants Weyprecht '
•!ie''i-

and Payer in the Austrian steamer " Tegethoff." Sailing
^"'

in 1872, they were beset in the ice to the north of Novaya
Zemlya during the winter of 1872-73, and were drifted

northwards until, on August 31, 1873, they sighted a pre-

viously unknown country. It proved to be very extensive,

and was named Franz Josef Land. In March 1874
Lieutenant Payer started on an extended sledge journey, in

the equipment of which he closely followed M'Clintock's

system. He discovered a great extent of coast-line, and
attained a latitude of 82° 5' N. at Cape Fligely. The
Austrian explorers were eventually obliged to abandon the

"TegethoS'," reaching Norway in September 1874; but
their expedition was a great success, and they added an ex-

tensive region to the map of the known world.

In England the very important branch of geographical English

research relating to the Arctic regions was neglected by the Arctic

Government during this interval of fifteen years, while Ameri- "P""

cans, Swedes, Norwegians, Germans, Austrians, and English

yachtsmen were making praiseworthy efi'orts with more or

less success. The resumption of English Arctic research on
an adequate scale is due to the exertions and arguments
of Admiral Sherard Osborn from 1865 until 1875. He set

forth the valuable results to be obtained, and the means
of success. Basing his arguments on long experience, he
showed that it was necessary for success that an expedition

should follow a coast-line, that it should pass beyond any
point previously reached and there winter, and that the

work should be completed by extended sledge parties in

the spring. At length an expedition was fitted out on
these principles, the Smith Sound route was selected, and
in May 1875 the "Alert" and "Discovery" sailed from
Portsmouth under the command of Captain Nares. As Naren.

regards the ice navigation the success of the expedition was
complete. Captain Nares, in the face of unparalleled diffi-

culties, brought the ships to a point farther north than any
vessel of any nation had ever reached before, wintered the
"Alert" in 82" 27' N., and, in the face of still greater

difficulties, brought both vessels safely home again. The
extended sledge-travelling called forth an amount of heroic

devotion to duty, and of resolute perseverance in spite of

greater obstacles than had ever been encountered before,

which add a proud page to the history of English naval

enterprise. The exploring parties were led by Commander
Markham and Lieutenants Aldrich and Beaumont. Ad- Jlark-

vancing over the great frozen Polar Sea, Markham reached fca^ a

83° 20' 26" N., the highest latitude ever attained by any
j!|fjy"j

human being. He tlms won the blue ribbon of Arctic dis-

covery. Aldrich discovered 200 miles of coast to the west-

ward, while Beaumont added to our knowledge of the north

coast of Greenland. The results of the Arctic expedition

of 1875-70 were the creation of a young generation of ex-

perienced Arctic officers, the discovery of 300 miles of new
coast-line and of a large section of the Polar Ocean, the

attainment of the highest latitude ever reached by man, a

year's magnetic and meteorological observations at two
stations both further north than any before taken, tidal

observations, the examination of the geology of a vast region

and the discovery of a fossil forest in 82° N., and large

natural history collections representing the fauna and flora

of a new region.

The return of this memorable expedition again incited Dutch

our neighbours to further efforts. In the summer of 1878 Arctic

the Dutch entered the field, and the schooner " William ^''"''"
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Baiei'-ts," under Licutenaats do BniyiiP ond Koolemans

Beynen, made a useful reconnaissance of the Barent's Sea
;

while Professor Nordenskiold left Sweden in July 1878,

in the well-equipped steamer " Vega, " to acUieve the Nortli-

I'/ist Passage. In August he rounded Cape Chelyuskin,

the most northern point of the Old World, and reached the

mouth of tho Lena, , But much work remains to be done

in the polar regions, in order to complete the connexion

between Aldrich's furthest in 1876 and M'Clintock's in

1854, to complete the discovery of the north side of

Greenland, to explore the northern bounds of Franz Josef

Land, and to discover lands north of Siberia.

There is one great branch of physical geography wliich

lias only been effectively studied within the last thirty

years, namely, the physical geography of the sea. Mathew
Fontaine Maury, by his wind and current charts, by his

Irade wind, storm, rain, and whale charts, and above all

by his charming work Tlie Physical Geography of (he

Sea, gave the first impulse to this study. It was Captain

Maury who organized the first deep-sea soundings in the

North Atlantic, which up to that time was deemed to be

unfathomable ; and when his work was published, tho

illustrious Humboldt declared Maury to be the founder of

a new and important science—the meteorology of the sea.

He first took charge of the Washington Observatory in

1812 ; he resigned that post under a deep sense of duty in

April 1801, afteracareer of great usefulness; and he ended

a noble and well-spent life in 1872. The investigations

into the physical geography of the sea, which were com-

bined into a system by Maury, have since been ably and
zealously continued by others, among whom the names of

Dr Carpenter, Sir Wyville Thomson, and Professor Jlohn of

Christiania are pre-eminent. The voyage of the " Chal-

lenger " fronr 1873-1876, under Captains Nares and
Thomson, with Sir Wyville Thomson as chief of the scien-

tific staff, was organized with the object of examining and
mapping the bottom of tho ocean, of describing tho fauna

of the great depths, of ascertaining the temperatures at

various depths, and of solving questions relating to oceanic

circulation. The area thus explored iu the Atlantic,

Antarctic, Pacific, and Indian Oceans is of vast extent, and
the researches, ably and zealously conducted, have resulted

in an important addition to geographical knowledge.

In this rapid sketch of the history of geographical dis-

covery, tho labours of numerous explorers during many
generations havs been enumerated ; but its perusal will

show that, notwithstanding all this work, there is much
remaining to be done. Vast areas round both poles, and
in the interior oV' Asia, Africa, South America, and New
Guinea, are still unknown, even more _extensive regions
li.ive only been p.irtially explored, and millions of square
miles remain to bo surveyed, before the work of geographers
is completa (c. k. m.)

IL Mathematical Geography.

All our knowledge of the planet on which we live,

whether obtained from tho explorations of travellers, the
voyages of navigators, or the discoveries of astronomy in

modern times, goes to confirm the doctrine held and taught
by philosophers in a remote antiquity that the earth is

spherical. What is spherical, however, is not the actual
surface of tho earth, but rather that of the sea produced
in imagination to pass through the continents. That the
surface of the sea is convex any one may—at a seaside
station where there is a high cliff—convince himself, by
noting with a teleseope at the top of the cliff the exact
appearance of a ship in, or slightly beyond, the horizon,
and then, immediately after, repeating at the foot of the
cUff the same observation on the same ship. By a more

precise observation of th* sea horizoc from a known alti-

tude one may even calculate the radius of tho earth.

Let TO (fig. 1) be a point on the top ot a mountain ; hnk
a portion of the earth's surface ; nmv a line drawji from m
towards the centre of the earth ; ^ ^
mh a tangent from m to the spheri-

cal surface ; and mt a horizontal line

through m, that is, 7nl is perpen-

dicular to mv. Then by the m-ere

measure of the angle tmh, or the

depression of the sea horizon, one can,

calculate very simply the radius of the earth.- Let the

height tnn = h, the angle Imh = 8, and the radius of the

earth = r ; then since the angle subtended at the earth's

centre by hii is S, it is clear that (A + r) cosS = r, which
gives r in terms of h and S, known quantities. In fact,

since h and S are both small, ?= JA-=- sin^|8. But here

we have assumed that the ray of light proceeding from /(

to JK takes a rectilinear course ; this is not true however,

for the path is curved, its concavity being turned towards

the eartli—a consequence of terrestrial refraction. From
the laws of terrestrial refraction, which have been very

minutely studied, we know that the formula last wrtten
down should be »= •122/4-f-sia-JS. Now to take an

actual case—the depression of the sea horizon at the

top of Ben Nevis is 64' 48" (this is the mean of several

observations, taken with special precautions for the express

purpose of this experimental calculation), and the height

ot the hill is 4406 feet, or -8345 of a mile. The formula

gives at once »- = 3965 miles, which is remarkably near

the truth. But this method is not capable of jM'ecision on
account of the variableness of terrestrial refraction. In

connexion with the appearance of the sea horizon from a

height the following formuh-o are useful :—/i being the height

in feet, 8 tho depression or dip of the horizon in minutes,

s tho distance of the horizon in miles, then

Thus, for instance, to a spectator on the top of Snowdon,

which is 3590 feet in height, the distance of the sea horizon

is about 80 miles.

The first great fact in the description of the earth being

that it is spherical (or at any rate so nearly so that, were a

perfect model of it constructed, no one could, by unaided

vision, discover that it is not spherical), the next points to

bo noted aro,—secondly, that the earth rotates uniformly

round an axis passing through its centre, and fixed, or very

nearly fixed as to direction, in space ; and thirdly, that its

figure is not spherical but spheroidal, the surface being that

found by the revolution of an ellipse round ita minor axis,

the axis of figure corresponding with the axis of diurnal

rotation. The spheroidal figure is a necessary consequence

of the rotation. The rotation of the earth once in 24 hours,

although made evident by the rising and setting of the

heavenly bodies, is rendered perhaps more distinctly visible

by Foucault's pendulum experiment. Let a heavy ball be

suspended by a fine thread, free from tension, from a fixed

point. Let it be drawn aside from the position of equili-

brium and then dropped so that it commences to oscillate

iu a vertical plane passing through the point of suspension.

Then a careful observation of the pendulum will show that

its plane of oscillation is not fixed, but has a uniform rota-

tion in a direction opposite to that of the earth's rotation.

Suppose, for instance, that the pendulum were suspended

at the north pole and that it were set oscillating in a

plane passing through any one fixed star, then it will

continue to oscillate in that same plane notwithstanding

the earth's rotation. Consequently, to the observer there

the plane of the pendulum's oscillation will appear to rotate

through 360" in 24 hours. At the eouator, since there is
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no component of rotation there, the pendulum would con-

tinue to move in one and the same plane. At intermediate

stations the rate of rotation i.s easily calculated ; and obser-

vations confirm the calculations, and have made the earth's

rotation actually visible.

Tbe poles of the earth are the points in which the axis

of rotation, or of figure, meet the surface ; and the equator

ii the circle in which the surface is intersected by a plane

through the earth's centre, perpendicular to the axis of

rotation. Every point of the equator is therefore equidis-

tant from the poles.

To determine the position of a point in space three
co-ordinates or measurements are necessary ; they may be
three lines, or two lines and one angle, or two angles and
one line. Thus, to define the precise position of a point on
the earth's surface, we express it by latitude, longitude, and
altitude ; the first two are angular measures, the third a
linear magnitude, namely the height above the surface of

the sea.

The line in which the surface of the earth is intersected

by a plane through the axis of rotation is called a meridian,
and all meridians are evidently similar curves. A line

perpendicular to the surface at any point is called a vertical

line; it corresponds with the direction of gravity there
;

being produced outwards, that is, away from the earth's

centre it meets the heavens in the zenith; and produced
downwards it intersects the axis of revolution ; it would
of course pass through the earth's centre were it a sphere

;

as it is, it passes near the earth's centre.

The angle between the meridian planes of two stations

as A and B is called the dift'erence of longitude of A and
B, or the longitude of B with reference to A. In British

maps the longitudes of all places are expressed with reference
to the Royal Observatory of Greenwich.
The latitude of any point is the angle made by the

vertical line there with the plane of the equator, or the
co-latitude is the angle between the vertical line and the
axis of rotation. The surface of the earth being one of

revolution, any intersecting plane parallel to the equator
cuts it in a circle. If we imagine the vertical lines drawn
at any two points, as P and Q, in such a circle it is evident
from the symmetry of the surface that thes 3 verticals make
the same angle with the equator ; in other words, the
latitudes of all points on this circle are equal. Such circles

are called parallels ; they intersect meridians at right angles.

If we suppose that at any point Q of the surface the
meridian, or a small bit of it, is actually traced on the
surface, and also a portion of the parallel through the same
point, then these lines, crossing at right angles in Q, mark
there the directions which we call north and south, east
and west—the meridian lying north and south, the parallel

east and west. Planes containing the vertical line at Q
are vertical planes there. A vertical plane is defined by
its azimuth, which is the angle it makes with the meridian
plane ; the azimuth at Q of .any object (or point) celestial

or terrestrial is the angle which the vertical plane passing
through the object makes with the meridian. The south
meridian is generally taken as the zero of azimuth.
The plaue touching the surface at Q is the visible horizon
there—a plane parallel to this through tlie centre of the earth
being called the rational horizon. The altitude at Q of

a heavenly body, as a star, is the angle which the line

drawn from Q to the star makes with the plane of the
horizon,—the zenith distance of the same star being the
angle between its direction and the vertical at Q.
By a'degree of the meridian is meant this : if E, F are

points on the same mdridian such that the directions of
their verticals make with each other an angle of one degree

—

a ninetieth part of a right angle—then the distance between
E and F measured along the meridian is a degree of the

meridian. As the radius of curvature of an ellipse is

variable, increasing from the extremity of the major axis
to the extremity of the minor axis, so on the earth's surface
a degree of the meridian is found by geodetic measurement
to increase from the equator to the poles.

The actual length of a degree of the meridian at the
equator is 362746--1 feet; at either pole it is 3664798
feet. The length of one degree of the equatorial circle is

365231-1 feet

With regard to the figure of the earth as a whole, the
polar radius is 394979 miles, and the radius of the equator
3963-3C miles; the difference of these, called the ellip-

ticity, is jLj of the mean radius. A spheroid with these
semiaxes is equivalent in volume to a sphere having a radius
of 3958-79 miles. Without referring further here to the
spheroidal figure, we shall now, having given the precise
dimensions, regard the earth as a sphere whose radius is

3959 miles. On such a sphere one degree ia 69-09 miles.
From the definitions given above it appears that the radius
of the parallel which corresponds to all points whoso latitude
is .^ is 3959 cos<^; and that one degree of this circle,

i.e., one degree of longitude in the latitude <^ is 69-09cos^
expressed in miles.

In the representation of the spherical earth (fig. 2) V
is the pole, QQ the equator, E,F any two points on the
surface, PE«, PF/ the meridians of those

points intersectingthe equator in e and/
Join EF by a great circle; then in the

spherical triangle PEF the angle at P /

is the difference of longitude of E and
F, PE is the co-latitude of E, and PF
the co-latitude of F, the latitudes being
eE and /F respectively. The angle at

E, being tliat contained between the

meridian there and a vertical plane passing through F, is

the azimuth of F (measured in this case from the north),

while the angle at F is the azimuth of E. If, then, there

be given the latitudes and longitudes of two places, to find

their distance apart, and their relative bearings, it becomes

necessary to calculate a spherical triangle (PEF) in which

two sides and the included angle are given,—the calculation

bringing out the third side, which is the required distance,

with the adjacent azimuthal angles.

The latitudes and longitudes of places on the earth's

surface are determined by observations of the stars, of the

sun, and of the moon. As the earth rotates, the zenith of

any place (not being on the equator) traces out among the

stars a small circle having for centre that point in which

the axis of rotation meets the heavens. If there were a

star at this last point it would be apparently motionless,

having always the same altitude and azimuth. The pole

star, though very conveniently near the north pole of the

heavens, and without perceptible motion to the unaided

eye, ia in reality moving in a very small circle. The zenith

of a point on the equator traces out in the heavens a great

circle, namely, the celestial equator.

As the positions of points on the earth are defined with

reference to the equator and a certain fixed meridian, so

the positions of stars are defined by their angular distance

from the celestial equator, called in this case declination,

and by their right ascension, which corresponds to terrestrial

longitude. Stars which are on the same meridian plana

(extended to the heavens) have the same right ascension.

Right ascension is expressed in time from O"" to 24''. A
sidereal clock, going truly, indicates 24'' for every revolu-

tion of the earth : at every observatory, the sidereal clock

there shows, at earth moment, the right ascension of the

stars which at that moment are on the meridian. Thus

the right ascension of the zenith is the sidereal time.

In the left hand circle of the diagram (fig. 3) two
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concentric small circles are' drawn such that the sum of

their radii is a right angle or 90°. Let the inner circle be

that traced among the stars by the zenith of any given

jilace, say Q, then the outer circle encloses all those stars
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which are circumpolar at Q, that is, whose entire course

is performed above that horizon ; for clearly the zenith

distance of none of these can exceed 90' at Q. Or if the

outer circle be that described by the zenith of Q, then the

inner circle encloses all those stars which are circumpolar

at Q. ^ The second circle in the diagram shows the diurnal

paths of stars with reference tojtlis horizon.

If we consider in the first circle the changes of distance

between any one star and the zenith" of Q as the latter

traces out its path in the heavens, wo see that the distance

becomes alternatelya maximum and a minimum everytwelve

Lours, namely, when the meridian of Q passes through the

star. This is called the star's culmination or meridian

transit. It will be clear from an inspection of the figure

that, if for instance the star culminate to the south of the

zenith, the star's declination plus its zenith distance at cul-

mination is equal to the latitude of the zenith, that is, of

Q. A corresponding rule is easily made for a northern

transit. Thus the simplest manner of determining the

latitude is to measure the zenith distance of a known star

at its meridian transit.

The position of the zenith at any moment may be deter-

mined by simultaneous observation of the zenith distance

of two known stars. For these distances clearly determine

a point in the heavens (two points rather, which however
need not be confounded) whose declination and right ascen-

sion can be computed by spherical trigonometry. Thus, at

the same time, are obtained both the time and tlie latitude.

Fi)r the success of this method, which is suitable for

travellers exploring an unknown country, it is desirable that

the stars should differ in azimuth by about a right angle.

If the path of the zenith, that is, the latitude, be known,
then clearly a single observation of the zenith distance of

a known star, which should be towards the east or west,

not towards the north or south, will fix the place or right

ascension of the zenith, that is, tlie sidereal tims, at the

jnoment of observation. Here the pole, the zenith, and
the star are the angular points of a spherical triangle, of

which the three sides are known : the angle at the pole,

teing computed, is the difference of right ascension of the

star and the zenith. Thus the sidereal time is found.

The determination of the difference of longitude of the

two stations AB on the earth', surface requires that the

true time be kept at each. All that is necessary is a com-
parison of these times at any instant. For instance, the

time at B may, by the transport of chronometers, be brought
to A, and thus the difference of the local times be ascer-

tained/ or the indications of the clock at A may be con-

ducted by electro-telegraphy to B. The difference of the

local times at A and B is the time a star takes to pass

from the meridian of the one to that of the other ; and
this is the difi'erence of longitude which niav be_converted:
into ausle at the rati^ of 360' to 2i\

But the traveller in unknown lands, wl'o seeks to fix

astronomically hb position, has no telegraph to count on

and his expectations for longitude depend chiefly on obser-

vations of the moon. In the Kautical Almanac are pub-

lished the ang-dlar distances of the moon from certain stars

in its path for every three hours of Greenwich time.

Therefore, by actually observing the distance of the moon

from one of these stars, one can infer the corresponding

Greenwich time at the moment of observation. The com-

parison of thb with the local time gives the longitude.

Observations on the sun have shown that it traces oui

amongst the stars in the course of a year a great circle,

inclined to the equator at an angle of 23i° ; at midsummer

it attains a maximum northern declination of 23i°, and at

midwinter a maximum southern declination of the same

amount. Hence it is inferred that the earth moves, round

tlie sun in a plane, completing one orbital revolution yearly,

the axis of the earth's diurnal rotation being inclined to

this plane at an angle of 661°. Upon this angle of inclina-

tion depend the seasons, and in great measure the climates

of the different portions of the earth's surface.

It is usual to draw on globes and in maps a circle or

parallel at the distance of 231° from the equator on either

side ; of these circles the northern is called the Tropic of

Cancer, the southern is the Tropic of Capricorn. A circle

drawn with a radius of 23^° from the North Pole as centre

is the Arctic Circle ; a ainailar and equal circle round the

South Pole is the Antarctic Circle

AYhen the sun is in the equator— which it crosses from

north to south in September, and from south to north in

March—it is in the horizon of either pole. When the sun

has northern declination, the North Pole is in constant day-

light and the South Pole in darkness. When the sun has

southern declination the North Pole on the contrary is in

constant darkness while the South Pole is illuminated by

sunshine. At midsummer in th-3 northern hemisphere the

whole region within the Arctic Circle is in constant day-

light, and that within the Antarctic Circle is in darkness;

at midwinter tliis state of things ia exactly reversed. The

portion of the globe lying between the Tropic of Cancer

and the Arctic Circle is called the North Temperate Zone;

that between the Tropic of Capricorn and the Antarctic

Circle is the South Temperate Zone. Ip the formerthe

sun is always to the south of the zenith; in the latter it is

always to the north.

In the Torrid Zone, which lies between the Tropics, the

sun, at any given place, passes the meridian to the north

of the ienith for part of the year, and to the south for the

remainder.

When the sun is to the north of the equator the day's are

longer than the nights in the northern hemisphere, while

in the southern hemisphere the nights are longer than' the

days ; when the sun has southern declination this condition

is reversed. As the sun increases his north declination from

0° to 23^°, not only do the days increase in length in the

northern' hemisphere, but the rays of the sun—in the

Temperate and Arctic regions—impinge more perpendi-

cularly on the surface; hence the warmth of summer.

Even in summer the rays of the sun in the Arctic regions

strike the surface very obliquely; this, combined with the

protracted season of darkness, produces excessive cold.

Summer in the northern hemisphere is thus contemporane-

ous with winter in the southern; while winter in the

northern hemisphere is simultaneous with summer.in the

southern.

The lengthof the"day at any place at any season of the

year is easily ascertained from the following considerations.

Let ns Cfig. 4) be the axis .of .rotation, eq the equator

ortbographically projecteuOiTa meridian plane, aJ'^tha

parallel of the^given £lace : draw the diameter^makinQ
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the angle nog equal to the sun's declination, which we

suppose to be north, then the hemisphere gnaef is in

sunshine, while the hemisphere gliq'f

is in darkness. As the earth rotates,

a point which is at a at midday is

carried from a towards 5, which it

reaches at midnight ; h is reached at

6 o'clock P.M. and k at sunset. Now
if 1^ be the latitude of the place and S

the sun's declination hh = sin </> tan 8 ;

this in the parallel whose radius is

co8<^ corresponds to an angle whose

sine is tan<^ tan 8. Call this angle ?/;

the time taken to rotate through it is y^r; ; hence the

length of the daylight vs. 12'' + -fj7;,
and the length of

night 12"- Av-
Now rj yanishes when either <^ or 8 is zero ; that is, at

the equator the nights and days are equal in length

throughout the year ; and again when the sun is in the

equator, that is, at the equinox, the nights and days are

equal in all latitudes, When the sun's declination is equal

to the co-latitude, ?/ is a right angle, and the sun does not

actually set ; this can only happen at places within the

polar circle. The longest day at Gibraltar is \^ 27", at

Falmouth 16'' 11"^, and in Shetland 18'' 14"°; while in

Iceland it is 20'' on the south coast and 24'' on the north.

At Washington the longest day is 14'' 44"', and at Quebec
15'' 40°

All this, however, is on the supposition that day ends

with sunset; but the length of apparent day is increased by
atmospheric refraction and reflection. When the disk of

the setting sun first seems to touch the horizon it is in

reality wholljr below it and is only seen by refraction.

After the sun has wholly set at any given place his light

still continues to illuminate the upper portion of the

atmosphere there, so that, instead of ending abruptly, day-

liglit gradually fades away until the sun is 18° below the

horizon.

In a diagram (fig. 5) similar to the last draw mi parallel

to gf, and at a distance from it equal

to the sine of 18°; then ghf being

the hemisphere unenlightened by the

direct rays of the sun, gmif will re-

present the twilight zone. A point

in the latitude of a describing the

parallel ab loses sight of the sun at h,

and is in twilight until it reaches the

small circle mi, when the sun's zenith f Ts
distance is 108°. The duration of twi- Fig. 6.

light corresponds then to the portion kl of ab, the angle

rotated through being

sin-'(Ai:7iJ)-sin-'(/ii:/(6);

this converted into time give: the duration of twilight.

Here
Ai= aia (ftan! ; W = 811118° sec 5.

At any given latitude the twilight is shortest when the

great circle passing through k and I passes also through the

sun. Exjwessed algebraically, if t be the duration of the

shortest twilight in angular measure and 8 the sun's

decllQation at the time, then

- sin 5 = sin (p tan 9°

sin Jj T — sec
(f>

sin 9°.

/ Suppose in the last diagram the sun to be at his greatest

northern declination, then 7ig = 231°, gm = 18°, and mq
= 48J°. Hence a place who.se latitude is 48i° N. has,

at midsummer, twilight lasting from sunset to midnight and
continuing from midnight to sunrise, that is, for a few days

there is no absolute darkness. A little further south this

twilight is interrupted by a short period of darkness.

Since ts = 23i° - 18° =
5J°, we see from the diagram that

the South Pole is at this time in total darkness, which ex-

tends to all places within 5|° of it. When the sun's

declination is 9" south, the North Pole is in the centre of

the twilight belt ; thus all places whose latitude is greater

than 81° then move in continual twilight, alternating

between cleariiess and dimness, never attaining either day-

light or total darkness. The actual period during w^hich

either pole is in total darkness is about two and a half

months.

At the equator, the shortest twilight occurs at the

equinox, when it is P 12""; the longest when the sun is

in the tropics, being 1'' 18"". At London, in latitude 51
J°,

twilight continues all night from May 22 to July 21 ; it is

shortest about three weeks after the autumnal and three

weeks before the vernal equinox, when its duration is V'

SO"". At Washington the shortest twilight (being 1'' 33"")

occurs on the 6th of March and 7th October; at Quebec
the shortest is 1'' 46"", falling on the 3d March and 10th

October.

At page 205, fig. 19 is a perspective representation of

the earth—of more than a hemisphere, in fact^namely,

the segment mgiiafi in fig. 5. It exhibits all those

regions of the earth which at Greenwich apparent noon at

midsummer are in sunshine and twilight. It is very re-

markable how Asia and America, but especially the former,

just escape going into darkness.

Construction of Maps.

In the construction of maps, one has to consider how a
portion of spherical surface, or a configuration traced on a

sphere, can be represented on a plane. If the area to be

represented bear a very small ratio to the whole surface of

the sphere, the matter is easy : thus, for instance, there is

no difficulty in making a map of a parish, for in such cases

the curvature of the surface does not make itself evident.

If the district is larger and reaches the size of a county, as

Yorkshire for instance, then the curvature begins to be

sensible, and one requires to consider how it is to be dealt

with. The sphere not being a developable surface cannot

be opened out into a plane like the cone or cylinder, con-

sequently in a plane representation of configurations on

a sphere it is impossible to retain the desired proportions

of lines or areas or equality of angles. But though one

cannot fulfil all the requirements of the case, wo may fulfil

some by sacrificing others ; that is to say, we may, for

instance, have in the representation exact similarity to all

very small portions of the criginal, but at the expense of

the areas, which will be quite misrepresented. Or we may
retain equality of areas if we give up the idea of similarity,

rt is therefore usual, excepting in special cases, to steer a

middle course, and, by making compromises, endeavour to

obtain a representation which shall not ((fend the eye.

A globe gives a perfect representation of the surface of

the earth ; but practically, the necessary limits to its size

make it impossible to represent in this manner the details

of countries. A globe of the ordinary dimensions serves

scarcely any other purpose than to convey a clear conception

of the earth's surface as a whole, exhibiting the figure,

extent, position, and general features of the continents and

islands, with the intervening oceans and seas ; and for this

purpose it is indeed absolutely essential and cannot bo re-

placed by any kind of map.

The construction of a map virtually resolves itself into

the drawing of two sets of lines, one set to represent

meridians, the other to represent parallels. These being

drawn, the filling in of the outlines of couhtries presents

no difficulty. The first and most natural idea that occurs

to one as to the manner of drawing the circles of latitude

and longitude is to draw them according to the laws of
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perspective. But, as Lagrange lias remarlced, one may
regard geographical maps from a mure general point of view

as representations of the surface of the globe, fur which

purpose we have but to draw meridians

and parallels according to any given law ;
"7^

then any place we have to fix must take

that position with reference to these lines p
that it has on the sphere with reference to

the circles of latitude and longitude. Let ,j

,

/s

the law which connects latitude and longi-

tude, <j> and u), with the rectangular co-

ordinates X and y in the representation

be such that dx = md<ji + ndw, and IP '*

dy = m'dtj) + ndw. In fig. 6 let the lines Fig- 6-

intersecting in the parallelogram PQRS be the repre-

sentations of the meridians rp, sq and parallels rs, pq in-

tersecting in the indefinitely small rectangle pqrs on the

surface of the sphere. The coordinates of P being x and

y, while those of p are <^ and <d the coordinates of the

other points will stand thus

q . . . rp w-t- dci3

r . . . <p +dip ai

S . . fp + dip u + dca

Q . . . X + ndta y + n'doj

R . . . x +md(p y + m'dip

S . . . X +mdip + ndia y + m'dip + n'dw.

Thus we easily see that VR = (m^ + m'^Y'dif) ; and PQ
= (u- + n'-y-dui ; also the area of the parallelogram PQRS
is equal to {m'u - mu')dtt>doi. If 90° ± \l/ are the angles

of the parallelogram, tlien

'mn.-i- ,>,'«.'

tantp =
mn~ mn

If the lines of latitude and of longitude intersect at right

angles, then mn + m'n = 0. Since the length of pr is = d<f>,

its representation PR is too great in the proportion of

(m^ + m"-)\ : 1; and pq being in length cosrjidai, its repre-

sentation PQ is too great in the ratio of {u" + n'-)i : cosi^.

Hence the condition that the rectangle PQRS is similar

to the rectangle pjrs is (m- + m'^) cos-(j> = u^ + n"', together

with Bin + m'n = ; or, which is the same, the condition of

similarity is expressed by

— 7i'= vi COS (p ; n = m' cos ip.

Since the area of the rectangle pqrs is co!itf>drjido>, the

exaggeration of area in the representation will be expressed

by mn-mn' : cos0. Thus when the nature of the lines

representing the circles of latitude and longitude is defined

we can at once calculate the error or exaggeration of scale

at any part of the map, whether measured in the direction

of a meridian or of a parallel ; and also the misrepresenta-

tion of angles.

The lines representing in a map the meridians and par-

allels on the sphere are constructed either on the principles

of true perspective or by artificial systems of developments.

The perspective drawings are indeed included as a particu-

lar case of development in which, with reference to a certain

point selected as the centre of the portion of spherical sur-

face to be represented, all the other points are represented

in their true azimuths,—the rectilinear distances from the

centre of the drawing being a certain function of the cor-

responding true distances on the spherical surface. For
simplicity we shall first apply this method to the projection

or development of parallels and meridians when the pole

is the centre. According to what has been said above, the

meridians are now straight lines diverging from the pole,

dividing the 360° into equal angles ; and the parallels are

represented by circles having the pole as centre, the radius

of the parallel whose co-latitude is u being p, a certain func-

tion of u.. The particular function selected determines
the nature of the development.

Let V-pq, Prs ^fig. 7) be two conti^ous meridians crossed by
parallels rp, sq, and Op'^, O/s' the straight lines representing these

meridiaus. If the angle at P is dfj., this also is the value of the

angle at 0. Let the co-latitude

P/) = M, Py= u4-rfu; Op'='p, O^'^p + dp,

the circular arcs pY, gV representing the

par.illels pr, qs.

sphere be unity,

pq'-dp
pq —du

Pnt
dp

''~:rdu

If the radius of t)ie

;>'/ =

37.; <r'-:

pdii,

amudfju

then p'(f
=• a-pq and p'r' ^ t/pr. That is to

say, ff, ff'may be regarded as the relative fig, 7.

scales, at co-latitude m, of the re['resen-

tatioD, IT applying to meiidional measurements, (/ to measurements

perpendicular to the meridian. A small square situated in co-

latitude K, having one side in the direction of the meridian—the

length of its side being i—is represented by a rectangle whose sides

are iir and it' ; its area consequently is i-o-tr'.

If it were possible to make a perfect representation, then

we should have o-= 1, (r' = 1 throughout. This, however,

is impossible. We may make o-= 1 throughout by taking

p = u. This is known as the Equidistant Projection, a very

simple and effective method of representation.

Or we may make cr' = 1 throughout. This gives p = sin «,

a perspective projection, namely, the Orthographic. Or
we may require that areas be strictly represented in the de-

velopment. This will be eflfected by making o-cr'=l, or

p</p = sin iirfti, the integral of which is p = 2 sinjw, which

is the Equivalent Projection of Lambert, sometimes referred

to as Lorgna's Projection. In this system there is misrepre-

sentation of form, but no misrepresentation of areas. Or
we may require a projection in which all small parts are to

be represented in their true forms. For instance, a small

square on the spherical surface is to be represented as a

small square in the development. This condition will be

attained by making o- = (r', or 'Z^^^' the integral of

which is, c being an arbitrary constant, p = ctanj'a. This,

again, is a perspective projection, namely, the Stereo-

graphic. In this, though all small parts of the surface are

represented in their correct shapes, yet, the scale varying

from one part of the map to another, the whole is not a

similar representation of the original. The scale, o- =
ic sec'^la, at any point, applies to all directions round that

point.

These two last projections are, as it were, at the extremes

of the scale ; each, perfect in its own way, is in other re-

spects very objectionable. We may avoid both extremes

by the following considerations. Although we cannot make
(r=l and o-'=l, so as to have a perfect picture of the

spherical surface, yet considering o- - 1 and cr' - 1 as the

local errors of the representation, we may make (o-- !)'-(-

(cr' - 1)- a minimum over the whole surface to be repre-

sented. To effect this we must multiply this expression by

the element of surface to which it applies, viz., s'mududfi,

and then integrate from the centre to the (circular) limits

of the map. Let /3 be the spherical radius of the segment

to be represented, then the total misrepresentation is to be

taken as

£—-1 ]'
j sinudu,

sia u . J I

which is to be made a minimiim. Putting p = M-l-y, and

giving to y only a variation subject to the condition Sy==0

when ii = 0, the equations of solution—using the ordinary

notation of the calculus of variations— are

/lG^-)Hs-I^.-r

--'^-^^ Pfl = 0,

Pg being the value of 2^sinu when u-fl. This gives

X.—
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ain'u—^ + sinucosii -^-i/ = «-s
dor da

\du)/°

This method of development is due to Sir Georg? Airy,

whose original paper—the investigation is diflferent in form

from the above—will be found in the Philosophical

Magcusine iox December 1861, The solution of the differ-

ential equation leads to this result

—

p-2 cot
I

log, sec| + Ctan|,

C-2 cot
I

log.

The limiting radius of the map is R = 2Ctani/9. In this

system, called by the Astronomer-Royal the 'Projection by
bf.lanceof errors" the 4otal misrepresentation is an absolute

minimum.
Returning to the general case where p is any function

of a, let us ronsider the local misrepresentation of direc-

tion. Take any indefinitely small line, length = i, making
an angle a with the meridian in co-latitude u. Its projec-

tiqns on a meridian and parallel are i cos a, i sin a, which in

the map are represented by zo-cosa, tVsina. If then a
be the angle in the map corresponding to a,

tan "' =

Put
pdzi

= 2,
ff sin udp

aiicl the error a' - a of representation - c, then

t.„. = (5^i)±^".
1+2 tan- a

Put S = cot- ^, then c is a maximum when o = ^, and the

corresponding value of c is

2 ''

For simplicity of explanation we have supposed this

method of development so applied as to have the pole in

the centre. There is, however, no necessity for this, and
any point on the surface of the sphere may be taken as the

centre. AJl that is necessary is to calculate by spherical

trigonometry the azimuth and distance, with reference to

the assumed centre, of all the points of intersection of meri-

dians and parallels within the space which is to be repre-

sentedinaplane. Then theazimntli is represented unaltered,

and any spherical distance u is represented by p. Thus we
get all the points of intersection transferred to the repre-

Beutation, and it remains merely to draw continuous lines

through these point"!, which lines will be the meridians and
parallels in the representation.

The exaggeration in such systems, it is important to re-

member, whether of linear scale, area, or angle, is the same
for a given distance from the centre, whatever be the

azimuth ; that is, the exaggeration is a function of the dis-

tance fium the centre only.

We sliall now examine and exemplify some of the most
important systems of projection and development, commen-
cing with

Perspective Projections.

In perspective drawings of the sphere, the plane on which

the representation is actually made may generally be any

plane perpendicular to the line joining the centre uf the

sphere and the point of vision. If V be the point of vision,

P any point on the spherical surface, then p, the point in

which the straight lino VP intersects the plane of the

ri-presentation, is the, projection of P.

In the orthographic projectipn, the point of vision is at an

iuiiuito distance and tlie rays consequently parallel ; in this

^
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is to DC ariiVn. "' >« hen ;)m is greater tlian^cr", the ellipse

touches the circle in two points; these points divide the

ellipse into two parts, one of wljich, being on the ottierside

of the meridian plane aq'r, is invisible.

Slertofirapliic Projection.—In this case the point of vision

is on the surface, and the projection

is made on the plane of the great

circle whose pole is V. Let l-pfV (fig.

12) be a great circle through the point

of vision, and ors the trace of the

plane of projection. Let c be the

centre of a small circle whose radius

is 'cp = cl ; the straight line pi repre

sents this small circle in orthographic

projection. -^'S' ^2.

We have first to show that the stereographic projection

of the small circle pi is itself a circle ; that is to say, a

straight line through V, moving along the circumference of

pi, traces a circle on the plane of projection ors. This line

generates an oblique cone standing on a circular base, its

axis being cV (since the angle pVt; = angle c\l) ; this cone

is divided symmetrically by the plane of the great circle

kpl, and also by the plane which passes through the axis

\c, perpendicular to the plane kpl. Now \r-Wp, being

^ Vo seciVp-Vicos A-Vp = Vo-Vi, iscqual to V.s-V/; there-

fore the triangles \rs, Vlp are similar, and it follows

that the section of the cone by the plane rs is similar to

the section by the plane pi. But the latter is a circle,

hence also the projection is a circle ; and since the repre-

sentation of every infinitely small circle on tlie surface is

itself a circle, it follows that in this projection the represen-

tation of small parts is (as we have before shown) strictly

similar. Another inference is that the angle in which two
lines on the sphere intersect is represented by the same
angle in the projection. This may otherwise be proved

by means of fig. 13, where Yoi is the diameter of

the sphere passing through

the point of vision, fgh the

plane of projection, kt a

great circle, passing of

course through V, and ouv

the line of intersection of

these two planes. A tangent

plane to the surface at t

cuts the plane of projection

in the line rvs perpendicular

to, oi>; tv is a tangent to the

circle kt at t, tr and is are

any two tangents to the surface at t.

b§ing the projection of <) is 90° - otY = 90° - o'V< = ov,\ = tu>

therefore tv is equal to ttv ; and since tvs and uvs are right

angles, it follows that the angles vts and vus are equal.

Hence the angle rts also is equal to its projection rus

;

that is, any angle formed by two intersecting lines on the

surface is truly represented in the stereographic projection.

We have seen that the projection of any circle of the

sphere is itself a circle. But in the case in which the circle

to be projected passes through V, the projection becomes,

for a great circle, a line through the centre of the sphere
;

otherwise, a line anywhere. It follows that meridians and
parallels are represented in a projection on the horizon of

any place by two systems of orthogonally cutting circles,

one system passing through two fixed points, namely, the

poles ; and the projected meridians as they pass through

the poles show the proper differences of longitude.

To construct a stereographic projection of the sphere

on the horizon of ^ given place. Draw the circle vlkr (fig.

14) with the diameters h>, Ir at right angles ; the latter is

to represent the central meridian. Take koV equal to the

co-latitude of the given place, say m; draw the diameter

Fig. 13.

Now the angle vtii. [u

i'o'^', and vV, vV cutting Ir in ;)//: these are the projections
of the poles, through which
all v the circles representing

meridians have to pass. All

their centres then will be in a
line smn which crosses pp at

right angles through its middle
point m. Now to describe the

meridian whose west longitude

is 0), draw pn making the angle
opn = 90° — oj, then n is the centre

of the required circle, whose
direction as it passes through p
will make an angle opg = iuv:\([\

pp. The lengths of the several lines are

op — tan^K
;

qp'«cot J« ;

ofli — cotw ; >» »t = cosec w cot w.

Again, for the parallels, take P6 = 7c equal to tlie co-latitude,

say c, of the parallel to be projected
;
join vh, vc cutting Ir

in e, d. Then ed is the diameter of the circle which is the

required projection ; its centre is of course the middle point

of ed, and the lengths of the lines are

od= tanl(u-c); oc = tan {{zi + c,.

The line su itself is the projection of a parallel, namely, that

of which the co-latitude c = 180° - m, a parallel which passes

through the point of vision.

A very interesting connexion, noted by Professor Cayley,

exists between the stereographic projection of the sphere

on a meridian plane (i.e., when a point on the equator

occupies the centre of the drawing) and the projection on
the horizon of any place whatever. The very same circles

that represent parallels and meri-

dians in the one case represent

them in the other case also. In

fig. 15, abs being a projection

in which an equatorial point is in

the centre, draw any chord ab per-

pendicular to the centre meridian

cos, and on ab as diameter describe

a circle, when the property referred

to will be observed. This smaller

circle is now the stereographic pro-

jection of the sphere on the horizon

of some place whose co-latitude we
may call n. The radius of the first circle being unity, let

ac = sinx, then by what has been proved above co^siaz

cotw = cosx; therefore u = x, and ac = s\mi. Although

the meridian circles dividing' the 360° at the pole into equal

angles must be actually the same in both systems, yet a

parallel circle whose co-latitude is c in the direct projection

abs belongs in the oblique system to some other colatitude

as c'. To determine the connexion between c and c', con-

sider the point t (not marked), in which one of the parallel

circles crosses the line soc In. the direct system, p being

the pole,

l + cot Jc
jit-1-ta.n i(9d°-c) =

and in the oblique,

j>< = ac(tan J-u-tan i(u-c')),

which, replacing ac by its value sin u, becomes

2 sin ^u sin ^c' 2

pos i{M -c'j
~

1 -I- cot Jn cot Jc"
'

thererore canic= tanic' tanii^ is the required relation.

Notwithstanding the facility of construction, the stereo-

graphic projection is not much used in map-making. But

it may be made very useful as a means of graphical inter-

polation for drawing other projections in which points are

represented in their true azimuths, but with an arbitrary
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Saw of distance, as p=/(u). We may thus avoid the calcu-

lation of all the distances and azimuths (with reference to

the selected centra point) of the intersections of meridians

and I'arallels. Construct 'a stereographic projection of the

globe on the horizon of the given place ; then on this pro-

jection draw concentric circles, (according to the stereo-

graphic law) representing the loci of points whosfe distances

ifrora the centre are consecutively 5°, 10°, 15°, 20", A-c, up
to the required limit, and a system of radial lines at inter-

vals of 5°. Then to construct any other projection,—com-

mence by drawing concentric circles, of which the radii are

/'i'
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Figure 19 is a perspective representation of more than a

hemisphere, the radius /3 being 108°, and the distance h of

the point of vision, 1'40.

The co-ordinates xy of any point in this perspective may
be expressed in terms of the latitude and longitude of the

corresponding point on the sphere in the following manner.

The co-ordinates originating at the centre, take the central

meridian for the axis of y and a line perpendicular to it for

the axis of x. Let the latitude of the point G, which is to

occupy the centre of the map, be y ; if c^, oj be the latitude

and longitude of any point P (the longitude being reckoned

from the meridian of G), « the distance PG, and u the

Flo. 19,—Twilight Projection.

azimnth of P at G, then the spherical triangle whose sides

are 90° - y, 90° - <*>, and u gives these relations

—

sin u sin ^ = cos sin at,

sin u cos fi =- cos y sin ^ - sin 7 cos ^ cos w,

cos u =- sin 7 sin -I- cos 7 cos ^ cos u.

Now x = psinfi, ff
= p cos /i, that is,

x^ cos ip sin 0)

k A-hsin 7 sin tp + cos 7 cos cos a
*

y^ cos 7 sin <fi -sin7C03<^co3o)
k A-f sin 7 sin tp + cos 7 cos

(f>
cos to

'

by which x and y can be computed for any point of the

sphere. If from these equations we eliminate m, we get the

equation to the parallel whose latitude is c^ ; it is an ellipse

whose centre is in the central meridian, and its greater axis

perpendicular to the same. The radius of curvature of this

ellipse at its intersection with the centre meridian is

k cos </>

h sin 7-1- sin <p

'

The elimination of <^ between x and y gives the equation

of the meridian whose longitude is m, which also is an ellipse

whose centre and axes may be determined.
The following table contains the computed co-ordiuates

for a map of Africa, which is included between latitudes 40"

north and 40° south, and 40° of longitude east and west of

a central meridian.
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V
A

but any extent in the direction of a parallel. Selecting

the moan piirallel, or that which moat nearly divides the

area to bo ropre.sonted, we have to consider the cone

which touches the .sphere along that parallel. In fig.

20, which is an orthographic projection of the sphere on

a meridian plane, let P;) be the

parallel of contact with the

cone. ON being the axis of

revolution, the tangents at P
and p will intersect ON pro-

duced in V. Let Qr/ be a

parallel to the north of P;;, Rr
another parallel the same dis-

tance to the south, that is,

PQ = PR. Take on the tan-

gent PV two points H, K such '^' "

tliat PH = PK, each being made equal to the arc PQ. It

is clear, then, that the surface generated by HK is very

nearly coincident with the surface generated by KQ when
the figure rotates round ON through any angle, great or

small. The approximation of the surfaces will, however,

be very close only if QR is very small. Suppose, now,

that the paths- of H and K, as described in the revolution

round ON, are actually marked on the surface of the cone,

as well as the line of contact with the

sphere. And further, mark the surface

of the cone by the intersections with it

of the Ineridian planes through OV at

the required equal intervals. Then
let the cone be cut along a generating

line and opened out into a plane, and
we shall have a representation as in

fig. 21 of the spherical surface con-

tained between the latitudes of Q and Fig. 21

R. The parallels here are represented by concentric circles,

the meridians by lines drawn through the common centre

of the circles at equal angular intervals. Taking the radius

of the spher#'as unity, and tj> being the latitude of P, we
see that VP = cot <^, and if u be the ditference of longitude

between two meridians, the corresponding length of the arc

Pp is <i) cos 1^. The angle between these meridians them-
selves is w sin <^

Suppose, now, we require to construct a map on this prin-

ciple for a tract of country extending from latitude
<f}
-m

to
<f> + m, and covering a breadth of longitude of 2n, m

and » being expressed in degrees. In fig. 21 let HKlh
be^e quadrilateral formed by the extreme lines, so that

HK = AA = 2m ; then the angle HVA is 2n sin <^ expressed

in degrees. Now, taking the length of a degree as the unit,

VP = 57-296 cot <^, andVH = o7-296cot <^-7?!. It may be
convenient in the first instance to calculate the chords HA,
K/r, and thus construct the rectilinear quadrilateral HKX'A.
The lengths of these chords are

HA = 2(57 '296 cot 4>-in) sin (a sin
<t>)

,

IU- = 2(fi7-296 cot <#. + >«) sin (nsinip),

and the distance between them is 2m cos (n sin <f). The
inclined sides of this trapezoid will then meet ill a

point at Y, whose distance from P and p must corre-

spond with the calculated length of VP. Now with
this centre V describe the circular arcs representing the

parallels through H, K, P. Also if the parallels are to be
drawn at every degree of latitude, divide HK into 2)» eqvial

parts, and through each point of division describe a circular

arc from the centre V. Then divide Vp into 2« equal parts,

and draw the meridian lines through each of these points

of division and the centce V.

If the centre V be inconveniently far off, it may be

necessary to construct the centre parallel by points, that is,

by calculating the coordinates of the various points of

division. For this purpose, dra'w through the intersection

of the centre meridian and centre parallel a line perpcndi

cular to tUe meridian and therefore touching the parallel.

Let the coordinate x be measured from the centre along

this line, and t/ perpendicular to it. Then the cooi-dinatea

of a point whose longitude measured from the centre

meridian is w are

X— cot (p s'm {ca SIQ tp),

t/ = 2cot ip sin^^{«sin «^) = xtan ^(wsin ip),

the radius of the sphere being the unit ; if a degree be the

unit, these must be multiplied by 57 '296.

The great defect of this projection is the exaggeration of

the lengths of parallels towards either the northern or

southern limits of the map. Various

have been the devices to remedy this

defect, and amongst these the following

is a system very much adopted. Hav-

ing subdivided the central meridian and

drawn through the points of division the

parallels precisely as described above,

then the true lengths of degrees are ^^S- 22-

set off along each parallel ; the meridians, which in this

case become curved lines, are drawn through the corre-

sponding points of the parallels (fig. 22).

This system is that which was adopted in 1803 by the

"Diipot de la Guerre" for the map of France, and is there

known by the title "Projection de Sonne." It is that on

which the Ordnance Survey map of Scotland on the scale

of one inch to a mile is constructed, and it is frequently met

with in ordinary atlases. It is ill-adapted for countries

having great extent in longitude, as the intersections of the

meridians and parallels become very oblique—as will be seen

on examining the map of Asia in most atlases. If
<t>^

be

taken as the latitude of the centre parallel, and co-ordinates

be measured from the intersection of this parallel with the

central meridian, as in the case of the conical projection,

then, if p be the radius of the parallel of latitude <^, we have

p = cot
<t>^

+ <j>„- <!> Also, if S be a point on this parallel

whose co-ordinates are x, y, so that VS = p, and 6 be the

angleVS makes v.'ith the central meridian, then p6 = iD cos ^;
and

a; = psin0, 7/ = cot 0,, - p cos 0,

Now, if we form the differential coefficients oi x and y with

respect to </> and <i>, the latitude and longitude of S, we get

m'n - mn'= cos 0,

mn-'rm'n'— cos0(cos ^-psin 0)

;

P

the first of which equations proves that the areas are truly

represented. Moreover, if 90° ± i/f be the angles of intersec-

tions of meridians and parallels,

tan ^~8 - u sin 0,

which indeed might have been more easily obtained. In

the case of Asia, the middle latitude <^^ = 40°, and the ex-

treme northern latitude is 70°. Also the map extends 90°

of longitude from the central meridian; hence, at the north-

west and north-east corners of the map the angles of inter-

section of meridians and parallels are 90° ± 33°-54'. But

for tomparatively small tracts of country, as France or Scot-

land, this.projection is very suitable.

Another modification of the conical projection consists

in taking, not a tangent cone, but a cone which, having

its vertex in the. axis of revolution produced, intersects the

sphere in two parallels,—these parallels being approximately

midway between the centre parallel of the country and the

extreme parallels. By this means part of the error is

thrown on the centre parallel which is no longer represented

by its true length, but is made too small, while the

parallels forming the intersections of the cone are truly re-

presented in length.

The exact position of these particular parallels may be
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determined so as to give, upon the whole, the least amount

of exaggeration for the entire map. This idea of a cutting

cone seema to have originated' with the celebrated CJerard

Morcator, who in 1554 made a map of Europe on this prin-

ciple, selecting for the parallels of intersection those of 40°

and eO^*^- The- same system was adopted in 1745 by De-

lisle for the construction of a map of Russia. Euler in

the Ada Acad. Imp. Petrop., 1778, has discussed this pro-

jection and determined the conditions under which the

ferrors at the northern extremity, at the centre, q
and at the southern extremity of a map so con-

structed shall be severally equal Let c, c be

the co-latitudes of the extreme northern and

southern parallels, y, / those of two intermediate

parallels, which are to be truly represented in the

projection. Let OC, Gm (fi^. 23) be two consecu-

tive meridians, as represented in the developed

cone; the difference of longitude being u, let the

angle at O be ^u. The degrees along the meri-

dian being represented by their proper lengths,

CO' = S -rc; and P corresponding to the pole, let ^'S- 23-

op = 3, then OC = j-l-c; and so for G, G', C. The true

lengths of G'«' and G«, namely, msiny' and usiny, are

equal to the represented lengths, namely, hu> (; + y) and

hui(z + y) respectively, whence y and y are knowu when
h and z are known. Comparing now the represented \yith

the true lengths of parallel at the extremities and at the

centre, if e be the common error that is to be allowed, then

^c = hai{z + c)~a siu c,

e= -Aa(:-i-4(;-i- Jc') + M sin J(c + 0>
c= hw{z'rc')-a sin c.

The differsnce of the first and third gives /;, and then sub-

tracting the second from the mean of the first and third,

we get
s-i-4(«+'0=i(c'-«) cot \{<f-c) tan i(<^-he).

Thus 2 being known, the common centre of the circles re-

presenting the parallels is given. The value of A is given

by the equation h(c' - c) =sin c — sin c, and y and y' can

be easily computed. But there is no necessity for doing

this as we may construct the angles at O, which represent-

ing a difference of longitude m are in reality equal to hui.

For instance, to construct a map of Asia on this system,

having divided the central meridian into equal spaces for

degrees, i must be calculated. Here we have c=20°, c =
80', whence 2-I-50°=15' tan 50° cot 15° = 66°-7. Hence
in this case the centre of the circles is 16°'7 beyond the

north pole ; also h = '6138, so that a difference of longitude

of 5° is represented at O by an angle of 3° 4' 9". The de-

grees of longitude in the parallel of 70° are in this map re-

presented too large in the ratio of 1'150 : 1; those in the

mid-latitude of 40° are too small in the ratio of 0'933 : 1;

and those in 10° latitude are too large in the ratio of 1'05

to \.

Gauss's Projection

may bo considered as another variation of the conical

system of development. Meridians are represented by lines

drawn through a point, and a difference of longitude u is

represented by an angle hia, as in the preceding case. The
parallels of latitude are circular arcs, all having as centre

the point ot divergence of the meridian lines, and the law
of their formation is such that the representations of all

small parts of the surface shall be precisely similar to the
parts so represented. Let u be the co-latitude of a parallel,

and p, a function of n, the radius of the circle representing
this parallel. Consider the infinitely small space on the

^ See page ITS of Traite des Projections des Cartes Geographiqirxs,

^y A. Gei-niaiii, Paris, an admirable and exhaustive essay. S^e also the
work entitled Coup d^adl historique stir la Projection, des Cartes de
Oiographit, 'jy M. d'Avezao, Paiis, 1863.

sphere contained by two consecutive meridians the differ-
ence of longitude of which is rf/i, and two consecutive
parallels whose co-latitudes are « and u + du. The sides
of this rectangle (fig. 24) are pq = du, pr^&inudy.,
whereas in the representation p'q'r's',

p<l — dp, p'r = phdfL, the angle at O
being = Arf/i. Now, as the represen-

tation is to be similar to the original,

py_ dp _pq_du^
^V hpd^i pr~ Sin udfi

'

whence
-f
= >^;^^ , and integrating,

<7

P=<tan|y. Fig. 24.

where the constant A is to be determined according to the

requirements of each individual case. This investigation

was first made in 1772 by the German mathematician J. H.

Lambert,^ but in 1825 it was again brought forward by
Gauss in an essay written in answer to a prize question pro-

posed by the Royal Society of Sciences at Copenhagen. A
translation of this essay is to be found in the Philosophical

Magazine for 1828 (see page 112), where Lambert's projec-

tion comes out as a particular solution of the general pro-

blenL Again, in a general investigation of the problem of

"similar representation," Sir John Herschel, in the SOtli

volume of the Journal of the Boyal Oeographical Society

(1860), deduced as a particular case this same projection.

A large map of Russia was constructed and published on
this system by the Geographical Society of St Petersburg
in 1862.

The relative scale in this development is

—

du a sin u

where a is flie radius of the sphere. It is a minimum
when u = cos~' h. This minimum should occur in the

vicinity of the central parallel of the map ; if -u^ be the co-

latitude of this parallel, we may put

p=i-htan^-j

Or if we agree that the scale of ths representation shall be
the same at the extreme co-latitudes c, c, then

, _ log sip c' - log sin c

"log tan Jc' - log tan ic'

To construct a map of North America extending from
10° latitude to 70°, we may take h = |, and k such as shall

make the difference of radii of the extreme parallels = 60,

namely i' = 1 04'31 5. The scales of the representation at the

northern and southern limits are 1'116 and 1'096 respect-

ively. ^The radii of the parallels are these

—

~^70°.
. . 32-801 30° . . . 72-323

60°. . . 43-356 20°
. . . 82255

50°. . . 53-177 10° . . . 92-801
40°

.

. . 62-728 0°
. . . 104-315

Having drawn a line representing the central meridian,

and selected a point on it as the centre of the concentric

circles, let arcs be described with the above radii aa

parallels. For meridians, in this system a difference of

longitude of 10° is represented by an angle of two-thirds

that amount, or 6° 40'. The chord of this angle on the

parallel of 10°, whose radius is 92 '801, is easily found to be
10'792. Now stepping this quantity with a pair of com-

passes along the parallel, we have merely to draw lines

through each of the points so found and the commoncentre
of circles. The points of division of the parallel may be

checked by taking the chord of 20°, or rather of 13°_ 20',

- Beitriige zum Ocbraucke der Matkemaiik und deren AnweTtSunff,
voL iii. p. 55, Berlin, l'I72. ^
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which is 21 'Si?. The map of North America so founrl (fig.

25) shows small portions of country in strictly correct forms;

but the areas are

elightly too great at

the extreme lati-

tudes and too small

in the centre. At
any part of the map
a degree of latitude

may be used as the

true scale in any di-

rection.

The value A = J,
as suggested by Sir

John Herschel, is

admirably suited for

a map of the world.

The representation

is fan-shaped, with

remarkably little

distortion (fig. 26). ^S- 25.

It follows from what has been said above that the con-

dition that the scale is true at the equator is kk = a, which

determines k when h is given. The radius of the parallel
whose co-latitude is u being p, let r be the distance of that
parallel from the equator; then, keeping to the condition
that the scale is true at the equator,

--" ton*"

^^--^r}'
.When k is very amall, the angles between the meridian
lines in the representation are very small ; and proceeding to
the limit, when k is zero the meridians are parallel, that is,

the vertex of the cone has removed to infinity. And at tha
limit when h ia zero we have

r=a log, cot ^ ,

which is the characteristic equation of

Mercatoi-'s Projection.

From the manner in which we have arrived at this pro-
jection it is clear that it retains the characteristic property
of Gauss's projection,—namely, similarity of representation

Fio. 26.—Fan-shaped

of small parts of the surface. In Mercator'a chart the
equator is represented by a straight line, which is crossed

at right angles by a system of parallel and equidistant

straight lines representing the meridians. The parallels

are straight lines parallel to the equator, and the distance

of the parallel of latitude <j> from the equator is, as wo have
seen above, r = a log, tan {i5° + h<l>). In the vicinity of

the equator, or indeed within 30° of latitude of the equator,

the representation is very accurate, but as we proceed
northwards or southwariis the exaggeration of area becomes
larger, and eventually excessive,—the poles being at infinity.

This distance of the parallels maybe expressed in the form
n=rt (sin(^+J sin '(^ + 4 sin'<^-<- ....), showing that

near the equator r is nearly proportional to the latitude.

As a conseiiuence of the similar representation of small

parts, a curve drawn on the sphere cutting all meridians

at the same angle—the losodromic curve— is projected into

a straight line, and it is this property which renders

Mercator's chart so valuable to seamen. For instance :

join by a straight lino or the chart Land's" End and Ber-

uiudu, aiul measure the ani'le of intersection of this liuo

Map of tha World.

with the meridian. We get thus the bearing which a ship

has to retain during its course between these porta This

is not great-circle sailing, and the ship so navigated does

not take the shortest path. The projection of a great circle

(being neither a meridian nor the equator) is a curve which
cannot be represented by a simple algebraic equation.

If we apply Mercator's system of projection alont) a
meridian, as proposed by Lambert, we have the represen-

tation of aU possible great circles. The diagram (fig. 27)

gives the projection. The two vertical bounding lines are

the equator— crossed at right angles by the initial meridian

passing through one of the poles. From the form of the

representations of parallels round the pole it is clear that

the distortion up "to a distance of 30° or 40° from the

initial meridian is not at all great. The representaition

extends to infinity upwards and downwards, and the left

and right halves.are interchangeable ; if interchanged the

representation is on a meridian, extending from pole to

pole.

The meridian Mercator drawn as described in the last

paragraph—with tlie meridians aud parallels rather close—
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m,iy be mude to serve the irnportaiit parpose of enabling

Olio to trace on the ordinary Mercator's chart the track of

a great circle joining any two places, and of indicating at

the same time the distance of the two places. For this

Fig. 27.

purpose the two charts must be on the same scale, one of

them being on tracing paper or tracing linen. The trans-

parent chart being placed over the other, the equator in the

ordinary chart must coincide with the initial meridian in

the meridian Mercator. Retaining this relative position,

let the upper chart be moved until the two points (the pro-

jection of the great circle joining which is required) on the

ordinary Mercator are found to lie on a great circle of the

meridian Mercator.

The curvatures of the meridians and parallels in the

meridian Mercator are expressed by very simple formulae.

Let.r,}jb6 the coordinates, measured from the pole along and
perpendicular to the initial meridian, of any point S of the
representation,

—

x corresponding to an arc of the sphere =
X, and y to an arc ij which, is on the sphere the distance of

S from the initial meridian. Then if /, y be the centre of

curvature of the parallel at S, x'
,
y" the centre of curvature

of the meridian at S,

a!= X - inn X , x" = x-\ ,

tan X

!/'= !/- siu 7| , !/'= y--_
si:i 1}

The corresponding radii of curvature are sin ,8 h- cos x,

where /3 is the spherical radius of the small circle, and
1 ^ sin j; sin y, where y is the longitude of the great circle,

counted fiom the initial meridian.

Polyconic Development.

Imagine a hollow globe formed of a mere surface of paper,
to be cut by a system of parallel planes alon'g equidistant

10—10

parallels of latitude ; let also one meridian be cut througli,

from north pole to south pole, 180°. In this state let

the whole be opened out into a plane from the meridian

exactly opposite to the one cut through, and the previously

•spherical surface is converted into a number of strips of

paper, each of which is part of a circular belt, with the ex-

ception of the equator, which will be straight. All points

which lay on the parallel whoso co-latitude is u now lie on

an arc of a circle whose radius is tan!< and length 27rsinM;

moreover, the centres of these arcs lie in the same

straight line, which is the central meridian produced. The
parallels being now defined, we must define meridians.

These may be formed by laying off on each parallel the

degrees of longitude according to their

true lengths, which is the system

adopted in the maps of the United

States Coast Survey. Or we may
take for meridians that system of lines

which cuts the parallels at right

angles, forming the rectangular poly-

conic system.

In this case, let P (fig. 28) be the north

pole, CPU the central meridian, U,U' points

in that meridian whose co-latitudes are u
and u + du, so that VU' — du. Make
PU = «, UC = tan u, U'C'-tan{M-f rfu);

and with CC as centres describe the arcs „. „„

UQ, U'Q', which represent tlie parallels of 'S'

co-latitude u and u-\-du. Let PQQ' be part of a meridian curve

cutting the parallels at right angles. Join CQ, C'Q'; these being

perpendicular to the circles will be tangents to the curve. Let

UCQ = 2.^, UC'Q' = '2(0-l-rf0X then the small angle CQC, or the

angle between the tangents at QQ', wiU = 2<i0. Now

CC= C'U' - CU - U U' = tan (m -I- du) -ia.xxu-du = tan "wdu ;

and in the triangle CC'Q the perpendicular from C on C'(J' is equal

to cither side of the equation

tan-w drc sin 20= —tan u d<p,

- tan M du = ^
,

sin 20

which is the ditferential equation of the meridian: the integral ia

tan = w cos u, where w, a constant, determines a particular meridian

curve. Tlie distance of Q from the central meridian, tan u sin 20,

is equal to

2 tan M tan

1 + tan-0

2b) sin ?(

1 -H a>- cos-M

At the equator this becomes simply 2iu. Let any equatorial point

whose actual longitude is la be represented bv a point on the de-

veloped equator at the distance 2aj

from the central meridian, then we
have the following very simple con-

struction (due to Mr O'Farrell of the

Ordnance Survey Office). Let P (fig.

29) be the pole, U any point in the

central meridian, QUQ' the re-

presented parallel whose radius

CU = tanM. Draw SUS' perpen-

dicular to the meridian through U;

then to determine the point Q,

whose longitude is, say, 3°, lay otf . -_

US equal to half the true length of ^
i- oq

the arc of parallel on the si>hero, f'8-
-^-

,

i.e., 1° 30' to radius sin u, and with the centre S and radijis SU
describe a circular arc, which will intersect the parallel in the^

required point Q. For if we suppose 2u to be the longitude of the

required point Q, US is by construction = u sin u, and the angle

subtended bv SU at C is

_i / tti sin« \

V tan u I
;tan'' (w cos m) = 0,

and therefore UCQ = 20, as it should be. The advantages of th&

method are that with a' remarkably simple and convenient_mode of

construction we have 1 map in which the parallels and meridians

intersect at right angles.

The following table.contains the lengths of the' radii fop

.describing parallels, and also the lengths of degrees of lon^

gitude for every 5° of latitude,—the radius of the sphera

being 5.7-296.
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information may be looked for. Tn the first three parts of

the article Geology, a largi section of what is usually

included under physical geography will be found.

1. The Earth in its Cosmical llelaiions.—From astronomy

yte learn the shape and size of the earth, its motions of

rotation round its axis and of revolution in an elliptical

orbit round the sun, the origin of day and night, and of

the seasons. Speculating on the original condition of the

whole solar system, we may regard it a.1 having been

in the condition of a nebula, gradually contracting, con-

densing, and leaving behind successive rings, which on

disruption and reaggregatiou formed planets. Hence the

primitive condition of our globe as a separate mass must
have been gaseous or fluid. Since that time the earth has

been cooling and contracting, but still retains a high resi-

dual temperature in its interior. This original condition,

and the internal heat of the earth, must be constantly kept

in view as an explanation of many of the features of its outer

surface; See Geology, part i.; Astkonomy, chapter i.;

Geography (Mathesiaticax) ; Geodesy.
2. The Atmospliere or Gaseous Envelope of the Earth.—

•

The solid planet is covered by two envelopes, one of gas

which completely surrounds it, and one of water, which

occupies about three-fourths of its surface. In studying the

atmosphere we have to consider its height, its composition,

its temperature, its moisture, and its pressure (see Atmo-
sphere, Meteorology). Its height must beat least 40 or

50 miles. This deep gaseous ocean consists of a mixture of

the two gases, oxygen (21 parts by weight) and nitrogen

(79 parts), with a minute proportion of carbonic acid ('004)

and of aqueous vapour. The physical' geographer takes

note of the manifold importance of oxygen, not only in

supporting animal life, but in the general oxidation of the

earth's outer crust. He recognizes the atmospheric car-

bonic acid as the source of the carbon built up into the

structure of plants. He cannot contemplate without ever-

increasing wonder and delight the coming and going of the

water-vapour in the air, as it rises incessantly from every

sea and land, and after condensation into visible form
courses over the land as rain, brooks, rivers, and glaciers

(see Geology, partiii.). The consideration of the tempera-

ture of the atmosphere elicits the facts that temperature

falls as we rise above the sea-level, and as we recede from
the equator to the poles, and that it is profoundly affected

by the relative positions of sea and land. The want of

strict dependence upon latitude in this .distribution of

temperature is strikingly brought out by the contrast be-

tween the mean temperature of Labrador and Ireland on the

same parallels (see Climate, Isotherms). In dealing with
the moisture of the air we have to consider the phenomena
of evaporation and condensation, the formation of dew,
clouds, rain, snow, and hail, the distribution of rain, the
position of the snow-line, the occurrence of deserts, &c. (see

Meteorology). The study of the pressure of the atmo-
sphere, which appears to vary with variations in temperature
and amount of vapour, brings before us the cause of the
constant aerial movements. The law has now been well

established that air always flows out from tracts where the
barometric pressure is high into those where it is low. A
knowledge of the distribution of pressure over the globe
furnishes the key to the great movements of the atmo-
spheric circulation. The trade winds, for example, blow
constantly from a belt of high pressure towards the equator,
where the pressure remains low. Periodic winds, like the
monsoons and laud and sea breezes, shift with the changes
in atmospheric pressure. Thus Asia during winter is a
vast region of high pressure ; the winds round its margin
therefore flow out towards the sea. In summer, on the
other hand, it becomes a region of low pressure, and the
winds consequently blow inland from the sea. Sudden and

violent atmospheric movements, such as tempests and hnrri-
canes, are illustrations cf the same law, the force of the
wind being always proportional to the shortness of the space,
between great extremes of pressure (see Atmosphere).

3. The Ocean or Wafer-Envelope of the Earth, from the
point of view of physical geography, presents for considera-
tion the form of the basins in which it is contained, the
shape and nature of their bottom, their submarine ridces

and islands, the density and composition of the water, the
distribution of marine temperature, the ice of the sea, and
the movements of the ocean due to cosmical causes as in the
tides, to the effects of winds as in surface drifts, currents,

and waves, and to differences of temperature. The largest

additions in recent years to our knov/ledge of the earth have
been made in the ocean, notably by the different expeditions
and cruises equipped for the purpose by the British Govern-
ment. The climates of the sea have been systematically

determined, and the extraordinary fact has been brought to

light that the great mass of the ocean water is cold, or below
40^ Fahr. Even in the equatorial parts of the AtlanTio
and Pacific Oceans {g.v.), though the upper layers of
water partake in the heat of the intertropical latitudes, a
temperature of 40° is found within 300 fathoms of the
surface, while at the bottom, at depths of 2500 or 3000
fathoms, the temperature (32°-4 to 33° Fahr.) is very little

above that of the freezing-point of fresh water. It has
been proved that the bottom tem^)erature of every ocean
in free communication with the poles has a temperature
little different from that of the water in polar latitudes.

Between Scotland and the Faroe Islands a souuding was
obtained giving even a temperature of 29°'6, or 2'4 degrees
below the freezing-point of fresh water, and very little

above that of salt water. These observations warrant the

conclusion that a vast system cf circulation takes place in

the ocean. The cold heavy polar water creeps slowly
towards the equator under the upper lighter water, which,
moves away towards the poles.

4. The Land.—We have to consider the distribution of
the land over the face of the globe, the grouping of the con-
tinents, the forms and treud of the great terrestrial ridces,

the relation of coast-line to superficial area, the contours of
the land, as mountains, table-lands, valleys, and plains, the re-

lation of the continents to each other as regards general mass
(see Geology, part ii.; Africa, America, Asia, Europe).
Over this framework of land there is a ceaseless circulation
of water. The vapour raised by the sun's heat from every
ocean and surface of water on the land, after being con-
densed into clouds and rain, falls in large measure upon the
land, and courses over its surface from mountain to shore in

brooks and rivers, which again have their own distinguish-

ing phenomena, such as the formation of terraces, deltas,

ic. Part of the water performs an underground circulation

and returns to the surface in springs. Another portion
falls as snow upon the mountains and descends into valleys

in the form of glaciers. In this ceaseless flow of water
from the summits to the sea we must recognize one of the

great agencies by which the present contour of the land has
been moulded (see Geology, part iii., section ii.).

The physical geographer collects, moreover, data which
show the reaction of the earth's interior upon its surface,

—

proofs from bores and mines of a progressive increase of

temperature downwards, the evidence of hot springs, and
of earthquakes and volcanoes. He finds proofs of oscilla-

tions in the level of the land, some regions having been
raised and others depressed within the times of human
history. From the geologist he learns that such instability

has characterized the outer crust of the planet from very
ancient times, and that indeed it is to the results «f ter-

restrial movements that we owe the existence of mountain
ranges and even the dry land itself (see Geology, part iii.,
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section i., and part vii.). He perceives tliat tlie present

area of land on the earth's surface is the result of the

balance of two antagonistic processes—the destruction

caused by superficial agents on every portion of land ex-

posed to their influence, and the periodic elevation, by sub-

terranean action, of the land so wasted, or of new land

from beneath the sea.

5. Distrilmdon of Animal and Vegetable Life.—It is

usual to include in treatises on physical geography an out-

line of the distribution of plants and animals, with an
account of the great regiops or provinces into which zoolo-

gists and botanists have divided the continents. The
question naturally arises why the distribution should be as

it is. Two answers obviously suggest themselves—1st,

climate, and 2d, the power possessed by plants and animals

of diffusing themselves. Yet climate only explains a part

of this problem, and it is evident that migration cannot

possibly account for the diffusion of innumerable organ-'

isms. There is a large residu'im of unexplained phenomena,

on which much light is thrown by geological inquiry.

Thus, for example, the presence of living Arctic forms of

vegetation on the mountains of central Europe can be con-

nected with the occurrence of the remains of Arctic animals

in the superficial deposits of that region, and with other

facts which make it clear that at no very distant date an

Arctic climate prevailed over most of Euroi>e, that at that

time a northern vegetation spread southwards and covered

the plains and heights of Europe even as far south as the

Alps and Pyrenees, and that as the climate gradually ameli-

orated the northern vegetation was extirpated from the low

grounds by the advance of plants better suited to the milder

temperature, but continued to maintain its ground amid the

congenial frosti and snows of the mountains, where to this

day it still flourishes (see Disieibuiion). (a. ge.)

GEOLOGY
GEOLOGY is the science which investigates the history

of the earth. Its object is to trace the progress of

our planet from the earliest beginnings of its separate ex-

istence, through its various stages of growth, down to the

present condition of things. It seeks to determine the

manner in which the evolution of the earth's great surface

features lias been efi'ected. It unravels the complicated
processes by which each continent has been built up. It

follows, even into detail, the varied sculpture of mountain
and valley, crag and ravine. Nor does it confine itself

merely to changes in the inorganic world. Geology shows
that the present races of plants and animals are the descend-
ants of other and very difierent races which once peopled
the earth. It teaches that there has been a progress of the

inhabitants, as well as one of the globe on which they
dwelt ; that each successive period in the earth's history,

tince the introduction of living things, has been marked by
characteristic type.?- of the animal and vegetable kingdoms:
and that, however imperfectly they hare heen [/reserved or

may bo deciphered, materials exist for a history of life upon
the planet. The geographical distribution of existing

faunas and floras is often made clear and intelligible by
geological evidence ; and in tli3 same way light is thrown
upon some of the remoter phases in the history of man
himself. A subject so comprehensive as this must require
a wide and varied basis of evidence. It is one of the
characteristics ot geology to gather evidence from sources
which at first sight seem far removed from its scope, and to
s'-'ck aid from almost every other leading branch of science.

Thu.s, in dealing with the earliest conditions of the planet,
the geologist must fully avail himself of the labours of
the astronomer. Whatever is ascertainable by telescope,

spectroscope, or chemical analysis, regarding the constitution
df other heavenly bodic, has a geological bearing. The
txperiments of the physicist, undertaken to determine con-
ditions of matter and of energy, may sometimes be taken as
the starting-points of geological investigation. The work
of the chcnlical laboratory forms the foundation of a vast
and increasing mass of geological inquiry. To the botanist,
tlic zoologist, oven to the unscientific, if observant, traveller
by Ia\id or sea, the geologist turns for information and
a-ssistnnco.

Wut while thus culling treely from the dominions of other
f.-ionces, geology claims aS its peculiar- ternWy the rocky
froaowojjc uf the globe. In the materials composing that
fr,im'?wor1;, their rouqiosition and arrangement, the ]u'o-

cfs*c< of their formation, the changes which they have
umkM^XiUif. and the terrestrial revohilions to which they
bear witness, lie the main data of geological history. It is

the task of the geologist to group these elements in such a

way that they may be made to yield up their evidence as

to the march of events in the evolution of the pliinet. He
finds that they have in large measure arranged themselves

in chronological sequence,—the oldest lying at the bottom
and the newest at the top. Relics of an ancient sea-floor

are overlaid by traces of a vanished land-surface ; 'these are

in turn covered by the deposits of a former lake, above
which once more appear proofs of the return of the sea.

Among these rocky records lie the lavas and ashes of long-

extinct volcanoes. The ripple left upon the shore, the

cracks formed by the sun's heat upon the muddy bottom
of a dried-up pool, the very imprint of the drops of a pass-

ing rain-shower, have all been accurately preserved, and
yield their evidence as to geographical conditions widely

different from those which exist v/here such markings are

now found.

But it is mainly by the remains of plants and animals
imbedded in the rocks that the geologist is guided in un-
ravelling the chronological succession of geological changes.

He has found that a certain order of appearance charac-

terizes these organic remains, that each great group of rocks

is marked by its own special types of life, and that these

types can be recognized, and the rocks in which they occur
can be correlated even in distant countries, and where no
other means of comparison would be possible. At one
moment "he has to deal with the bones of some large

mammal scattered through a deposit of superficial gravel,

at another time with the minute foraminifers and ostracods

of an upraised sea-bottom. Corals and crinoids crowded:

and crushed into a massive limestone where they lived

and died, ferns and terrestrial plants matted together into

a bed of coal where they originally grew, the scattered

shells of a submarine sand-bank, tlie snails and lizards

which lived and died within a hollow tree, the insects which
have been imprisoned within the exuding resin of old forests,

the footprints of birds and quadrupeds, the trails of worms
left upon former shores—these, and innumerable other

pieces of evidence, enable the geologist to realize in some
measure what the faunas and floras of successive periods

have been, and what geographical changes the site of every

land has undergone.

It is evident that to deal successfully with these varied

materials, a coUsiderablo acquaintance with different

branches of science is needful. Especially necessary is a

tolerably Wide knowledge of the ]u'ocesscs now at work in

changing the surface of the earth, and of at least thoso

forms of plant and animal life whose remains are apt to be

preserved in geological dtposits, or which in their structure
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and habitat enable us to realize what their forerunuors were.

It ha3 often been insisted upun that the present is the key

to the past ; and in a wide sense this assertion is eminently

true. Only in proportion a.s we understand the present,

where everything is open on all sides to the fullest investi-

gation, can we expect to decipher the past, where so much
is obscure, imperfectly preserved, or not preserved at all.

A study of the existing economy of nature ought thus to be

the foundation of the geologist's training.

While, however, the present condition of things is thus

employed, we must obviously be on our guard against the

danger of unconsciously assuming that the phase of nature's

operations which we now witness has been the same in all

past time, that geological changes have taken place in former

ages in the manner and on the scale which we behold to-day,

and that at the present time all the great geological pro-

cesse.s, which have produced changes in the past eras- of the

earth's history, aTe still existent and active. Of course -we

may assume this uniformity of action, and use the assump-

. tion as a working hypothesis. But it ought not to be

allowed any firmer footing, nor on aiiy account be sufl'ered

to blind ua to the obTious truth .that the few centuries

wherein man has been obssrving nature form much too

brief an interval, by which to measure, 5he intensity rfif

geological action in. all past time. For aught we can teU

the present is an era of quietude and slow change, compared

with some of the eras which have preceded it. Nor can

we be sure that, when we have explored every geological

process now in progress, wo have exhauF.ted all the causes

of change which, even in comparatively recent times, have

been at work.

In dealing with the Geological Record, as the accessible

solid part of the globe is calledj we cannot too vividly

realize that at the best it forms but an imperfect chronicle.

Geological history cannot be compiled from a full and con-

tinuous series of documents. From the very nature of its

origin the record is necessarily fragmentary, and it has been
further mutilated and obscured by the revolutions of suc-

cessive ages. And even where the chronicle of events is

continuous, it is of very unequal value in diiTerent plages.

In one case, .for e.Tamplo, it may present us with an un-

broken succession of deposits many thousands of feet in

thickness, from which, however, only a few meagre facts as

to geological history can be gleaned. In another instance

it brings before us, within the compass of a few yards, the

evidence of a most varied and complicated series of changes

in physical geography, as well as an abundant and interest;-

ing suite of organic remains. These and other character-

istics of the geological record will become more apparent and
intelligible as .we proceed in the study of the science.

In the systematic tTeatnient of the subject the following

arrangement will here be followed :

—

1. TliC Cosmical- Aspects of Geology.—Under this head
we may consider the evidence supplied by astronomy and
physics regarding the form and motions of the earth, the

composition of the sun and planets, and the probable history

of the solar system,

2. Geognosy,—an Tnqtdry into the Materials of the Earth's

Substance.—In this division we deal with the parts of the

earth, its envelopes of air and water, its solid crust, and the

J^obable condition of its interior. Especially, we have to

study the more important minerals of the crust, and the

chief rocks of which that crust is built up. In this way
we lay a foundation uf knowledge regarding the nature of

the materials constituting the mass of the globe, and may
next proceed to investigate the processes by which these
materials are produced and altered.

3. Dynamical Geology embraces an investigation of the
various agencies whereby the rocks of the earth's crust are

formed and metamorphosed, and by which changes are

tiittied upon the distribution of sea and land, and upon
the forms of terrestrial surfaces. Such an inquiry neces-

sitates a careful study of the existing geological economy
of natui'e, and forms a fitting introduction to the investi-

gation of the geological changes of former periods. This
and the previous section include most of what is embraced
under Physical Geography; and for the reason stated
under that heading the subject will here be treated more
in detail than is u.sual in geological treatises.

4. Structural Geology, or the Architectztre of the Earth.—
We now advance to consider how the various materials

composing the crust of the earth have been arranged. We
learn that some have been formed in beds or strata on the

floor of the sea, that others have been built up by the slow
aggregation of organic forms, that others have been poured
out in a molten condition or in showers of loose dust from
subterranean sources. We further find that, though origin-

ally laid down ia almost horizontal beds, the rocks have
subsequently been crumpled, contorted, and dislocated,

that they have been incessantly worn down, and have often

been depressed and buried beneath later accumulations.

5. Palceontologica! Geology.—This branch of the subject

deals with the organic forms which are found preserved in

the crust of the earth. It includes such questions as the

relations between extinct and living types, the laws whicli

appear to have governed the distribution of life in time and
in space, the relative importance of different genera

animals in geological inquiry, the nature and use of the

evidence from organic remains regarding former conditions

of physical geograph^^ This subject will be more properly

discussed in the article Pal.eontology, and will therefore

be only cursorily treated in the following pages.

6. Slratigraphical Geology.—This section might be called

geological history. It works out the chronological succes-

sixin of the great formations of the earth's crust, and
endeavours to trace the sequence of events of which they

contain the record. More particularly it determines the

order of succession of the various plants and animals which

in past time have peopled the earth, and thus ascertains'

what has been the grand march of life upon the planet.

7'. Physiographical Geology, starting from the basis of

fact laid down by stratigraphical geology regarding former

geographical changes, embraces an inquiry into the origin

and history of the features of the earth's surface—contin-

ent-al ridges and ocean basins, plains, valleys, and moim-
tains. . It explains the causes on which local differences of

coeaery depend, and shows under what very different cir-

cumstances, and at what widely separated intervals, the

hills and mountains, even of' a single country, have been

produced.

PAET I.—COSMICAL ASPECTS OF GEOLOGY.

Before geology had attained to the position of an induc-

tive science, it was customary to begin all investigations

into the history of the earth by propounding or adopting

some more or less fanciful hypothesis in explanation of the

origin of our planet, or even of the universe. Such pre-

liminary notions were looked upon as essential to a right

understanding of the manner in which the materials of the

globe had been put together. To the illustrious James
Button (1785) geologists are indebted for strenuously up-

holding the doctrine that it is no part of the province of

geology to discuss the origin of things. He taught them
that in the materials from which geological evidence is to

be compiled there can be found " no traces of a beginning,

no prospect of an end." In England, mainly to the

influence of the school which he founded, and to the subse-

quent rise of the Geological Society (1807), which resolved

to collect facts instead of fighting over hypothese.s. is due
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the dii.vppoaranee of tlie crude and unscientific coBmologies

by which the writings of the earher geologists were distin-

guished.

But there can now bo little doubt that in the reactioa

against those visionary and often grotesque speculations,

geologists were carried too far in an opposite direction. In

allowing themselves to believe that geology had nothing to

do with questions of cosmogony, they gradually gi'ew up

in the conviction that such questions could never bs other

than mere speculation, interesting or amusing as a theme

for the employment of the fancy, but hardly coming within

the domain of sober and inductive science. Nor would

they soon have been awakened out of this belief by anything

in their own science. It is still true that in the data with

which they are accustomed to deal, as comprising the sum

of geological evidence, there can be found no trace of a

beginning. The oldest rocks which have been discovered

on any part of the globe have probably been derived from

other rocks older than themselves. Geology by itself has

r.ot yet revealed, and is little likely ever to reveal, a trace

of the first solid crust of our globe. If then geological

history is to be compiled from direct evidence furnished by

the rocks of the earth, it cannot begin at the beginning of

things, but must be content to date its first chapter from

the earliest period of which any record has been preserved

among the rocks.

Nevertheless, though geology in its usual restricted sense

has been, and must ever be, unable to reveal the earliest

history of our planet, it no longer ignores, as mere specula-

tion, what is attempted in this subject by its sister sciences.

Astronomy, physics, and chemistry have in late years all

contributed to cast much light on the earlier stages of

the earth's existence, previous to the beginning of what is

coriimonly regarded as geological histury. But whatever

extends our knowledge of the former conditions of our

globe may be legitimately claimed as part of the domain of

geology. If this branch of inquiry therefore is to continue

worthy of its name as the science of the earth, it must take

cognizance of these'recent contributions from other sciences.

It must no longer be content to begin its annals with the

records of the oldest rocks, but must endeavour to grope

its way through t)ie ages which preceded the formation of

any rocks. Thanks to the results achieved with the tele-

;scope, the spectroscope,- and the chemical laboratory, the

utL'vy of these earliest ages of our earth is every year

becoming more definite and intelligible.

Relations op the Earth in the Solar System.

Before entering upon the study of the structure and
history of the earth, we may with advantage consider the

general relations of our planet to the solar system, especially

in view of its origin and history. It is now regarded as in

die highest degree probable that all the members of that

system liave had a common origin. The investigations of

recent years have revived and given a new form and
meaning to the well-known nebular hypothesis, in which

Laplace sketched the progress of the system from the

state of an original nebula to its existing condition of a

central incandescent sun with surrounding cool planetary

bodies. He supposed that the nebula, originally diffused

at least as far as the furthest member of the system, began

to condense towards the centre, and that in so doing it threw

off or left behind successive rings w^iich on disruption and

further condensation assumed the form of planets, some-

times with a further formation of rings, which in the case

of Saturn remain, though in other planets they have broken

up and united into sntellites.

According to this view we should expect that the matter

composing ths various members of the solar Bystem -should

be everywhere nearly the some. The fact of condensation

round centres, however, indicates at least differences of

density throughout the nebula. Mr Lockyer has, indeed,

suggested that the materials composing the nebula arranged

themselves according to their respective densities, the

lightest occupying the exterior and the heaviest the interior

of the mass. And if we compare the densities of the

various planets, they certainly seem to support this sugges-

tion. These densities are shown in the following table, that

of the earth being taken as the unit :

—

Density of tho Sun 0-25

„ Mercury 1'12

„ Venu3 1-03

„ Earth 1-00

„ Mars 0-70

„ Jupiter 0-24

„ Saturn O'lS

,, Uranus 0*17

„ Keptune 0*16

There is not indeed a strict progression in the diminu-

tion of density, but the fact remains that, while the planeta

near the sun are about twice as heavy as they would be if

they consisted of such a substance as granite, towards the

outer limits of the system they are composed of matter as

light as cork. Again, in some cases, a similar relation has

been observed between the densities of the satellites and

their primaries. The moon, for example, has a density little

more than half that of the earth. The first satellite of

Jupiter is less dense, though the other three are found to

be more dense than the planet. Further, in the condition

of the earth itself, a very light gaseous atmosphere forms

the outer portion, beneath which lies a heavier layer of

water, while within these two envelopes the materials form-

ing the solid substance of the planet are so arranged that

the outer layer or crust has only about half the density

of the whole globe. Mr Lockyer finds in the sun itself

evidence of the same tendency towards a stratified arrange-

ment in accordance with relative densities, as will be im-

mediately further alluded to.

There seems therefore to be much probability in the

hypothesis that, in the gradual condensation of the original

nebula, each successive mass left behind represented the

density of its parent layer, and consisted of progressively

heavier matter. The remoter planets, with -their low

density and vast absorbing atmospheres, rnay be supposed

to consist of metalloids like the outer parts of the sun'a

atmosphere, while the interior planets are no doubt mainly

metallic. The rupture of each planetary ring would, it is

conceived, raise the temperature of the resultant nebulous

planet to such a height as to allow the vapours to rearrange

themselves by degrees in successive layers, or rather shells,

according to density. And when the planet gave off a

satellite, that body would, it might be expected, have the

composition and density of the outer kyers of its primary.^

For many years the only evidence available as to the

actual composition of other heavenly bodies than our own
earth was furnished by the aerolites, meteorites, or falling

stars, which from time to time have entered our atmo-

sphere from planetary space, and have descended upon the

surface of the globe. Subjected to chemical analysis these

foreign bodies show.considerablo diversities of composition
;

but in no case have they yet yielded a trace of any element

not already recognized among terrestrial materials. Up-
wards of twenty of our elements have been detected in

aerolites, sometimes in the free state, sometimes combined

with each other. Jlore than half of them are metals, in-

cluding iron, nickel, manganese, calcium, sodium, and cot '

^ Mr Lotkycr communicated somo of his views to Profi^sor Prest-

wieh, who gave them in his interesting Ittaufjurat Lecture at Oxfoixt, in

1875, lie has further stated tlieni in Ilis Manchester Lectures. H'Aj

Ihc £.irlA'a Clunistry is as it is.
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sinm. There occur also carbon, silicon, pliospliorus, sulphur,

oxygen, nitrogen, and hydrogen. In some of their com-

binations these elements, as found in the meteoric stones,

differ from their mode of occurrence in the accessible parts

of the earth. Iron, for example, occurs as native metal,

alloyed with a variable proportion (G to 10 per cent.) of

metallic nickel. But in other respects they closely resemble

some of the familiar materials of the earth's rocky crust.

Thus we have such minerals as pyrite, apatite, olivine,

augite, hornblende, and labradorite. No more reliable

proof could be desired that some at least of the other

members of the solar system are formed of the same
materials as compose the earth.

But in recent years a far more precise and generally

applicable method of research into the composition of the

heavenly bodies has been found in the spectroscope. By
means of this instrument, the light emitted from self-

luminous bodies can be analysed in such a way as to show
what elements are present in their intensely hot luminous
vapour. When the light of a burning metal is examined
with a properly-arranged prism, it is seen to give a dark
band or spectrum which is traversed by certain vertical

bright lines. This is termed a radiation-spectrum. Each
element appears to have its own characteristic arrange-

ment of lines, which retain the 'same relative position,

intensity, and colours. Moreover, gases and the vapours

of solid bodies are found to intercept those rays of light

which they themselves emit. The spectrum of burning
sodium, for example, shows two bright yellow lines. If

therefore white Hght from some other source passes through

the vapour of sodium, these two bright lines become dark
lines, that portion of the light being exactly cut off which
would have been given out by the sodium itself. This is

called an absorption-spectrum.

By this method of examination it has been ascertained

that many of the elements of which our earth is composed
exist in the state of incandescent vapour in the atmosphere
of the sun. Among these are some of our most familiar

metf.ls—iron, zinc, copper, nickel, with sodium, magnesium,
barium, calcium, and vast quantities of free hydrogen.

Moreover, as Mr Lockyer has pointed out, these elements

appear to succeed each other in relation to their respective

densities. Thus the coronal atmosphere which, as seen in

total eclipses, extends to so prodigious a distance beyond
the orb of the sun, consists mainly of sub-incandescent

hydrogen and another element which may be new. Beneath
this external \"aporou3 envelope lies the chromosphere
where the vapours of incandescent hydrogen, calcium, and
magnesium can be detected. Further inward the spot-zone

shows the presence of sodium, titanium, &c.; while still

lower, a layer (the reversing layer) of intensely hot vapours,

lying probably nexr- to the inner brilliant photosphere gives

spectroscopic evidence of the existence of incandescent iron,

manganese, cobalt, nickel, copper, and other well-known
terrestrial metals.'

The spectrosope has likewise been successfully applied
by Mr Hoggins and others to the observation of the fixed
Btars and nebuls, with the result of establishing a similarity

of elements between cur own system and other bodies in

sidereal space. In the radiation spectra of nebulae Mr
Huggins finds the hydrogen lines very prominent; and he
conceives that they may be glowing masses of that element
Sir William Thomson and Professor Tait have suggested,
on the other hand, that they are more probably clouds of
stones in rapid motion, perhaps in an atmosphere of
hydrogen. Among the fixed stars absorption spectra have

• On the constitution of the snn see Roscoe's Spectrum Artatysis;
Lockyer's Solar Physics, 1873; and memoirs m Proc. of Roy. Soc,
by B. Stewart, Loewy, and De la Eiie.

been recognized, 'pointing to a structure resembling that of

our sun, viz., a solid or liquid incandescent nucleus, sur-

rounded with an atmosphere of glowing vapour.^ Accord-
ing to Mr Lockyer, those stars or nebulae which hare the
highest temperature have the simplest spectra, and in pro-

portion as they cool their materials become more and mora
ditferentiated into what we call elements. He remarks that

the most brilliant or hottest stars show in their spectra only
the lines of gases, as hydrogen. Cooler stars, like our sun,

give indications of the presence, in addition, of the more
stable metals—magnesium, sodium, calcium, iron. A still

lower temperature he regards as marked by the appearance
of the other metals, metalloids, and compounds, so that the
older a star or planet is the more will it lose free hydrogen,
till, when it comes to the condition of our earth, all its free

hj'drogen will have disappeared.^ According to this view
the atoms of all the elements existed originally in the nebula
dissociated from each other by reason of the intense heat.

As the nebula gravitated towards its nucleus and cooled, the
atoms came together, and the elements appeared in a certain

order, beginning with hydrogen, and passing on through the

metals and metalloids into compounds such as we find on
our globe. The sun would thus be a star considerably
advanced in the process of differentiation or association of

its atoms. It contains, so far as we knaw, no metalloids

or compounds, while stars like Sirius show the presence

only of hydrogen, with but a feeble proportion of metallic

vapours; and on the other hand, the red stars indicate by
their spectra that their metallic vapours have entered into

combination, whence it is inferred that their temperature
is lower than that of our sun.

Further confirmation of these views as to the order of

planetary evolution is furnished by the form and structure

of the earth. Reference has already been made to the fact

that the outer crust of our planet possesses only about half

the density of the whole mass. It consists largely of

metalloids—oxygen, silicon, carbon, sulphur, chlorine. On
the other hand, lavas and mineral veins, which are believed

to have been supplied from some considerable depth, con-

tain abundance of metallic ingredients.

The form of the globe likewise points to a former
fluid condition. As the result of computations from ten

measiu'ed arcs of the meridian made by difTerent observers

between tlie latitudes of Sweden and the Cape of Good
Hope, Bessel obtained the following data for the dimecsiona
of the earth :—

Equatorial diameter 41,847,192 feet, or 7925-604 miles.

Polar diameter 41,707,314 „ 7899-114 „
Amount of polar flattening, 139,763 „ 26-471',,

The equatorial circumference is thus a little less than
2-5,000, mileSj and the difference between the polar and
equatorial diameters (nearly 26i miles) amounts to about

^j^th of the equatorial diameter.* More recentlj', however,

it has been shown that the oblate spheroid indicated by
these measurements is not a symmetrical body, the equa-

torial circumference being an eUipse instead of a circle.

The diameter of which the vertices touch the surface of the

globe in longitudes 14° 23' E. and 194° 23' E. of Greenwich

is nearly two miles longer than that at right angles to it.^

In obedience to the influence of rotation on its axis, our

planet -frould tend to assume exactly such a flattening at

the poles as it has been proved to possess. This was dis-

("overed and demonstrated by Newton, and the amount of

1

* Hnggins, Proc. Any. o«;., 1863-66, anj Ilrit. Assoc. Lecture

(Nottingham, 1866) ; Hnggins and Milit-r, Phil. Zfans., 1864.

^ Lockyer, Compies Rendus, Dec. 1873.
* Herschei, Astronomy, p. 139.
'' A. R. Clarke, Mem. Roy. Astron. Soc, x.xix.; Herschei, Astron.;

p. 691. See also a more recent paper hy Colonel Clarke, Phil. Hn'j.,

Angust 1873.
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the ellipfloity wa't actually calculated by him, long befoi-o

any measurement had confirmed such a conclusion.

The tendency of modern research is thus to give proba-

bility to the conception that not only in our own solar

system, but throughout the regions of space, there has been

a common plan of evolution, and that the matter diffused

througli space in stars, nebulaj, and systems is subst?A;tially

the same as that with which we are familiar. Hence the

study of the structure and probable history of the sun and

the other heavenly bodies comes to possess an evident

geological interest, seeing that it may yet enable us to carry

back the story of our planet far beyond the domain of

ordinary geological evidence, and upon data not less reliable

than those furnished by the rocks of the earth's crust.

II. The Movements of the Earth in theie Geological

Eel-wions.

We are here concerned bnly with those aspects of the

earth's motions which materially influence the progress of

geological phenomena.

1. notation.—In obedieucs to the impulse ccmmnnicated

to it at its original separation, the earth rotates on its axis.

This movement is completed in about 24 hours, and to it

is due the successio:; of day and night. So far as observa-

ti m has yet gone, this movement is uniform, though recent

calculations of the influence of the tides in retarding rota-

tion tend to .show that a very slow diminution of the

angular velocity is in progress. This velocity varies

relatively in different places, according to their position

on the surface of the planet. At each pole tliere can

be no velocity, but from these two points towards the

equator there is a continually increasing rapidity of

motion, till at the equator it is equal to a rate of 507

yards in a second.

To the rotation of the earth are due certain remarkable

influences upon currents of air, which circulato either

towards the equator or towards the poles. Currents

which move frora polar latitudes travel from parts of the

earth's surface where the velocity of rotation is small to

others where it is great. Hence they lag behind, and

their course is bent more and more westward. An air

current quitting the north polar or north temperate regions

as a north wind is deflc'ctcd out of its course and beccnes

a north-east wiiid. On tlie opposite sido of the globe a

similar current setting out straight for the equator is changed

into a south-east w'ud. This is the rer.«:on why the well-

known trade-winds ha"e their characteristic westward de-

flexion. On the other hand, a current setting out northwards

or southwards from the equator passes into regions having

a less velocity of rotation than j-^. possesses itself, and hence

it travels on in advance and is gradually deflected eastward.

The aerial currents blowing steadily across the surface of

the ocean produce currents in its waters which have a

westward tendency communicated to them indirectly from

the effect of rotation. A certain deflexion is said to be

experienced by such rivers as flow in a meridional direction,

like the Volga. Those v/hich flow polewards are asserted

to press upon their eastern rather than their western banks,

while those which run in the opposite direction are stated

to bo thrown more against the western than the eastern.

The reality of this action may be doubted.

2. Revolution.—Besides turning on its axis the globe

performs a movement round the sun, termed revolution.

This movement is accomplished in rather more than 365

days. It determines for us the length of our year, which is,

in fact, merely the time required for one complete revolu-

tion. The path or orbit followed by the earth round the

S'.in is not n perfect circle but an ellipse, with the sun in

one of the foci, the incau distance of the earth from the sun

being 92,400,000 mi!''.^ By slow secular variations the

form cf the orbit alternately approaches and recedes frois-

that of a circle. At the nearest pc^sible approach between
the two bodies, owing to change in the ellipticity of the

orbit, the earth is 14,368,200 miles nearer the sun than

w!i(:n at its greatest possible distance. These maxima and
minima of distance occur at vast intervals of time. The
last considerable eccentricity took place about 200,000 year;

ago, and the previous one more than half a million of years

earlier. Since the amount of heat received by the earth

from the sun is inversely as the square of the distance,

eccentricity must have had in past time much effect upon

the climate of the earth, as will be pointed out further on

(section 7, p. 218).

3. ri'ecession o/the Eqidnoxcs.—If the asis of the earth

were perpendicular to the plane of its orbit, therfi would be

equal day and night all the year round. But it is really

'nclined to that plane at an angle of 23J°. Hcuce ou:

hemisphere is alternately presented to and turned away

from the sun, and in this way brings us the familiar alter-

nation of the seasons^the long days of summer and the

short days of winter. Again, were the earth a perfect

sphere of uniform density throughout, the position of its

axis of rotation would not change. But owing to the pro-

tuberance along the equatorial regions, the attraction cliielly

of the sun and moon tends to pull the axis aside, or to

make it describe a conical movement like that of the axis

of a top round the vertical. Hence each pole points succes-

sively to different stars. This movement, called the preces-

sion of the equinoxes, in combination with other planetary

movements, completes its cycle In 2i,000 years. At

present the winter in our northern hemisphere coincides

with the earth's approach to the sun, or pei-ihelioH. In

10,500 years hence it will take place when the earth is at

the farthest part of its orbit from the sun, or in aphelioii.

This movement acquires great importance when considered

in connexion with the secular variations in the eccentricity

of the orbit (see section 7).

4. Change in the OUiqtiity of ilto Ecliptic.—The angle at

which the axis of the earth is inclined to the plane of its

orbit does not remain strictly constant. It oscillates through

long periods of time to the extent of about a degree and a

half, or perhaps a little more, on either side of the mean.

According to Dr Croll,' this oscillation must have consider-

ably affected former conditions of climate on the earth,

since, when the obliquity is at its maximum, the polar

regions receive about eight and a half days more of heat

than they do at present—that is, about as miich heat as

lat. 76" enjoys at this day. This movement must have

augmented the geological effects of precession, to which

reference his just been made, and which are described in

section 7.

5. Stahililrj of the Earth's Axis.—That the axis of the

earth's rotation has successively shifted, and consequently

that the poles have wandered to diffsrent points on the

surface of the globe,' has been maintained by geologists as

the only possible explanation of certain remarkable condi-

tions of climate, which can be prcved to have formerly

obtained within the Arctic Circle. Even as far north as

lat. Sr 45' abundant remains of a vegetation indicative of

a warm climate, and including a bed of coal 25 to 30 feet

thick, have been found in. situ. It is contended that where

these plants lived the ground could not have been per-

manently frozen or covered for most of the year with \,h)rk

,snow. In explanation of the difliculty, it has been sug-

gested that the north polo did not occupy its present posi-

tion, and that the locality where the plants occur lay io

more -sou tkoily latitudes. Without at present entering od

* CroU, 3'raiu: Gmi. ikic. tfia^;/j«--, ii. li?v
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tha discussion of the question whether the geological evi-

dence requires necessarily bo importact a geographical

change, let na cousider how far a shifting of the asis of

rotation has been a possible cf asQ of changa during that

section of geological time for which there are recoids among
the stratified rocks.

From the time of Laplace* astronomers have strenuously

denied the possibility of any sensible change in the position

of the axis of rotation. It has beon urged that, since the

planet acquired its present oblate spheroidal form, nothing

but an utterly iucredible smouut of defoi'mation could

overcome the greater centrifugal force of the equatorial

protuberance. It is certain, however, that the axis of rota-

tion does not strictly coiiacide vrith the piiucipal axis of

inertia. Though the angular difference between them must
always have bean small, we can, without having recourse

to any estrK-mundane influence, recognize t\7o causes

which, whether or not they may suiSce to produce any

change in the position of the main axis of inertia, un-

doubtedly tend to do so. In the f.r^ii place a widespread

upheaval or depression of certain portions of the surface to

a considerable vertical amount might shift that axis. In

the second place an analogous result might »rise from the

denudation of continental masses of land and the consequent

filling up of sea^basins. Sir William Thomson freely con-

cedes the physical possibility of such changes. " We may
not merely admit," ho says, " but assert as highly probable,

that the axis of maximum inertia and axis of rotation,

always very near one another, may have been in ancient

times very far from their present geographical position, and
may have gradually shifted through 10, 20, 30, 40, or more
degrees, without at any time any perceptible sudden dis-

turbance of either land or water."^ But though, in the

earlier ages of the planet's history, stupendous deformations

may Lave oceurreti, and the axis of rotation may have often

shifted, it is only the alterations which can possibly have

occuiTed during the accumulation of the stratified rocks

that need to be taken into account in connexion with

former changes of climate. If it can be shown therefore

that the geographical revolutions necessary to shift the axis

are incredibly stupendous in amount, improbable in their

distribution, and completely at variance with geological

evidence, we may reasonably withhold cur belief from this

alleged cause of the changes of climate during geological

history.

It has been estimated by Sir William Thomson " that

an elevation of 600 feet, over a tract of the earth's surface

1000 miles square and 10 miles in thickness, would only

alter the position of the principal axis by one-third of a

second, or 34 feet."^ Mr George Darwin has shown that

on the supposition of the earth's complete rigidity no
redistribution of matter in new continents could ever shift

the pole from its primitive position more than 3°, but that,

if its degree of rigidity is consistent with' a periodical re-

adjustment to a new form of equilibrium, the pole may
have waudered some 10'° cr 15^ from its primitive position,

or have made a smaller excursion and returned to near its

old place. In order, however, that these maximum effects

should be produced, it would ba necessary that each elevated

area should have an area of depression corresponding in size

and diametrically opposite to it, that they should lie on the

same complete meridian,, and that they should both be
situated in lat. 45°. With tU those coincident favourable

circumstances, an effective elevation of ^^ of the earth's

surface to the extent of 10,000 feet would shift the poie
11|^'; a similar elevation of -^ would move it 1° 46 J' ; of

^ Mecanique Celeste, tonie v. p. 14,
^ Brit. Assoc. Rep. (1876), Sections, p. 11.
' Trans. Oeol. Soc. Glasgow, n.

^, 3° 17'; and of J,
8° 4i'. Mr Darwin admits these to

be superior limits to what is possible, and that, on the sup-
position of intumescence or contraction under the regions

in question, the deflexion of the pole might be reduced tc

a quite insignificant amount. *•

Under' the most favourable conditions, therefore, th<

possible amount of deviation of the pole from its first posi.

tic a v/ould appear to have been too small to have seriously

infiuenced the climates of the globe within geological

hiiiicry. If we grant that these changes were cumulative,

and that the superior limit of deflexion was reached only

after a long series of concurrent elevations and depres-

sions, we must suppose that no movements took place

elsev/here to counteract the effect of those about lat. 45°

in the two hemispheres. But this is hardly credible. A
glance at a geographical globe suffices to show how large a

mass of land exists now both to the north^nd south of that

latitude, especially in the northern hemisphere, and that

the deepest parts of the ocean are not antipodal to the

greatest heights of the land. These features of the earth's

surface are of old standing. There seems, indeed, to be no
geological evidence in favour of any such geographical

changes as could have produced even the comparatively

small displacement of the axis considered possible by Ml
Darwin.

In an ingenious suggestion Dr John Evans contended

that, even without any sensible change in the position o(

the axis of rotation of the nucleus of the globe, there might

be very considerable changes of latitude due to disturbance

of the equilibrium of the shell by the upheaval or removal

of masses of land between the equator and the poles, and

to the consequent sliding of the shell over the nucleus until

the equilibrium was restored. This hypothesis starts on thf

assumption of a thin crust enclosing a liquid or viscous

interior—an assumption which, as will be shown in subse-

quent pages, is negatived by considerations in physics. The
Rev. O. Fisher has suggested that the almost universal traces

of present or former volcanic action, the evidence from the

compressed strata in mountain regions that the crust of the

earth mxist have a capacity for slipping towards certain

lines, the great amount of horizontal compression of strata

which can be proved to have been accomplished, and the

secular changes of climate— notably the former warm
climate near the north pole—luinLsh grounds for in-

quiry " whether a fluid substratum over a rigid nucleus

would not be compatible with mechanical considerations,

and whether, under those circumstances, changes in lati.

tude would not result from unequal thickening of the

crust."*

6. Changes of the Earth's Centre of Gravity.—Though m
known geological operation seems to have been capableof pro

ducing an effective change in the position of the axis of rota

tion of the earth, there may have been variations in the posi

tion of ita centre of gravity. An^ change of that kind must

affect the ocean, which of course adjusts itself in relation tc

the earth's centre of gravity. The enormous accumulation ol

ice at one pole dnring the maximum of eccentricity will dis-

place the centre of gravity, and, as the result of this change

will raise the level of the ocean in the glacial hemisphere,*

Dr Croll has estimated that, if the present mass of ice in the

southern hemisphere is taken at ICOO feet thick extending

down to lat. 60°, the transference of this mass to the northern

hemisphere would raise the level of the sea 80 feet at the

north polo. Other methods of calculation give different

results. Mr Heath puts the rise at 1 28 feet ; Archdeacon

Pratt makes it more : while the Eev. O. Fisher gives it at

^ Phil. Trans., November 1876.

' Gml, Mag., 1878, p. 552.

' Adhemar, Rci'olutiuns de la, Mer, ISlO.

X. — 2S
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409 feet.^ More recently, in returning to this question,

Dr Croll remarlcs " that the removal of two miles of Ice

from the Antarctic continent [and at present the mass of ice

there is probably thicker than that] would displace the

centre of gravity 190 feet, and the formation of a mass of

ice equal to the one-half of this, on the Arctic regions, would
carry the centre of gravity 95 feet farther, giving in all a

total displacement of 235 feet, thus producing a rise of level

at the north pole of 285 feet, and in the latitude of

Edinburgh of 234 feet." A very considerable additional

displacement would arise from the increment of water to

the mass of the ocean by tlie melting of the ice. Supposing
half of the two miles of Antarctic ice to be replaced by an
ice-cap of similar extent and one mile thick in the northern

hemisphere, the other half being melted into water and
increasing the mass of the ocean, Dr Croii estimates that

from this source'an extra 200 feet of rise would take place

in the general ooean level, so that there would be a rise of

485 feet at the north pole, and 434 feet in the latitude of

Edinburgh.^ There must thus have been an alternate sub-

mergence and emergence of the low polar lands due to

the alternate shifting of the centre of gravity.

7. Influence of the Earth's Movements upon Climate.—
Although the treatment of this subject involves a reference

to questions which must be discussed in their proper place

in subsequent parts of tliis article, it will be most appropri-

ately inserted here as a distinct and most important branch

of the astronomical relations of geology. In later pages it

will be shown that the climate of the earth has undergone
many great vicissitudes during geological history,—fur

example, that a warm and genial temperature has once

prevailed in arctic latitudes, while at another time snow
and ice extended far down into the heart of Europe. Of
this latter change, which took place within a comparatively

recent geological period, the traces still remain remarkably

fresh, and have excited great interest and discussion. It

is known as the Glacial Period or Ice Age. But we now
know that other similar periods of great cold probably

preceded it at widely separated intervals.

Various theories have been proposed in explanation of

such striking variations in climate. Some of these have

appealed to a change in the position of the earth's axis

relatively to tbe mass of the planet (p. 216). Others have

been based on the notion that the earth may have passed

through hot and cold regions of space. Others, again, have

called in the effects of terrestrial changes, such as the dis-

tribution of land and sea, on the assumption that elevation

of land about the poles must cool the temperature of the

globe, while elevation round the equator would raise it.

But as the changes of temperature have affected vast areas

of the earth's surface, while there is a total absence of

all proof of any such enormous vicissitudes in physical

geography as would be required, and since there is accumu-

lating proof in favour of periodic alternations of climate,

there is a growing conviction that no more local changes

could have sufficed, but that secular variations in climate

must bo assigned to some general and probably recurring

cause.'

By degrees geologists accustomed themselves to the belief

that the cold of the glacial period was not due to mere

terrestrial changes, but was to be explained somehow as the

result of cosmical causes. Among the various suggestions,

one deserves careful consideration—change in the eccen-

• CroU, in JJeader for 2d Sept. 1865, and Pliil. Mar/., April 1866;
Heath, iVul May., Apn\ 1869; Prott, PMl. Mag., March 1806;
Fisher, lieatler, 10th February 1866.

'Croll, Ocol. Mag., new serlei, i. n874), p. 317; Climate and
Time, chaj>^. x.xiii. and xxiv.

^ la Lycll'e Principles of Qcology the dtctiiuo of the inlluciicc of

geograplilcal rhaiiges is maiutaiflcj.

tricity of the earth's orbit. Sir John Herschel^ pointed out
many years ago that the direct efi'ect of a high condition

of eccentricity is to produce an unusually cold W'inter

followed by a correspondingly hot summer on the hemi-
sphere whose winter occurs in aplielion, while an equable
condition of climate will at the same lime prevail on the

opposite hemisphere. But both liemispheres must receive

precisely the same amount of solar heat, because the
deficiency of heat resulting from the sim's greater distance

during one part of the year is exactly compensated by the

greater length of that season. Sir John Herschel even
considered that the dirtct effects of eccentricity must thus

bo nearly neutralized.^ As a like verdict was afterwards

given by Arago, Humboldt, aiid others, geologists were
satisfied that no important change of climate could be attri-

1 ited to change of eccentricity.

It is to the luminous memoirs of Dr James Croll that

geology is indebied for the first fruitful suggestion in this

matter, and for the subsequent elaborate development pf

the whole subject of the physical causes on which clinvato

depends. He has been so good as to draw up for this

article the following summary of his views (taken chiefly

from his paper in the Fhil. 2Iag. for February 1870). The
reader will find the subject fully worked out in Dr Croll'a

work, Climate and Time, 1875.

''Assuming the mean distance of the sun to be 92,400,000 miles,

then wlieu tlie eccentricity is at ita superior limit, '07775, the distance

of the sun from the earth, when the latter is in the aphelion of its

orbit, is no less than 99,584,100 miles, and when in tne perihelion

it is only 86,'215,900 miles. The eartL is, therefore, 14,308,200
miles farther from the sun in the former than in the latter positioii.

The direct heat of the sun being inversely as the sijuare of the dis-

tance, it follows that the amount of heat received by the earth iu

these two positions will be as 19 to 26. The present eccentricity

being '0168, the earth's distance during our northern winter is

90,847,080 miles. iSupposo now that, from the precession of the

equinoxes, winter in our northoru hemisphere should happen wlien

the earth is in the aplielion of its orbit, at the time that the orbit

is at its greatest eccentricity ; the earth, 'would then be 8,736,420

miles farther from the sun in winter than it is at present. The
direct heat of the sun would therefore, during winter, he one-fiflh

less and during summer one- fifth greater than now. This enormous
ditfurenco would necessarily aftect the climate to a very great extent.

Were the winters under these circumstances to occur when the earth

was iu the pjerihelion of its orbit, the earth would then bo

14,368,200 miles nearer the sun in winterthan in summer. In this

case the ditTerence between winter and summer in our latitudes

would be almost annihilated. Kut as the winters in the one hemi-

sphere correspond with the summers in the other, it follows that

while the one hemisphere would bo enduring the greatest extremes

of summer heat and winter cold, the other would be enjoring per-

petual summer.
" It is quite true that whatever may bo the eccentricity of the earth's

orbit, the two hemispheres must receive equal quantities of heat per

annum ; lor proximity to the sun is exactly compensated by the

effect of swifter motion. The total amount of heat received from

the snn between the two equinoxes is therefore the same iu both

halves of the year, whatever the eccentricity of the earth's orbit may
be. For example, whatever exB'a heat the southern hemisphere may
at present receive per day from the sun during its summer months,

owing to greater proximity to the sun, is exactly compensated by a

corresponding loss arising from the shortness of the season ; and, on

the other hand, whatever deficiency of heat we in the northern

hemisphere may at present have per day during our summer half-

year, in consequence of the earth's distance from the sun, is also

exactly compensated by a corresponding length of season.

"It is well known, however, that those simple changes in the sun's

sum.mer and winter tlistances would not alone produce a glacial epoch,

and that physicists, confining their attention to the purely astro-

nomical effects, wore jierfectly correct in affirming that no increase

of eccentricity of the earth's orbit could account for that epoch. But

tho important fact was overlooked that, although the glacial epoch

could not result directly from an increase of eccentricity, it might

nevertheless do so indirectly from physical agents that were brought

into operation as a result of an increase of eccentricity. The follow-

ing is an outline of what these physical agents wero, how they were

biought into ojwration, and tno way in which thuy may have led

to the glacial ej)ocli.

~*
Trans. Oeol. .Soc, vol. iii. p. 293 (2d series).

" CaJbmd Cyclujjwdia, sue. 310; Outlines of Aitroiwrnj/, sec. 368.
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"With tlie eccentricity at its superior limit and the winter occur-

ring ia the aphrilion, the oarth would, as we have seen, he 8,736,420

milea farther from the boh during that season than at present. The
reduction in the amount of heat received from the sun, owing to his

increased distance, would lower the midwinter temperature to an

enormoos extent. In i^mperat^ regions the greater portion of the

moishxre of the air ia at present precipitated in the form of rain, and

the very small portion wnich falls as snow disappears in the course

of a few weeks tit most. But in the circumBtanees under coaEider-

ation, the mean winter temperature would be lowered so much btlow

the freezing-paint that what new ffiJb as rain during that season

would then fall as snow. This is not all ; the winters would then

not only be colder than now, but they would also be much longer.

At present the winters are nearly eight days shorter than the

summers ; but with the eccentricity at its superior limit and the

winter solstice in aphelion, the length of the winters would exceed

that of the summers by no fewer than thirty-six days. The lower-

ing of the temperature and the lengthening of the winter would both
tend to the same effect, viz. , to increase the amount of snow accumu-
lated during the winter ; for, other things being equal, the larger the

snow-accumulating period the greater the accumulation. It may
be remarked, however, that the absolute quantity of heat received

during winter is not affected by the decrease in the sun's beat, * for the

additional length of the season compensates for this decrease. As
regards the absolute amount of heat received, increase of the sun's

distance and lengthening of the winter are compensatory, but not so

in regard to the amount of snow accumulated. The consequence of

this state of things would be that, at the commencement of the short

summer, the ground would be covered with the winter's accumu-
lation of snow. Again, the presence of so much snow would lower
the summer temperature, and prevent to a great extent the melting
of the snow,

*'There are three separate ways whereby accumulated masses of

snow and ice tend to lower the summer temperature, viz. :

—

"Ji'irst, By means of direct radiation. No matter what the
intensity of the sun's rays may be, the temperature of snow and ice

can never rise above 32°. Hence the presence of anow and ice tends
by direct radiation to lower the temperature of all surrounding bodies

to 32°. In Greenland, a country covered with snow and ice, the
pitch has been seen to melt on the side of a ship exposed to the
dii-ect rays of the sun, while at the same time the surrounding air

was far below the freezing-point; a themiometer exposed to the
direct riidiation of the sun has been observed to stand above 100°,

while the air surrounding the instrument was actually 12° below the
freezing-point. A similar experience has been recorded by travellers

on the snow-fields of the Alps. These results, surprising as they no
doubt appear, arc what we ought to expect under the circumstances.
Perfectly dry air seems to be nearly incapable of absorbing radiant
heat The entire radiation passes through it almost without any
sensible absorption. Consequently the pitch on the side of the ship
may be melted or the bulb of the thermometer raised to a high
temperature by the direct rays of the sun, while the surrounding
air remains intensely cold. The air is cooled by contact with the
snow-covered ground, but is not heated by the radiation from the
sun.

"When the air is charged with aqueous vapour, a similar cooling
effect also takes place, but in a slightly different way. Air charged
with aqueous vapour is a good absorber of radiant heat, but it can
only absorb those rays which agree with it in period. It so happens
that rays from snow and ice are, of all others, those which it absorbs
best. The humid air will absorb the total radiation from the snow
and ice, but it will allow the greater part of, if not nearly all, the
sun*s rays to pass unabsorbed. But during the day, when the sun
is shining, the radiation from the snow and ice to the air is

negative ; that is, the snow and ice cool the air by radiation. The
result is, the air is cooled by radiation from the snow and ice (or
rather, we should say, to the snow and ice) more rapidly than it is

heated by the sun; and, as a consequence, in a country like Graen-
land, covered with an icy mantle, tlie temperature of the air, even
during summer, seldom rises above the freezing-point Snow is a
good reflector, but as simple reflection does not change the character
of the rays they would .not be absorbed by the air. But would pass
into stellar space. Were it not for the ice, the summers of North
Greenland, owing to the continuance of the sun above the horizon,
would be as warm as those of England ; but, instead of this, the
Greenland summers are colder than our winters. Cover India with
an ice sheet, and its summers would be colder than those cf
England,

' SecoTid, Another cause of the cooling effect is that the rays which
fall on snow and ice are to a great extent reflected back into space.
But those that are not reflected, but absorbed, do not raise the tem-
perature, for they disappear in the mechanical work of melting the
ICO. -For whatsoever may be the intensity of the sun's heat the

' When the ficcenti-icity te at its superior limit, the absolute quantity of
*xat received by tho earth during the year is. however, about one three-
-iindredili part greater than at present. But thl3 dees r.ot affect the question at

surface" of the grouad will be kept at 32® so long as the snow*and
ice remain unmeUed.

** Third, Snow and ice lower the tcmperatnre by chilling the air

and condensing rho vapour into thick fcgs. The great strcLgth of
the sun's rays during summer, due to his nearness at that season,
would, in the first place, tend to prodi*.^: an increased amount of
evaporation. But tne presence of snow-clad, mountains and an icv
sea would chill the atmosphere and condense the vapour into thicfc

fogs. The thick fo^ and cloudy sky would effectually prevent the
sun's rays from reaching the earth, and the snow, in consequence,
would remain unmelted during the entire summer. In fact, we have
this very condition of things exemplified in some of the islands of
the Southern Ocean at the present cay. Sandwich Land, which is

in the same parallel of latitude as the north of Scotland, is covered
with ice and snow the entire summer; and in the island of South
Georgia, which is in the same parallel as the centre of England, the
perpetual snow descends to the very sea-beach. Captain Sir James
Ross found the perpetual snow at the sea-lsvel at Admiralty Inlet,

South Shetland, in lat. 6i°; and while near this place the thermo-
meter in the very middle of summer fell at night to 23° F. The re-

duction of the sun's heat and lengthening of the \s'inter, which
would take place when the eccentricity is near to its superior limit

and the winter in aphelion, would in this coimtry produce a state of

things perhaps as bad as, if not. worse than, that which at present

exists in South Georgia and South Shetland.

"The cause which above all others must tend to produce great

changes of climate, is the deflexion of great ocean currents, A high
condition of eccentricity tends, we have seen, to produce an accumu-
lation of snow and ice on the hemisphere whose winters occur in

aphelion. The accumulation of snow in turn tends to lower the
summer temperature, cut off the sun's rays, and retard the melting
of the snow. In short, it tends to produce on that hemisphere a
state of glaciation. Exactly opposite effects take place on the other

hemisphere, which has its \vinter in perihelion. There the short-

ness of the winters, combined with tne high temperature arisina

from the nearness of the sun, tends to prevent the accumulation ol

snow. The general result is that the one hem^isphere is cooled and
the other heated. This state of things now brings into play the
agencies which lead to the deflexion of the Gulf-stream and other
great ocean currents.

"Owing to the great riiSerence between the temperatm-e of the

equator and the poles, there is a constant flow of air from the poles

to the equator. It is to this that the trade-winds owe their exist-

ence. Now, as the strength of these winds will, as a general rule,

depend upon the difference of temperature that may exist between
the equator and higher latitudes, it follows that the trades on the

cold hemisphere will be stronger than those on the warm. When
the polar and temperate regions of the one hemisphere are covered
to a large extent with snow and ice, the air, as we have just seen,

is kept almost at the freezing-point during both summer and winter.

The trades on that hemisphere will, of necessity, be exceedingly
powerful ; while on the other hemisphere, where there is compara-
tively little snow or ice, and the air is warm, the trades will

consequently be weak. Suppose now the northern hemisphere to

be the cold one. The north-east trade winds of this hemisphere will

far exceed in strength the south-east trade winds of the southern
hemisphere. The median Kne between the trades will consequently

lie to a very considerable distance to the south of the equator. We
have a good example of thLs at the present day. The difference ol

temperature between the two hemispheres at present is but trifling

to what it would be in the case under consideration
;
yet we find

that the south-east trades of the Atlantic blow with greater force

than the north-east trades, sometimes extending to 10" or 15°N. lat,,

whereas the north-east trades seldom blow south of the equator.

The effect of the northern trades blowing across the equator to a

great distance will be to impel the warm water of the tropics over

into the Southern Ocean. But this is not all ; not only would
the median line of the trades be shifted southwards, but the

great equatorial currents of the globe would also be shifted south-

wards.
*' Let us now consider how this would affect the Gulf-stream. The

South American continent is shaped somewhat in the form of a tri-

angle, with one of its angular corners, called Cape St Eoque, pointing

eastwards. The equatorial current of the Atlantic impinges against

this corner ; but as the greater portion of the cnn-ent lies a little to

the north of the comer, it flows westwards into the Gulf of Mexico
and forms the Gulf-stream. A considerable portion of the water,

however, strikes the land to the south of the cape, and is deflected

along the shore of Brazil into the Southern Ocean, forming what ia

known as the Brazilian current. Now, it is obvious that the shift-

ing of the equatorial current of the Atlantic only a few degrees to

the south of its present position—a thing which would certainly

take place under the conditions which we have been detailing

—

would turn the entire current into the Brazilian branch, and instead

of flowing chiefly into the Gulf of Mexico, as at present, it would all

flow into the Southern Ocean, and the Gulf-stream would con-

sequently be stopped. The stoppage of the Gulf-etreamj combined
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with all those causes which wo hare just bcon considering, would
place Europe under a glacial condition, while at the same tini'i the

teinperalure of the Southern Ocean would, in consequence of tlie

enormous quantity of warm water received, have its temperature

(already high from other causes) raised enormously. And what
holds tl*ue in regard to the currents of the Atlantic holds also true,

though perhaps not to the same extent, of the currents of the

Pacific.

" If the breadth of the Gulf-stream be taken at 50 milos, its depth

at 1000 feet, its mean velocity at 2 statute miles an hour, the

temperature of the water when it leaves the Gulf at 65°, and the

return current at 40° F.,^ then, as has been shown in Climate and
Tivi^, chapter ii. , the quantity of heat conveyed into the Atlantic

by this stream is equal to one-fourth of all the heat received

from the sun by that ocean from the Tropic of Cancer to the Arctic

Circle.- From principles discussed at considerable length in the

chapter referred to, it is shown that, but for the Gulf-stream and
other currents, London would have a mean annual temperature 40"

lower than at present.
'* But there is still another cause which ciust bo noticed :—a strong

undercurrent of &ir from the north implies an equally strong upper
current to the north. !Now if the effect of the undercurrent would
he to impel the warm v/ater at the equator to the south, the effect

of the upper current would be to carry the aqueous vapour formed
at the equator to the north ; the upper current, on reaching the
snow and ice of temperate regions, would deposit its moisture in the

form of snow; so that it is probable that, nowithstanding the great-

cold of the glacial epoch, the quantity of snow falling in the

northern region would be enormous. This would be particularly

the case durmg summer, when the earth would be in the perihelion

and the heat at the equator great. The equator would be the fur-

nace where evaporation would take place, and the snow dnd ice of

temperate regions would act as a condenser.

*' The foregoing considerations, aswelfas many others which might
ba stated, lead to the conclusion that, in order to raise the mean
temperature of the globe, thaler should be placed along the equator,

and not land, as was contended by Sir Charles Lyell and others.

For if land W: placed at the equator, the possibility of conveying the
sun's heat from the equatorial regions by means of ocean currents is

prevented.

"

Inier-Olaeial Periods.—Allusion has already been made
to the fact thrt there is accumulating evidence to show that

changes of climate have been recurrent, and that this

alteruation or periodicity goes far to prove them to be due
to soma general or cosmical cause. Dr CroU has in-

geniously shov?!! .that every long cold period in each
hemisphere must have been interrupted by several shorter

warm periods, and " when the one hemisphere," he says,
" is under glaciatiou, the other is enjoying a warm and
equable climate. But, owing to the precession of the
equino.xes, the condition of thi'^gs on the two hemispheres
must be reversed every 10,000 years oi- so. When the
solstice passes the aphelion, a contrary process commences

;

the snow and ice gradually begin to diminish on the
cold hemisphere and to make their appearance on the
other hemisphere. The glaciated hcmi.=!phere turns hy
degrees warmer, and tho warm hemisphgire colder, and
thia continues to go on for a period of ten or twelve
thousand years, until the winter solstice reaches the
perihelion. By this time the conditions of the two hemi-
spheres have been reversed ; the formerly glaciated hemi-
sphere has now become the warm one, and the warm
hemisphere the glaciated. The transference of the ice

from the one hemisphere to the other continues as long as
the eccentricity remains at a high value. It is probable
that, during the v^-.^rm inter-glacial periods, Greenland
and the Arctic regions would be comparatively free from
snow and ice, and enjoying i^ lemjjcrate and equable
climate."'

PART II.—GEOGNOSY

:

'Sir Wyvllle Thomson elates that in May 1873 the Vhallmgcr
e.vpBiU(ion found tlio Culf-stveaiii, at the point where it w,as crossed,
to be .about 60 miles iu width, 100 fathoms deep, and llowiag at the
rale of 3 knots per hour. This ni.ikes the volume of the stream one-
fifth greater than the abovit estimate.

- The qiiaiJtity of he.at conveyed by the Gulf-stream for dis-
trtbution is equal to 7",i79,650loO0,000,UO0,O00 foot-pounds per
day. T)i9 quantity received from tlie sun \ry the North Atlantic is

310,923,000,000,000,000,000 foot-pounds.

AN INVESTIGATION OF THE MATERIALS OF THE
earth's SUBSTANCE.

Before we enter upon any discussion of the geological

changes which our planet has undergone, it is needful first

of all to study the materials of v/hich the planet consists.

It is from the evidence furnished by the nature and arrange-

ment of these materials that geological history must be
compiled.

Viewed in a broad way then, the earth may be con-

sidered as consisting of (1) two envelopes,—an outer one
of gas completely surrounding the planet, and an inner one
of water covering about three-fourths of the globe ; and (2)

a globe cool and solid on its surface but possessing a high
internal temperature.

I. The Envelopes.

1. The Atmosphere.—The gaseous envelope to which the

name of atmosphere is given extends at least to a distance

of 40 or 45 miles from the earth's surface, perhaps in a
state of extreme tenuity to a much greater height. But its

thickness mu.st necessarily vary with latitude and changes

in atmospheric pressure; the layer of air lying over the poles

is not so deep as that v.-hich surrounds the equator.

Geologically considered, the atmosphere presents itself as

an agent of change by virtue of its composition and the

chemical reactions which it effects, its varying temjierature

and conse:iuent influence in expanding and contracting

rocks, and its movements.
Many speculations have been made regarding the

chemical composition of the atmosphere during foraier

geological periods. There can indeed be no doubt that it

roust originally have differed very greatly from its present

condition. The oxygen which now forms fully a half of

the outer crust of the earth was originally doubtless part of

the atmcqihere. So, too, the vast beds of coal found all

over the world, in geological formations of many different

Ege.s, represent so much carbonic acid once present in the

air. The chlorides in the sea likewise ' were probably

carried down out of the atmosphere in the primitive con-

densation of the aqueous vapour. It has often been sug-

gested that during the Carboniferous period the atmosphere

must have been warmer and with more aqueous vapour and

carbonic acid in its composition than at the present day, to

admit cf so luxuriant a flora as that from which the coal

scams were formed. There seems, however, to be at present

no method of arriving at any cevtaiaty on this subject.

As now eyiotiiig, the atmosphere is considered to be

normally a mechanical mixture of nearly 4 volumes of

nitrogen and 1 of oxygen, with a minute proportion of car-

bonic acid, aud still smaller quantities of other substances.'

Esprcised in a tabular form this composition is as follows :

—

Kitrogen 7900
Oxygen 20-96

Carbonic acid 0'04

These quantities are liable to some variation according to

locality. On thi sea, for example, the proportion of carbonic

acid is said to average about 0'03. In the air of streets

and houses the proportion of oxygen diminishes, while that

of carbonic acid increases. According to the minute

researches of T>t Angus Smith, very pure air should contain

not less than 20-99 of oxygen, with 0-030 of carbonic acid
;

but he found impure air in Manchester to have only 20-21

of oxygen, v,hilo the proportion of carbonic acid iu'that

city during fog was ascertained to rise sometimes to 0-0C79,

and in the pit of the theatre to the very large amount of

0-2734. Small as the percentage of carbouic acid in ordi-

nary air mnj" seem, yet the total amount of this gas in the
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lynole atmosphere probably exceeds what would be disen-

gaged if all the vegetable and animal matter on the earth's

furface were burnt.

The other substances present in much more minute

quantities are gases, vapours, and solid particles. Of these

by much the most important is the vapour of water, which

is always present, but in very variable amount according to

temperature, ranging from about 4 to a maximum of 16

grains in 1000 grains of air.^ It is this vapour which con-

denses into dew, rain, hail, and snow. In assuming a
visible form, and descending through the atmosphere, it

takes up a minute quantity of air, and of the different sub-

stances which the air may contain. Being caught by the

rain, and held in solution or suspension, these substances

can be best examined by analysing rain-water. In this way
ammonia, nitric, sulphurous, and sulphuric acids, chlorides,

various salts, solid carbon, inorganic dust, and organic

matter have been detected. M. J. J. Pierre found as the

result of his analysis that in the neighbourhood of Caen,
in France, a hectare of land receives annually from the

atmosphere, by means of rain

—

Chloride of sodium '. 37"5 kilogrammes.

„ potassium 8"2 „
,, magnesium. 25 ,,

,, calcium 1'8
,,

Sulphate ofsoda Si ,,

„ potash 8"0
,,

„ lima 6-2 „
„ magnesia 6'9 „

To these ingredients must be added traces of ajnmonia,
various salts, and organic substances, besides others still

undetermined.^ The powerful oxidizing agent ozone is

present in variable but always minute quantities in the air.

The comparatively small but by no vieans unimportant
proportions of these various components of the atmosphere
are much more liable than the more essential gases to

great variations. Chloride of sodium, for instance, is, as
might be expected, particularly abundant in the air border-
ing the sea. Nitric acid, ammouia, and sulphuric acid
appear in the air of towns most conspicuously. The
organic substances present in the air are sometimes living
germs, such as probably often lead to the propagation of

disease, and sometimes mere fine particles of dust derived
from the bodies of living or dead organisms.'

2. The Ocearis.—About three-fourths of the surface of the
globe (or about 144,712,000 square miles) ia covered by the

, irregular sheet of water known as the sea. Within the last

ten years much new light has been thrown upon the depths,
temperatures, and biological conditions of the ocean-basins,
moro particularly by the " Lightning," " Porcupine," and
" Challenger" expeditions fitted out by the British Govern-
ment. It has been ascertained that few parts of the Atlan-
tic Ocean exceed 3000 fathoms, the deepest sounding
obtained there being one taken about 100 miles north from
the island of St Thomas, which gave 3875 fathoms, or rather
less than ih miles. The Atlantic appears to have an
average depth in its more open parts of from 2000 to 3000
fathoms or from about 2 to 3J miles. In the Pacific
Ocean the " Challenger " got soundings of 3950 and 4475

' The quantity of aqueous v.ipour depends upon the temperature,
warm air being able to retain more tbaa cold air. Air at a tempera-
tui-6 of W C. ia saturated when it contains 9 '362 grammes of vapouj'
in a cubic metre of air.

' Ckimie AgricokjqaotedhyDT AngnsHraifhyAir and Iiaia,-p. 232.
' The air of towns is peculiarly rich in impurities, especially in

manufacturing districts, -where much coal is used. These impurities,
however, though of serious consequence to the towns in a sanitary
point of view, do not sensibly affect the general atmosphere, seeing
that they are probably in great measure taken out of the air by rain,
even in the districts which produce them. They possess, however, a
special geological significance, and in this respect, too, have important
economic bearings. Soo ou this whole subject Dr Angus Smith's work
Olready cited.

fathom,:, or about ih and rather more than 5 miles. But
these appear to mark esceptionally abyssal depressions,

the average depth being, as in the .Atlantic, between 2000
and 3000 fathoms. We may therefore assume, as probably

not far from the truth, that the average depth of the ocean

is about 2500 fathoms, or nearly 3 miies.

The water of the oceans is distinguished from the ordinary

terrestrial waters by a higher specific gravity, and the

presence of so large a proportion of saline ingredients as to

impart a strongly salt taste. The average density of sea-

water is about 1 '026, but it varies slightly in different parts

even of the same ocean. According to the recent observa-

tions of Mr J. Y. Buchanan during the " Challenger " expedi-

tion, some of the heaviest sea-w&ter occurs in the pathway
of the trade-winds of the North Atlantic, where evaporation

must be comparatively rapid, a density of 1 •02781 being
registered. Where, however, large rivers enter the sea, or

where there is much melting ice, the density diminishes

;

Mr Buchanan found among the broken ice of the Antarctic

Ocean that it had sunk to 1-02418.^

The greater density of sea-water depends of course upon
the salts which it contaias in solution. There seems no
reason to doubt that these salts are, in the main, parts of

the original constitution of the sea, and thus that the sea

has always been salt. It is also probable that, as in the
case of the atmosphere, the composition of the ocean water
has in former geological periods been very different from
what it is now, and that it has acquired its present character

only after many ages of slow change, and the abstraction of

much mineral matter originally contained in it. There is

evidence indeed among the geological formations that large

quantities of lime, silica, chlorides, and sulphates have in

the course of time been removed from the sea.^

But it is evident also that, whatever may have been the
original composition of the oceans, they have for a vast

section of geological time been constantly receiving mineral
matter in solution from the land. Every spring, brook, end
river removes various salts from the rocks over which it

moves, and these substances, thus dissolved, eventually find

their way into the sea. Consequently sea-water ought to

contain more or less traceable proportions of every substance
which the terrestrial waters can remove from the land, in
short, of probably every element present in the outer sh-jll

of the globe, for there seems to be no constituent of this
earth which may not, nnder certain circumstances, be held
in solution in water. Moreover, unless there be some
counteracting process to remove these mineral ingredients,
the ocean water ought to be growing, insensibly perhaps,
but still assuredly, Salter, for the supply of saline matter
from the land is incessant. It has been ascertained indeed,
with some approach to certainty, that the salinity of the
Baltic and Mediterranean is gradually increasinfj.^

The average proportion of saline constituents in the water
of the great oceans far from land is about three and a half
parts in every hundred of water. But in enclosed seas,
receiving much fresh water, it is greatly reduced, while in
those where evaporation predominates it is correspondingly
augmented. Thus the Baltic water contains from one-
seventh to nearly a half of the ordinary proportion in ocean
water, while the Mediterranean contains sometimes one-,

sixth more than that proportion. The mineral constituents!
include the following average ratios of salts':

—

Buchanan, Proc. Roy. Soc. (1876), vol. idt.
° Dr- Steny Hunt even supposes that the saline waters of Canada

and the northern States derive their mineral ingredients from the caits
still retained among the sediments and precipitates of the ancient eea
in which the earlier Palaeozoic rocks were deposited.

—

Oeolonical and
Chemical Essays, p. lOi.

I
Paul, in Watts's Kctimary of Clumistry, v. 1020.

" Bischof, Ckanical Geology, i. 379.
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Percentage.

Cliloi-iJo of sodium (common salt) 75786
Chloride of inngiiebium 9'J59
Chloride of potassium 3"657
Sulphate of lime (gypsum) 4'617
Sulphate of magnesia ( Epsom salts) fi '597

Bromide of sodium
,

1-184

100 000
Total percentage of salts in sea-water 3-527

Besides tbese chief ingredients, sea-water has yielded
minute traces of iodine, fluorine, silica, phosphoric acid,

carbonate of linie and magnesia, silver, lead, copper, arsenic.

Doubtless more perfect analysis -will greatly increase this

list.

In addition to its salts sea-water always contains dissolved
otmospheric gases. From ihe researches conducted during
the voyage of the "BonitiS" in the Atlantic and Indian
Oceans it was estimated that the gases in 100 volumes of

sea-water ranged from 1-85 to 3-04, .or from two to three
per cent. From observations made during the " Porcu-
pine " cruise of 1868 it was inferred that the proportion
of oxygen was greatest (25-1 per cent.) in the surface
water, and least (19-5) in the bottom water, v/hile that of
carbonic acid was leaat at the top (20'7) and greatest

(27-9). at the bottom, and that the action of the waves
was partially to eliminate the latter gas and to increase

the amount of oxygon. More recently, however, during
the voyage of the "Challenger," Mr J. Y. Buchanan
ascertained that the proportion of carbonic acid was always
nearly the same for similar temperatures, the amount in

the Atlantic surface water, between 20° and 25° C,
being 0-0460 gramme per litre, and in the surface
Pacific water 0-0268. He points out the curious fact that,

according to his analyses, sea-water contains sometimes at

least thirty times as much carbonic acid as an equal bulk
of fresh water would do, and he traces the greater power of
absorption to the presence of the sulphates,

n. The Solid Globe.

1. General Considerations.—Within the otn)osphcric and
oceanic envelopes lies the inner solid globe. Reference has
already been made to the comparative density of the planet
among the other members of the solar system. In' all

speculation about the history of the earth, the density of

the whole mass of the planet as compared with water

—

the standard to which the specific gravities of terrestrial

bodies are referred—is a question of prime importance.
Various methods have been employed for determining the
earth's density. The deflexion of the plumb-line on either

side of a mountain of known structure and density, the
time of oscillation of the pendulum at great heights, at the

sea-level, and in deep mines, the comparative force of

gravitation as measured by the torsion balance—each of

these processes has been tri.ed with the following various
results :

—

Plumb-line experiments on Schiehallicn (Maskelyne and
Playfair) gave as the mean density of the earth 4-713

Do. on Arthurs Seat, Edinburgh, (James) 5-316
Pendulum experiments on Mont Cenis (Carlini and Giulio).. 4-950

Do. in Harton coal-pit, Newcastle (.4iry) '6-565

Torsion balance experiments (Cavendish) 5-480
Do. do. (Baily) 6660

Though these observations are somewhat discrepant, we
may feel satisfied that the globe has a mean den.sity neither

much more nor much less than 5-5
; that is to say, it is

five and a half times heavier than one of the same dimen-
sions named of pure water. Now the average density of

the materials which compose the accessible portions of the

earth is between 3-5 and 3 ; so that the mean density of

the whole globe is about twice as much as that of its outer

part, We mi.itht therefore infer that the inside consists of

LOGY
[i..

much heavier materials than the outside, and consequently
that the mass of the planet must contain at least two dis-
similar portions—an exterior lighter crust or rind, and an
interior heavier nucleus. But the efi'ect of pressure must
necessarily increase the specific gravity of the interior as
will he alluded to further on.

2. The Cruet.— It was formerly a prevalent belief that tile

exterior and interior of the globe differed from each other
to such an extent that, while the outer parts were cool and
solid, the vastly more enormous inner part being intensely
hot was more or less completely fluid. Hence the term
" crust " was applied to the external rind in the usual sense
of that word. This crust was variously computed to be
10, 15, 20 or more miles in thickness. For reasons which
will be afterwards given, the idea of internal liquidity has
been opposed by eminent physicists and is now abandoned
by most geologists. The term " crust, " however, continues
to be used as a convenient word to denote the cool, upper,
or outer layer of the earth's mass, accessible to human
observation. It is in the structure and history of this

crust that the main subjects of geological investigation are

contained. It will therefora be fully treated of in the
following parts of this article.

There are, however, some general views as to its composi-
tion and the arrangement of its materials, which may
appropriately find a place in this preliminary section.

Evidently our direct acquaintance with the chemical con-

stitution of the globe must be limited to that of the crust,

though by inference we may eventually reach highly pro-

bable conclusions regarding the constitution of the interior.

Chemical research has discovered that sixty-four simple

or as yet indecomposable bodies, called elements, in various

proportions and compounds, constitute the accessible part

of the crust. Of these, however, the great majority are

comparatively of rare occurrence. The crust, so far as we can

examine it, is mainly built up of about sixteen elements,

which may be arranged in the two following groups, the

most abundant bodies being placed first in each list :

—

Metalloids.
Atomic
Weight.

Oxygen 15-96

Silicon 28-00

Carbon 1197
Sulphiu- 31-98

Hydrogen (really a raetal) 1 -00

Chlorine 35 37

Phosphorus 30-96

Fluorine 19-10

Metals.
Atomic
WclKht.

Aluminium 27 30
Calcium 39-90

llagnesium 23-94

Potassium 39 04

Sodium 22-99

Iron 66-90

Manganese 54 80
Barium 136-80

By far the most abundant and important of these

elements is oxygen. It forms about 23 per cent, by

weight of air, 88 88 per cent, of water, and about a half of

all the rocks which compose the visible portion or "crust
"

of the globe. Another metalloid, silicon, comes next Id

abundance. It is always united with oxygen, forming the

mineral silica which, either alone or in combination with

various metallic bases as silicates, constitutes a half of all

the known mass of the globe. Of the remaining metalloids

carbon and sulphur sometimes occur in the free state, but

usually in combination with oxygen or some base or metal

Chlorine acd fluorine are found associated with metallic

bases. Hydrogen is properly a metal, and occurs chiefly in

combination with oxygen as the oxide, water. Phosphorus

occurs with oxygen principally in phosphate of lime.

Of the metals by far the most important in the architec-

ture of the exterior of the earth is- aluminium. In con-

junction with oxygen and silicon it forma the basis of most

crystalline rocks. Calcium, magnesium, potassium, and

sodium, combined with oxygon, enter largely into the com
position of rocka Iron is the great colouring material ii

nature, most of the yellow, brown, red, and green hues ol
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rocks being due to some of it9 combinations. T'ae sixteen

elements mentioned in the foregoing lists form about

ninety-nine parts of the earth's crust ; the other elements

constitute only about a liundredtli part, though they include

gold, silver, copper, tin, lead, and the other useful metals,

iron excepted.

It is clear then that, so far as accessible to our observa-

tion, the outer portion of our planet consists mainly

of metalloids, and its metallic constituents have in great

part entered into combination with oxygen, so that the

atmosphere contains the residue of that gas which has not

yet united itself to terrestrial compounds. In a broad view

of the arrangement of the chemical elements in the external

crust, the suggestive speculation of Durocher deserves

attention.' He regarded all rocks as referable to two layers

or magmas co-existing in the earth's crust the one beneath

the other, according to their specific gravities. The

upper or outer layer, which he termed the acid or siliceous

magma, contains an excess of silica, and has a mean density

of 2-65. The lower or inner layer, which he called the

basic magma, has from six to eight times more of the earthy

bases and iron oxides, with a mean density of 2"96. To
the former he assigned the early plutonic rocks, granite,

felsite, ifec, with the more recent trachytes; to the latter

he relegated all the heavy lavas, basalts, diorites, &c.

The ratio of silica is 7 in the acid magma to 5 in the

basic. Though the proportion of this acid or of tha

earthy and metallic bases cannot be regarded as any cer-

tain evidence of the geological date of rocks, nor of their

probable depth of origin, it is nevertheless a fact that (with

many important exceptions) the eruptive rocks of the older

geological periods are very generally super-silicated and of

lower specific gravity, wliile those of later time are very

frequently poor in silica but rich in the earthy bases and in

iron and manganese, with a consequent higher specific

gravity. The latter, according to Durocher, have been forced

up from, a lower zone through the lighter siliceous cruet.

3. Tlie Interior or Xiicleus.—Though we cannot hope ever

to have direct acquaintance with more than the mere out-

side skin of our planet, we may be led to infer the irregular

distribution of materials within the crust from the present

distribution of land and water, and the observed diiRrences

in the amount of deflexion of the plumb-line near the sea

"and near mountain chains. The fact that the southern

hemisphere is almost whoUy covered with water appears

explicable only on the assumption of an excess of density in

the mass of that portion of the planet. The existence of

such a vast sheet of water as that of the Pacific Ocean is to

be accounted for, says Archdeacon Pratt, by the presence of

" some excess of matter in the solid parts of the earth

between the Pacific Ocean and the earth's centre, which
retains the water in its place, otherwise the ocean would
flow away to the other parts of the earth."^ The same
writer points out that a deflexion of the plumb-line towards

the sea, which has in a number of cases been observed,

indicates that " the density of the crust beneath the moun-
tains must be less than that below the plains, and still less

thaivthat below the ocean-bed."' Apart therefore from the

depressions of the earth's surface in which the oceans lie,

we must regard the internal density, whether of crust or

nucious, to be somewhat irregularly arranged,—there being

an excess of heavy materials in the water hemisphere and
beneath the ocean-beds as compared with the continental

masses.

In our ignorance regarding the chemical constitution of

the nucleus if our planet, an argument has sometimes been

^ Translated b7 Haughton in his Manual nf Geology^ 1866, p, 16.
- Figure of the Earth, 4th edit., p. 236.
' Op. dl., p. 200 See also Herschel. Pliijs. Gcog. : and 0- Fisher,

CumiriJgc rhil. Trais., xii., part it

based upon the known fact that the specific gravity cf that

nucleus is about double that of t)he crust. This has been

held by some writers to prove that the interior must con-

sist of mnch heavier material, and is therefore probably

metallic. But in so reasoning they forget that the effect

of pressure ought to make the density of the nucleus much
higher, even if the interior consisted of matter no heavier

than the crust. In fact, we might argue for the probable

comparative lightness of the substance composing the

nucleus. That the total density of the planet does not

greatly exceed its observed amount seems only explicable

on the supposition that some antagonistic force counteracts

the eflfects of pressure. The only force we can suppose

capable of so acting is heat But how and to what extent

this counterbalancing takes place is still unknown.

If we regard the question from another point of view,

however, the idea of a metallic nucleus seems not improbable.

AVhen the materials of the globe existed in a fluid condition,

as they are usually supposed to have done, they would

doubtless arrange themselves in accordance with their

relative specific gravities. The denser elements would sink

towards the centre, the lighter would remain outside. That

this distribution has certainly taken place to. some extent

is evident from the structure of the envelopes and crust.

It is what might be expected if the constitution of the globe

resembles on a small scale the larger planetary system of

which it forms a part. The existence of a metallic interior

has always been inferred from the metalliferous veins which

traverse the crust, and whicli are commonly supposed to have

been filled from below.

Admitting the possibility or even probability of a

metallic nucleus, in spite of the comparatively low density

of the globe as a whole, we might speculate further as to

the arrangement of the denser internal materials. The late

Mr David Forbes suggested that the planet might be sup-

posed to consist of three layers of uniform densities,

enclosed one within the other, the density increasing

towards the centre in arithmetical progression. Allowing

2 '5 83 the specific gravity of the crust or outer layer, he

assigned 12-0 or thereabouts as that of the middle layer,

and supposed that the inner nucleus might possess one

averaging 20-0.* Materials do not yet exist for any,

satisfactory conclusions on this subject.

In tiie evidence obtainable as to the former history of

the earth, no fact is of more importance than the existence

of a high temperature beneath the crust, which has now

been placed beyond all doubt This feature of the planet's

organization is made clear by the following proofs :

—

(1.) Volcanoes.—In many regions of the earth's surface

openings exist from which steam and hot vapours, ashes and

streams of molten rock are from time to time emitted. The

abundance of these openings seems inexplicable by any

mere local causes, but must be regarded as indicative of a

very high internal temperature. If to the still active vents

of eruption we add those which have formerly been the

channels of communication between the interior and the

surface, there are probably few large regions of the globe

where proofs of volcanic action cannot be found. Every-

where we meet with masses of molten rock which have

risen from below as if from some general reservoir.

(2.) Uot Springs.—^^^lere volcanic eruptions have ceased,

evidence of a high internal temperature is still often to bo

found in springs of hot water which continue for centuries

to maintain their heat, •fl'hermal springs, however, are not

confined to volcanic districts. They sometimes rise even in

regions many hundreds of miles distant from any active

volcanic vent The hot springs of Bath (temp. 120°

Fahr.) and Buxton (temp. 82° Fahr.) in England are

* I'o^iulur Scimce P.cviev), April 1869
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fully 900 miles from the Icelandic volcanoes on the one

side, and 1100 miliis from those of Italy and Sicily on the

other.

(3.) Borings, Wells, and Mines.—The influence of the

seasonal changes of temperature estends downward from

the surface to a depth which varies according to latitude,

to the thermal conductivity of the soils and rocks, and per-

haps to other causes. The cold of winter and the heat of

summer may be regarded as following each other in suc-

cessive waves downward, until they disappear along a limit

at which the temperature remains constant. This zone of

invariable temperaturS is commonly believed to lie some-

where between 60 and 80 feet down in temperate regions.

At Yakutsk in eastern Siberia (lat. 62° N.), however, the

soil is permanently frozen to a depth of about 700 feet.^

In Java, on the other hand, a constant temperature is said

to be met with at a depth of only 2 or 3 feet.-

It is a remarkable fact, now verified by observation all

over the v/orld, that below the limit of the influence of

ordinary seasonal changes the temperature, so far as we
yet know, is nowhere found to diminish downwards. It

always rises; and its rate of increment never falls much below
the average. The only exceptional cases occur under cir-

cumstances not difficult of explanation. On the one hand,
the neighbourhood of hot-springs, of large masses of lava, or

of other manifestations of volcanic activity, may raise the

subterranean temperature much above its normal condition
;

and this augmentation may not disappear for niany thousand
years after the volcanic actisity has wholly ceased, since the

coolingdown of a subterranean mass of lava would necessarily

be a very slow process. On the other hand, the spread of a

thick mass of snow and ice over any considerable area of

the earth's surface, and its continuance there for several

thousand years, would so depress the subterranean iso-

thermds that for many centuries afterwards there might
be a fall of temperature for a certain distance downwards.
At the present day, in at least the more northerly parts of

the northern hemisphere, there are such evidences of a
former more rigorous -climate, as in the well sinking at

Yakutsk already referred to.^ Sir William Thomson'' has
calculated that any considerable area of the earth's surface

covered for several thousand years by snow or ice, and
retaining, after the disappearance of that frozen covering,

an average surface temperature of 13° C, "would during
900 years show a decreasing temperature for some depth
down from the surface, and 3600 years after the clearing

away of the ice would still show residual effect of the

ancient cold, in a half rate of augmentation of temperature
downwaids in the upper strata, gradually increasing to the
whole norjial rate, which would be sensibly reached at a

depth of 600 metfos." But beneath the limit to which the

influence of the changes of the seasons extends, observations

iu most parts of the globe show that the temperature
invariably rises as we penetrate towards the interior of the

earth. According to present knowledge the average rate of

increase amounts to 1° Fahr. for every 50 or 60 feet of

descent, and this rise is found whether the boring be made
at the sea level or on elevated ground. The subjoined table

gives the results of temperature observations at widely
separated localtios* :

—
' Ilelmeraen, Brit. Assoc. Rrport, 1871.
" Jmighnlin's Java, ii. p. 771.
^ Professor PrestwicU (/iinwjKiiu Lecliirt, 1875, p. 45) has suggested

tli.at to the more rapid rclrigciation of the earth's surface during this
cohi period, nud to the cousequeut depression of the subterraneous
isotlievmal liucs, tlio alleged present comparative quietude of the
volcanic forces is to be attributed, the internal heat not having yet
recovered its dorainiou in the outer crust.

* TSril: AssK. Rcpitrls, 1S7G, Sections, p. 3,

' See " Reports of Couiniittco on Undergrott

Fe.l
83-2

£.43

41
.'il6

M
s;-9

50 4
6468
670
a
ei
60

CuklnfleM, near Manchester (2040 It., coat roeasnres) 1° Fahr. for every
Rose Bridge, Wipan i'24ir, ft., coal ir.eftsures) „

.,

South Bal(;ra}', Glus^ovr ('i'i5 (t., coni measures) ,^ ,,

Kentish Town, Loudon (lluof:., London cluy,chBlk, gaalt, Ac) „ „
La Chapclle, Paris (CCO iiiL-lrcB, chj'.k, &c.)
Grenelle Well, Paiis (1790-6 ft., do)
St Andr"^, do. (SGO mcti cs, do.) ,. „
Neu Salziverlt borinK, Wcstplialia (2281 ft.) „
Mendorff bore, near Luxembourg (2394 ft.) „ „
Bore near Geneva

, ,,

Mont Cenls tunnel (5260 ft. below summit of Mount Fl'ejus,

mctamori)liic rocks) „ „ (?)

Takutsk, Sibuiiu, (G56 ft., limestone, &c., and ^anitc) „ „

(4.) Irregularities in the Downward Increment of Heat.—
While these examples prove a progressive increase of

temperature, they show also that this rate of increase is

not strictly uniform. The more detailed observations which
have been made in recent years have brought to light tha

important fact that considera-ble variations in the rate of

increase take place even in the same bore. If, for instance,

we examine tha temperatures obtained at different depths

in the Rose Bridge colliery shaft cited in the foregoing list,

we find them to read as in the following columns :

—

Depth in
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resistance to tho passage of heat, while the more dense and
crystalline offer the least resistance. The resistance of

opaque white quartz is expressed by the number 114, that

of basalt by 273, while that of cannel coal stands very much
higher at 1538, or more than thirteen times that of quartz.'

It is evident also that, from tlie texture and structure of

most rocks, the conductivity must vary in different directions

through the same mass, heat being more easily conducted
along than across the " grain," the bedding, and the other

numerous divisional surfaces. Experiments have bep.n made
to determine these variations in a number of rocks. Thus,

the conductivity in a direction transverse to the divisional

planes being taken as unity, the conductivity parallel with

these planes was found in a variety of magnesian schist to

be 4'028. In certain slates and schistose rocks from central

France the ratio varied from 1 : 2-56 to 1 : 3'952. Hence
in such fissile rocks as slate and mica-schist heat may travel

four times more easily along the line3>of cleavage or foliation

than axross them.-

lu reasoning upon the discrepancies in the rate of

increase of subterranean temperatures, we must also bear in

mind that certain kinds of rock are more liable than others

to be charged with water, and that, in almost every boring

or shaft, one or more horizons of such water-bearing rocks

are met with. The effect of this interstitial water is to

diminish thermal resistance. Dry red brick has its resist-

ance lowered from 6.80 to -105 by being thoroughly soaked
in water, its conductivity being thus increased 68 per cent.

A piece of sandstone has its conductivity heightened to the

extent of 8 per cent, by being wetted.^

Mr Mallet has contended that the variations in the

amount of increase in subterranean temperature are too

great to permit us to believe them to be due merely to

differences in the transmission of the general internal heat,

and that they poicit to local accessioua of heat arising from

transformation of the mechanical work of compression,

which is duj to the constant cooling and contraction of the

globe.* But it may be replied that these variations are not.

greater than, from the known divergences in the conduc-

tivities of rocks, they might fairly be expected to be.

(5.) Probable Condition of the Earth's Interior.—Various

theories (mostly fanciful) have been propounded on this

subject. - There are only three which merit serious con-

sideratiorL (1.) One of these supposes the planet to consist

of a solid crust and a molten interior. (2.) The second

holds that, with the exception of local vesicular spaces, the

globe is solid and rigid to the centre. (3.) The third con-

tends that, while the mass of the globe is solid, there lies

a liquid substratum beneath the crust.

1. The arguments in favour of internal liquidity may be

summed up as follows, (a.) The ascertained rise of tem-

perature inwards from the surface is sucli that, at a very

moderate depth, the ordinary melting point of even the most
refractory substances would be reached. At 20 miles the

temperature, if it increases progressively, as it does in the

depths accessible to observation, must be about 1760" Fahr.;

at 50 miles it must be 4600', or far higher than the fusing-

point even of so stubborn a metal as platinum, which melts

at 3080" Fahr. (5.) All over the world volcanoes exist

from which steam and torrents of molten lava are from
time to time erupted. Abundant as are the active volcanic

vents, they form but a small proportion of the whole which
have been in operation since early geological time. It has

been inferred therefore that these numerous funnels ef

' HersMiel and Lebour, Brit. Assoc. Rsp.^ 1875, p. 50.
- .Taonettaz, Bull. Soc. Geol. de France (April -June, 1874), torn. i:.

p. 'l^i ;
*' Report of Coramittee on Thermal Conductivities of Kock,

'"

Ji::t. Assoc. Rep., 1875, p. 51.
' Herschel and Leboar, Brit. Assoc. Hep., 1875, p. 68.
• " Vokaaic Energy," .PAii Trant., 1875.

communication with the heated interior could not have
existed and poured forth such a vast amount of molten rock,

unless they drew their fiupplies from an immense internal

molten nucleus, (c.) When the products of volcanic action

from different and widely-separated regions are compared
and analysed, they are found to exhibit a remarkable uni-

formity of character. Lavas from Vesuvius, from Hecla,
from the Andes, from Japan, and from New Zealand
present such an agreement in essential particulars as, it is

contended, can only be accounted for on the supposition

that they have all emanated from one vast common source.'

(d.) The abundant earthquake shocks which affect large

areas of the globe are maintained to be inexplicable unlesa

on the supposition of the existence of a thin and somewhat
flexible crust. These arguments, it will be ob;erved, aro

only of the naturt of inferences drawn from observations of

the present constitution of the globe. They are based OD

geological data, and have been frequently urged by
geologists as supporting the only view of the nature of tie

earth's interior compatible with geological evidence.

2. The arguments against the internal fluidity of the earth

are based on physical and astronomical considerations of the

greatest importance. They may be arranged as follows :—

-

(a.) Argument from precession and nutation.—The pro-

blem of the internal condition of the globe was attacked

as far back as the year 1839 by the late Mr Hopkins of

Cambridge, who endeavoured to calculate how far the

planetary motions of precession and nutation would be

influenced by the solidity or liquidity of the earth's interior.

He found that the precessional and nutational movements
could not possibly be as they are if the planet consisted of

a central ocean of molten rock surrounded with a crust ol

20 or 30 miles in thickness, that the least possible thick-

ness of crust consistent with the existing movements was

from 800 to 1000 miles, and that the whole might even be

solid to the centre, with the exception of comparatively

small vesicular spaces filled with melted rock.^

M. Delaunay, in a paper on The Hypothesis of ih>

Interior Fluidity of the Glohe^ threw doubt on Hopkins';

views, and suggested that, if the interior were a mass ol

sufficient viscosity, it might behave as if it were a solid, and

thus the phenomenon of precession and nutation might not

be affected. Sir William Thomson, who had already arrived

at the conclusion that the interior of the globe must bj

solid, and acquiesced generally in Hopkins's conclusionSj

pointed out that M. Delaunay had not worked out the

problem mathematically, otherwise he could not have failed

to see that the hypothesi.^ of a viscous and quasi-rigid

interior "breaks down when tested by a simple calcvdation

of the amount of tangential force required to give to asy

globular portion of the interior mass the precessional aod

nutational motions which, with other physical astronomers,

he attributes to the earth as a whole. "^ Sir William; in

making this calculation, holds that it demonstrates the

earth's crnst down to depths of hundreds of kilometres to

be capable of resisting such a tangential stress (amounting

to nearly ^th of a gramme weight per square centimetre)

as v.-ould with great rapidity draw out of shape any plastic

substance which could properly be termed a viscous fluid.

" An angular distortion of 8" is produced in a cube of gir-ss

by a distorting stress of about ten grammesjweight par

square centimetre. We may therefore safely~conclude3i2£

the rigidity of the earth's interior substance "could not Ba

less than a millionth of the rigidity of glass ^-svithout very

sensibly augmenting the lunar nin'eteen-yearIy~nutation."^

' See D. Forbes, " On the Katare of the Interior b£ the Earth,"

Popular Science Review, April 1869.

'i.Phil. Trans., 18.39 ; Researches in Physical Geolog'g, 1839-1842;

trit. Assoc. -Rep., 1847. ' Comptes Rendus, July 13, ::SOS.

' JValure, February 1, 1872. ' hoc. dt., p. £a3.
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In Hopkins's hypothesis he assumed the crust to be

infinitely rigid and unyielding, which is not true of any

material substance. Sir William Thomson has recently

raturced to the problem, in the light of his own researches

in vortex-motion. He now finds that, while the argu-

ment against a thin crust and vast liquid interior is

still invincible, the phenomena of precession and nutation

do not decisively settle the question of internal fluidity,

though the solar semi-annual and lunar fortnightly

nutations absolutely disprove the existence of a thin rigid

shell full of liquid. If the inner surface of the crust or

shell were rigorously spherical, the interior mtiss of supposed

liquid could experience no precessional or nutational iuflu-

ence, except in so far as, it heterogeneous in composition,

it might suffer from external attraction due to non-sphericity

of its surfaces of equid density. But " a* very slight devia-

tion of the inner surface of the shell from perfect sphericity

would suffice, in virtue of the quasi-rigidity due to vortex-

motion, to hold back the shell f.'-om taking sensibly more

precession than it would give to the liquid, and to cause the

liquid (homogeneous or heterogeneous) and the shell to have

sensibly the same precessional motion as if the whole con-

stituted one rigid body."^

The assumption of a comparatively thin crust requires

that the crust shall have suA perfect rigidity as is possessed

by no known substance. The tide-producing force of the

moon and sun exerts such a strain upon the substance of

the globe that it seems in the highest degree improbable

that the planet could maintain its shape as it does unless

the supposed crust were at least 2000 or 2500 miles in

thickness.2 That the solid mass of the earth must yield to

this strain is certain, though the amount of deformation is

so slight as to have hitherto escaped all attempts to detect

it. Had the rigidity been even that of glass or of steel, the

deformation would probably have been by this time dstected,

and the actual phenomena of precession and nutation, as

well as of the tides, would then have been very sensibly

diminished.^ The conclusion is thus reached that the mass

of the earth " is on the whole more rigid certainly than a

continuous solid globe of glass of the same diameter."*

(b.) Argument from the tides.—The phenomena of the

oceanic tides are only explicable on the theory that the earth

is either solid to the centre, Or possesses so thick a crust

(2500 miles or more) as to give to the planet practical

solidity. Sir William Thomson remarks that, " were the

crust of continuous steel, and 500 kilometres thick, it would

yield very nearly as much as if it were india-rubber to the

deforming influences of centrifugal force, and of the sun's

and moon's attractions." It would yield, indeed, so freely

to these attractions " that it would simply carry the waters

of the ocean up and down with it, and there would be no'

sensible tidal rise and fall of water relatively to land."^ Mr
George H. Darwin has recently investigated mathematically

the bodily tides of viscous and semi-elastic spheroids, and
the character of the ocean tides on a yielding nucleus.* His

results tend to increase the force of Sir William Thomson's

argument, since they show that " no very considerable

portion of the interior of the earth can even distantly

approach the fluid condition," the effective rigidity of the

whole globe being very great.

(•;.) Argument from relative densities of melted and solid

rocU'.—The two preceding arguments must be considered

deci-sive against the hypothesis of a thin shell or crust

covering a nucleus of molten matter. It has been further

urged, however, as an objection to this hypothesis, that cold

' Sir W. ITionison, Brit. Assoc. Rep., 1870, Sections, p. 6.

' Thomson, I'roc. lloij. Soc, April, 1882. " ThomaOD, loc. cil

' Thomson, Trans. lUy. Soc. Edin., xxiii. 167.
• Tliomson, Brit Aswc. Jiep., 1879, Sootiona. p. 5'.

• I'm. May. Sec, No. 1S8, 1878.

solid rock is necessarily more dense than hot melted rock,

and that even if a thin crust were formed over the central

molten globe it would immediately break up and the frag-

ments would siqk towards the centre.' Undoubtedly this

would happen were the material of the earth's mass of the

same density throughout. But, as has been already pointed

out, the specific gravity of the interior is at least twice as

much as that of the "visible parts of the crust. If this

difference be due, not merely to the effect of pressure, but

to the presence in the interior of mtensely heated metallic

substance.", we cannot suppose that solidified portions of

such rocks as granite and the various lavas could ever ha\e

sunk into the centre of the eajth, so as to build up there the

honey-combed cavernous mass which might have served as

a nucleus iu the ultimate solidification of the whole planet.

From the considerations above advanced we have seen that

the earth's central mass may be plausibly conjectured to be

metallic. Into this depse central mass the comparatively

light crust could not sink, though its earliest formed

portions would no doubt descend until they reached a

stratum with specific gravity agreeing with their own, or

until they were again melted.^

3. The ingenious suggestion of Mr Fisher, already cited

(ante, p. 217), in favour of the existence of a possible fiuid

or viscous substratum between the flexible outer shell and

an inner rigid .nucleus, is made with the view of reconciling

the requirements of physics with those facts in geology which

seem to demand the existence of a mobile mass of intensely

Iiot matter at no great depth beneath the surface. Whether
it does so must be left for physicists to decide. But, on geo-

logical grounds, it may be questioned whether such a fluid

substratum is needed. We must bear in mind that the land

of the globe, regarding the geological structure of which

alone we kuow anything, covers but a small part of the

whole surface of the planet ; that the existing continents

seem from earliest times to have specially suffered from the

reaction betv;een the heated interior and the cooled exterior,

forming, as it were, lines of relief from the strain of com-

pression ; and that along such lines, if the substance of the

interior be everywhere just about the melting point, relief

from pressure by corrugation would cause liquefaction of

the matter so relieved, and its ascent towards the surface
;

so that evidences of volcanic action on the terrestrial ridges

might be expected to occur, and to be referable to all ages.

Mr Fisher assumes the contraction of rock in cooling to

be -000007 linear for one degree Fahr.; and he argues

that, as this amount would not account for' the observed

contraction in the crust, we must have recourse to some

additional explanation, such as the escape of steam and

vapours from volcanic orifices. The validity of the asser-

tion that the amount of horizontal compression of the

superficial strata is greater than the cooling of a solid

earth can account for may be questioned. The violently

contorted rocks indicative of great horizontal compression

occur chiefly along the crests of the great terrestrial ridges

where the maximum effects of corrugation were to be looked

for. To the argument from climate it may be replied on

the other hand, with great plausibility, that secular changes

may bo accounted for by the eft'ect of the variations in the

eccentricity of the earth's orbit combined with the pre-

cession of the equinoxes, as already described.

(6.) Affe of tli£ Earth and Measures of Geological Time.—
The age of our planet is a problem which may be attacked

either from the geological or physical side.

1 . The geological ari^iiinent rests chiefly upon tho observed

rates at which geological changes are being efl'ected at the

' Tliis objection has been repeatedly uvgeil by Sir William Thomson.

See Trans. Uoy, Soc. Edin., xxiii. 157 ; and Brit. Assoc. Rep., 1870,

Sections, p. 7.

« S«8 D, Forbes, (7wf. Mag., vol. iv. p. 436.
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present time, and is open to the obvious preliminary objection

tiiot it assumes tlio existing rato of change as the measure of

past revolutions,—an assumption which maybe entirely erro-

neous, for the present may be a period when all geological

events march forward mure slowly than they used to do.

The argument proceeds on data partly of a physical and
partly of au organic kind, (a) The physit^al evidence is

derived from such facts as the observed rates at wliich the

surface of a country is being lowered by rain and streams,

and new sedimentary deposits are formed. These facts

will be more particularly dwelt upon in later portions of this

article. If we assume that the land has been worn away, and
tliat stratified deposits have been laid down nearly at the

same rate as at present, then we must admit that the stratified

portion of the crust of the earth must represeut a very vast

period of time. Dr CroU puts thia period at not less, but

possibly much more, than 60 million years, (t) On the other

hand, human experience, so far as it goes, warrants the belief

that changes in the organic world procosd with extreme slow-

ness. Yet in the stratified rocks of the earth's crust we
have abundant proof that the whole fauna and flora of tho

earth's surface have passed through numerous cycles of re-

volution,—species, genera, familiea.appearing and disappear-

ing many times in succession. On any supposition it must

be admitted that these vicissitudes in the organic world can

only have been effected with the lapse of vast periods of

time, though no reliable standard seems to be available

whereby these periods are to be measured. The argument

from geological evidence is strongly in favour of an interval

of probably not much less than 100 million years since

the earliest form of life appeared upon the earth, and the

oldest stratified rocks began to be laid down.

2. The argument from physics as to the age of our planet

is based by Sir William Thomson upon three kinds of evi-

dence:—(1) the internal heat and rate of cooling of the

earth
; (2) the tidal retardation of the earth's rotation

;

and (3) the origin and age of the sun's heat.

(1.) Sir William Thomson, applying Fourier's theory of

thermal conductivity, pointed out some years ago (1862)

that in the known rate of increase of temperature down-

ward and beneath the surface, and the rate of loss of heat

from the earth, we have a limit to the antiquity of the

planet. He showed, from the data available at the time,

that the superficial consolidation of the globe could not have

occurred less than 20 million years ago, or the underground

heat would have been greater than it is ; nor more than 400

million years ago, otherwise the underground temperature

would have shown no sensible increase downwards. He
admitted that very wide limits were necessary. In more

recently discussing the subject, he inclines rather towards the

lower than the higher antiquity, but concludes that the limit,

from a consideration of all the evidence, must be placed

within some such period of past time as 100 millions of years.

'

(2.) The argument from tidal retardation proceeds on

the admitted fact that, owing to the friction of the tide-

wave, the rotation of the earth is retarded, and is therefore

much slower now than it must have been at one time. Sir

William Thomson contends that had the globe become solid

some ten thousand million years ago, or indeed any high

antiquity beyond 100 million years, the centrifugal force

due to the more rapid rotation must have given the planet

a very much greater polar flattening than it actually pos-

sesses. He admits, however, that, though 1 00 million years

ago that force must have been about 3 per cent, greater

than now, yet "nothing we know regarding the figure of the

earth and the disposition of land and water would justify

us in saying that a body consolidated when there was'more

' Trails. iJay. Soc. Edin., xxiii. 157 ; Traiis. Otol. Soc. Qlasgoxp,

iii. 25.
*

centrifugal force by 3 per cent, than now might not now
be in all respects like the garth, so far as we know it at

present."^ Professor Tait, in repeating this argument, con-

cludes that, taken in connexion with the previous one, " it

probably reduces the possible period which can be allowed

to geologists to Eomething less than ten millions of years "^

He does not state, however, on what grounds he so reduces

the available period, nor does he notice the objection urged
by Dr CroU that, granting the gradual submergence of tie

polar lauds owing to the slackened speed of rotation, tls

subaerial denudation of the rising equatorial land migiit

well keep pace with the effects of the oceanic subsidence, so

that we cannot infer from the present form of the earth

what may have been its precise amount of polar compression
at the time of solidification.^

(3.) The third argument, based upon the age of the sus'a

heat, is confessedly less reliable than the two previous ones.

It proceeds upon calculations as to the amount of heat

which would he avaOable by the falling together of masses
from space, which gave rise by their impact to our sun.

The vagueness of _the data on which this argument rests

may be inferred from the fact that in one passage Professor

Tait places the limit of time during which the sun has been
illuminating the earth as, " on the very highest computation,

not more than about 16 or 20 millions of years," whde, in

another sentence of the same volume, he admits that, " by
calculations in which there is no possibility of large error,

this hypothesis [of the origin of the sun's heat by the fall-

ing together of masses of matter] is thoroughly competent

to explain 100 millions of years solar radiation at the pre-

sent rate, perhaps more."^ One hundred millions of years is

probably amply sufficient for all the requirements of geology.

III. Composition of the Earth's Ceust

MINERALS AND K0CK3.

The visible and accessible portion of the earth is formed

of minerals and rocks. A mineral may be classified as an
inorganic body distinguished by a more or less definite

chemical composition, and usually a characteristic geo-

metrical form. A rock is an aggregate mass, sometimes of

one, more commonly of two or more minerals Upwards
of 800 species of minerals and a vast number of varieties

have been described. A very large proportion of these

occur but rarely, and, though interesting and important to

the mineralogist, do not demand the special attention of

the geologist, While almost every mineral may be made
to yield data of more or less geological significance, only

those which enter into the composition of rock masses, or

which are of frequent occurrence as accessories there,

require to be familiarly known by the student of geology.

1. Bock-Forming Minerals.

The following are the more important minerals which

enter into the composition of rocks :

—

Quartz (SiOj) occurs either crystallized as rock-cri'stal, or non.

crystalline as calcedony. In the former condition it is an essential

constituent of granite, felsite, and many other igneous roclo, aa

well as of sandstone and numerous aqueous rocks. The non-crys-

tallized or colloid quartz is chiefly met with in' cavities and fissures

of rock where it has been slowly deposited from aqueous solution.

Numerous varieties of calcedony occur, as agate, camellan. jasper,

flint, chert, Lydian-stone, to.

Felspars (silicates of alumina, with potash, soda, or lime) consti-

tute the most abundant group of rock-forming minerals.
_
For tho

purposes of the petrographer they are conveniently dnnded into

two series—(1) the Monoclinic or Orthoclase felspars (mth cleavage

angles of 90°), containing from 4 to 16 per cent, of potash and

2 Trans. Oeol. Soc. Chs'jow, iii. 16.

' Btcetit Advances in Physical Science, p. 174.

* QiiarU J^uT. .Science, July 1877.

» Op. at., pp. 153, 175.
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usually more or less soda, sometimes ns mucli as 10 per cent., and

(2) the Triclinic or Flagiochise felspars (with oblique cleavage angles,

01- less than 90°), including a soda group mth 8 to 12 per cent, of

soda, and a lime group with 6 to 20 per cent, of lime. The felspars

form a largo part of most igneous rocks. By their decay they form

clay, and in that condition enter largely into the composition of the

argillaceous stratified rocks, such as shale, mudstone, slate, &c.

Hornblende is a uieta-silicato of magnesium, with lime, iron, or

manganese, and frequently alumina. The wliite non-aluminouB

varieties (tremolite, actinolitc, anthophyllite, asbestos) chiefly occur

as constituents of such ractamorphic rocks as crystalline limestone,

gneiss, kc. The black or dark green aluminous varieties euter aa

essential constituents into the composition of many rocks, as diorite

and hornblende slate.

Augitc (resembling hornblende in composition) is divisible into

two groups. The pale non-aluminous varieties (diopside, sahlite,

coccoiite, &c.) occur under conditions like those of the pale horn-

blendes. The dark aluminous or common augite is abundant as an

ingredient of some igneous rocks, as basalt. Allied to augite are

diuUage (important as a constituent of diallage-rock or gabbro),

hypcrsthene, and bronzite. Uralite is the name of a mineral of fre-

quent occurrence among Palicozoic roeks, having the external foim

of augite and the cleavage of hornblende.

Olivine (an ortho-silicate of magnesium, with part of the inag-

nesium replaced by iron or manganese) is a conspicuous ingredient

among the basalt rocks. It appears also to have been the original

magnesian constituent of many rocks now altered into seipentino.

Ncphclinc (a silicate of alumina and soda with a little potash)

takes the place of felspar in some lavas. It likemse occurs among
the ejected blocks of Somma, and, in the form of elseolite, among the

ancient crystalline rocks of Nonvay.
LcuciCe (ICjAl^Si^Oja) is a characteristic ingredient of many

Tertiary and recent lavas. It has not been met with among any of

the PaliBozoic or Secondary igneous rocks, nor ever in association

with quartz-

Haiiyne and Koscan are t^vo minerals allied to ganiet, found in

some Terthiry lavas.

Mica.—Under this general term are included several species of

minerals distinguished by their basal cleavage into thin lamince

and by their splendent of silvery lustre, ' The non-magnesian micas

include muscovite or potash-mica, the most abundant of all, and

lepidolite or lithia-mica ; of the magnesian micas the most important

is biotite. iiuseovJte enters into the composition of granite, gneiss,

mica-schist, micaceous sandstone, and many other rocks. Biotite is

likewise abundantly distributed among the older crystalline rocks.

Lepidomelane is a black mica often found in fine-grained granites.

Other species are margarodite—an abundant constituent of many
unctuous schists formerly called talc-schists, and haughtonite

—

which, according to }Ied3.1e, is the cominon mica of the granites in

the Scottish Highlands.
Ganict (an ahiminous ortho-silicate with lime, magnesia, iron, or

manganese) occurs in rhombic dodecahedrons or allied forms, and
also massive iu many metamorphic rocks, as mica-schist, cclogitc, &c.

Eindotc (a variable silicate of liine, alumina, iron, or manganese)
oeciu's in yellow or greenish transhicent crystals or crystalline

masses in many of the older crystalline rocks, though seldom as an
abundant constituent. It is probably always an alteration-product.

ToHrmcdinc, in its common black variety, schorly forms with
quartz the rock known as schorl-roek, and occurs in some granites,

gneisses, schists, and other crystalline rocks.

Zircon (silicate of zirconium) is found as a constituent of zircon-

syenite, and more sparingly in other crystalline rocks.

Tho hydrous silicates have resulted from the alteration of the

anhydrous forms. As constituents of roclcs they may be grouped
into two series:—(I) the aluminous, including the zeolites, and (2)

the magnesian, embracing talc, chlorite, serpentine, and their allies.

ZtvlKcs form a numerous genus of minerals distinguished usually

by their boiling up before the blowpi-pe, owing to the escape of their

wslcr of crystallization, by their frequent jiearly lustre, inferior

hardness, aud their occurreuco in cavities and veins where they
have been deposited from solution. Tliey are found as abundant
secondary provlucls in many aniygdaloids, also in altered limestones

and otlior nu-tamorphic rocks.

Scrpntfiiic (SiO.^.^-l'U ; MgO,42-97; HyO,12'89) isa dull impure,

usually green, granular to compact, move rarely foliated, mineral,

witli a hardness of 3 to 4 or even sometimes 5. Like the other

hydrous magnesian silicates it has a soapy orgi"easy feel. It occui-s

abundantly iu many altered rocks as a pscudomorph after some of

the anhydrous magnesian silicates, also as a massive rock forming
Iniire licds often a^ociatcd with metamorphosed limestones.

Chlorite is a general term including several miucraU which agree

in posse;»8ing a greenish colour, soapy foci, hardness oT only 2 to 2'5,

and (qxvUic i^ravity of 'I'd to 2":jJ>. It occurs iu chlorite slate and
iu nniiv tneks aa an alteration-product.

V.r/t' S>iO,..S9 to C3 ; i\Ij;0.:JO to 33 : IKO, from a trace up to 7 per

cent.) ocjura in hexagvmal }'l.ites or scales, cleaving readily into

flexible uon-vlastiii .laiuiu;v, but most commonly gi-auular and

massive, white to pale leek or applc-grecn, with marked pearly
lustre on cleavage-planes. It is met with in talc-slate, also fre-

quently in crystalline rocks as a result of the alteration of hotTi-

blende, augite, or other anhydrous magnesian silicate.

Dclcssitc and Sajjojiite are soft £:rt;eu hydious magnesian Edllcatts-

found as products of alteration in basa!t-rocks.

Carhon occm's chiefly as beds in the form of coal, lignite, peat,

kc. Graphite, however, is often met with in black or steel-grey

spUndent scales and granular masses iu metamorphosed rocks.

Anthracite also takes sometimes the form of black glancing grains

or of a ditfused fine black dust through certain palteozoic formations,

Carhcnaics play an important part both as individual minerals

and as rock-masses. The three most important are cfilcite, dolo-

mite, and siderite.

Calciic (carbonate of lime) is one of the most abundant minerals.

It occurs crystallized as a secondary product in most rocks which.

have undergone decomposition, especially where they contain sili-

cates into the composition of which limo enters. It is also found
massive as limestone, forming- beds having sometimes an aggregate

thickness of many hundred feet and an extent of thousands of

square miles.

Dolomite (carbonate of lime and magnesia) is likewise both a-

product of alteration and an original formation. In the former
condition it is met with crystallized as bitter-spar in many meta-

morphic rocks as well as in veins and cavities of imaltered forma-

tions. It occurs also as an amorphous granular substance, some-
times replacing calcite, and sometimes in vast beds or masses of
original deposit.

Siderite, Chalyhiie, or Spathic Iron (carbonate of iron) occurs both,

crystallized and massive, in the crystallized form it is compara-
tively iinimportant as a constituent of rocks, being then found
chiefly in veins and cavities where other ? Iteration-products have
been deposited. But in its massive condition it is found mixed
with clay and other impurities, and forming beds and nodules which.

are among the most important ores of iron.

Sulphur, though seldom occurring in large masses, is Videly
diffused as an accessory ingredient of rocks. It occurs crj'stallized

or finely granular in mineral veins, in nodiJes of limestone, and
other concretions, and in beds of limestone and marl. It also takes

the form of a crust in the sublimations of volcanic vents. Its fre-

quent association in Tertiary strata with the remains of lacustrine

shells, insects, and plants shows that it has in these cases been
formed at ordinary temperatures from aqueous solutions.

Suljyliidcs, combinations of sulphur with the metals, iron,

copper, lead, zinc, and a few others, have a wide distribution among
rocks. "Where aggregated into masses they form mineral veins. It
is the iron sulphides which deserve chiefly the attention of the
petrographer. They occur in two varieties

—

pyi'ite, cny'stallizing in-

isometric forms, and marcasiie, in rhombic forms. The former has
a remarkably extensive diffusion throughout rocks of all ages,

usually as minute crystals and thin streaks, but often in concretions

and more massive veins. Marcasite also is abundantly distributed

though less so than pyrite. From its greater liability to oxidation

the strata through which it is diflused are apt to yield rapidly to

the action of the T>-eather. sulphmic acid and different alum com-
pounds being produced.

Sulphates.—The most generally occurring sulphates in rocks are

gypsum and barytes. Gypsum (hydrous sulphate of lime) in.

minute monoclinic prisms and macles may be obtained by the
evaporation of sea-water, and in larger crystals of the same form it

is found in many stratified formations. It likewise occurs as a
secondary product in laminar or fibrous veins through rocks of
igneous origin, Beds of g}^sum, resulting from aqueous deposition,

frequently appear interstratified with rock-salt and the associated

products of evaporation. The anhydrous sulphate, anhydrite, like-

wise occurs among rock-salt deposits, but has a much ntore limited

diffusion than gj'psum. Barytes (sulphate of barji:a) almost always
occurs in veins or threads running through rocks. It is a common
vein-stone in association with metallic ores.

Halite or Jlocl-'Sali (chloride of sodium) is more widely diffused

than was formerly supposed. Microscopic research has shown its

presence in the form of^ cubes in the minute cavities iu the quartz

of granite and other rocks. It occurs as scattered crystals, generally

replaced by clay or some other substance, in many sti-atified forma-

tions. Its chief habitat, ho-wever, is in tho various saliferous

deposit-8 where it takes the form of solid beds of salt.

Fluorite or i7uor-v';/j(j'_r (fluoride of lime) is essentially a vein-stone^

associated with metallic ores, especially with sulphides of lead and
zinc. It occurs also in scattered cubes through various crystalline

rocks, such as granite, gneiss, ]ionih_\Tite.

Apatite (phosphate of lime, with 'luorino and often chlorine) has
been shown by microscopic inve&li^'ation to have a verj' wide dis-

tribution among crystalline rocks.It occurs in fine needles or stouter

hcxagonnl prisms in a large numbt^r of rrystalliue rocks, as granitp,'

qurtrtz-tr.icliyte. syenite, diorite. bns-xlt. and many others. It «lso oc-

curs massive as beds among the mon-am-icnt geological formations.

Iron oxides,—These arc abundantly distributed "tlirough roekb of
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ail agos. Hieraatite (peroxide of iron) oc'ours crystallized in veins

tiirough crystalline rocks, also massive and earthy in beds, and
sometimes in minute scales (rubin-glimmer) disseminated through

the minerals of many crystalline rocks. Magnetite (FejOj) has an
extensive ditfusion in the form of minute octohedra or grains

through crystalline rocks. In some of these rocks indeed, as in

"basalt, it plays the part of a chief constituent. It also occurs in

many raetamorphic rocks both scattered in detached crystals and
segregated into veins or beds, Titanofomte or titaniferous iron is

likewise found as a plentiful ingredient in many crystalline rocks,

particularly among the older bas-alta and doleritcs. Hydrous iron

oxide or limonite is diffused through almost all rocks. It is the

usual brown or yellow colouring substance of minerals, and may be

looked for wherever rocks containing iron have been exposed to the

weather. It occurs also mixed with clay and other iinpui-itiea in

teds, as in the bog-iron-ora of lakes and marshes.

a. Bocks.

I. General Characters.

A rock may be defined as a mass of mineral matter,

composed of one, more usually of several, kinds of mine-

rals,—having, as a rule, no definite external form, and

liable to vary considerably in chemical composition. The

crust of the earth is built up of rocks, including under this

term, not only hard solid masses like granite and limestone,

but even all loose incoherent deposits such as mud, soil,

peat, and blown sand.

Rocks may be distinguished by external and internal

characters.

L External Characters.

1. fitructi'.re, or the manner in which tba component

particles have been built up into the mineral masses called

rocks, is the fundamental character. Vie'.ved broadly, there

are two leading types of structure among rocks—crystalline

or massive, and fragmentaL

{'t) Crystalline—consisting of a network of interlaced

crystals and crystalline p.\rticle3. Sometimes those crystals

are large (half an inch or more in length), as in many
granites, when the texture is called coarse or macro-

crystiUiae ; in other cases they aro so minute as not to be

discernible with the naked eye, when the texture is micro-

crystalline or compact. While the crystalline structure is

particularly characteristic of rocks which have crystallized

from igneous fu.=ion, it is not altogether peculiar lo them.

It may be produced by chemical deposit from aqueous

solutions, or it may be developed in rocks previously

granular by cliemical infiltration and metamorphism.
Under the head of crystalline it is usual to include the

glassy or vitrrmts structure. Rocks posse.S3i;:g this character

are natural glasses produced by igneous fusion, such as

obsidian and pitchstons. Tn most of these rocks, however,

the process of devitrification niay be observed ; the glass has
evidently become more and more stony as it cooled, by the

appearance in it of small spherule?, or hairs, or crystals,

until in some cases it has become entirely litlioid. These
stages are best studied with the microscope, and belong
to the internal rather than the external characters.

When larger crystals than those of the compact base are

scattered through a rock, the texture is said to hiiporphyriiic.

Many rocks, when in a melted condition, have had a cellular

texture given to them by thoir imprisoned steam, like the

open, cavernous texture of ill-baked bread. Several varie-

ties- of this texture are distinguished,—as vehicular, when
there are comparatively fesv and small ht-les ; scoriaceous,

whanthe cavities occupy aboui as much space as the solid

part, and are of very unequal sizes and forms; pumiceons,
when the cells are much more numerous than the solid

portion, and when, consequently, a piece of the rock may
even float in water ; amyf/drdoiJal, when by subsequent
infiltration the cells have been filled up with concretions of

-calcite, calcedony, zeolite, iSrc, which, from tlie elongated
flattened form of the cells, arc frequently almond-shaped.

Foliated rocks have (heir crj-stalline ingredients arranged
in more or less defined layers, which usually in'osculata.

Schieiose rocks aro those where the foliated arrangement has
been so produced that the rock splits into rude rough lamina)

or plates.

Most of the crystalline rocks have resulted from Igneous

fusion. Some, like limestone, have been formed as deposits

in water. The foliated rocks are generally believed to have
acquired their pecvdiar character from the re-crystallization

of their ingredients along original divisional planes, "such

as the lines of deposit.

(5.) Fragmental or Clastic—These are all derivative from
previously formed masses. They vary in texture from
coarse masses consisting of accnmulated blocks, several feet

or even yards in length, to such fine aggregates as only

show their secondary origin by microscopic investigation.

They are said to be conglomeratic when they cousi^t of

beds of rounded water-worn pebbles like compacted gravel;

agfjlomeralic, when the blocks are large, rounded, or sub-

angular, and tumultuously thrown together ; brecciated,

when the fragments are angular and not water-worn, ilost

clastic rocks are bedded, that is, arranged in beds or layers.

Ea:;h bed may consist of many thin layers or laminte, which,

when they enable the rock to split up into thin leaves, give

what is called a shaly or fissile structure. Many fragmental

rooks show a concretionary structure. When the concretions

aro like the roe of a fish, and of a calcareous nature, they

form the oolitic structure ; when of larger size, like peas,

they give the pisolitic structure. There is often also a

crystalline structure developed in rocks originally quite

fragmental ; many limestones, for example, made np
originally of water-worn fragments of shells, corals, itc,

slowly acquire a crystalline character from the action of

percolating and slightly acidulous water. The action of

rain on the exposed parts of a recent coral reef produces

this change iu the dead coral.

2. Colour.—This character varies so much even in the

same rock, according to the freshness of the surface ex-

amined, that it possesses but a subordinate value as a means
of discriminating rocks. Nevertheless, when cautiously

used, it may be made to afford valuable indications as to

the probable nature and composition of rocks. It is in this

respect always desirable to compare a freshly-broken v\'!th a

weathered piece of the rock. White indicates usually the

absence or comparatively small amount of the metallic

oxides, especially iron. It may either be the original colour

of the rock, as in chalk and calc-sinter, or may be developed

by weathering, as the white crust on flints and on many
porphyries. iJ^aci seldom occurs on a weathered surface of

rock. Its existence may be due either to the presence of

carbon, when weathering v/ill cot change it much, or to

some iron-oxide (magnetite chiefly), or some silicate rich in

iron (as hornblende and augite). Many rocks (basalts and

dolerites particularly) which look quite black on a fresh

surface, become red, brown, or yellow on exposure. Yellow,

as a dull earthy colouring matter, almost always indicates

the presence of hydrated peroxide of iron. Bright, metallic,

gold-like yellow is usually that of iron -sulphide. Brotvn

occurs as the original colour in some carbonaceous rocks (lig-

nite), and ferruginous beds (bog-iron-ore, clay-ironstone, <tc.).

It very generally, on weathered surfaces, points to the oxida-

tion and hydration of ir.inarals containing iron, lied, in the

vast majority of cases, is due to the presence of granular

peroxide of iron. This mineral gives dark blood-red to

pale flesh-red tints. As it is liable, however, to hydration,

these hues are often mixed with brown and yellow. Green,

as the prevailing tint of rocks, occurs among metamorpliic

schists, when its presence is usually due to some of tlia

hydrous magnesian silicates (chlorite, talc, serpentine). It

occui-s also auiung the igneous rocks. eiDccially tUo.se of oh'-er
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geological formations, where some of the Lornblende, olivine,

or other similar silicates have been altered. A.mcng the

Bedimentar)' rocks it is principally due to the proto-sihcate

of iron in glauconite. Carbonate of copper colours some

rocks a bright emerald or verdigris green. The mottled

character so common among many stratified rocks is fre-

quently traceable to unequal weathering, some portions

being more oxidized than others ; while some, on the other

hand, become deoxidized from the reducing action of decay-

ing organic matter. To the latter cause may be attributed

the circular green spots so often found among red strata.

3. Lustre, as an external character of rocks, does not pos-

sess the value which it has among minerals. In most recks

the granular testure prevents the appearance of any distinct

lustre. Where a rock shows a completely vitreous lustre itwill

nsually be found to consist of a volcanic glass. A splendent

8omi-motallic lustre may often be observed upon the foliation

planes of schistose rocks and upon the laminiE of micaceous

sandstones. As this silvery lustre is almost invariably due

to the presence of mica, it is commonly called distinctively

micaceous. A metallic lustre is met with sometimes in

beds of anthracite ; more usually its occurrence among rocks

indicates the presence of metallic oxides or sulphides.

4. Hardness and Frangibiliiy.—A rock which can easily

bo scratched with the nail is almost always much decomposed,

though some chloritic and talcose schists are soft enough

to be thus affected. Compact rocks which can easily be

scratched with the knife, and are apparently not decomposed;

may be limestones, or other fragmeutal masses. Crystalline

rocks, as a rule, cannot be scratched with the knife unless

considerable force be used. The ease with which a rock

may be broken is the measure of its frangibility. Most rocks

break most easily in one direction ; attention to this point

will sometimes throw light upon their internal structure.

6. Fracture is tlio surface produced when a rock is split

or broken, and depends for its character upon the texture

of the mass. Finely granular compact rocks are apt to

break with a spliuleri/ fracture where wedge-shaped plates

adhere by their thicker ends to, and lie parallel with, the

general surface. When the rock breaks off into concave

and convex rounded shell-like surfaces, the fracture is said

to be conchoidal, as may be seen in obsidian and other

vitreous rocks, and in exceedingly compact limestones. The

fracture may also be foliated, clati/, or shalj/, according to

the structure of the rock. Many black, opaque, compact

rocks are translucent on the thin edges of fracture, and

afford there, with the aid of a lens, a glimpse of their

internal composition.

6. Feel.—Practice enables a geologist to discriminate

some rocks by the feel of their weathered or fresh surfaces.

Tiie hydrous magnesian silicates, as already mentioned.

Lave a marked soapy or greasy feeling under the ^ngers.

Some micaceous schists, with margarodite or an allied

mica, likewise exhibit the .lam&character.

7. Smell.—JIany rncks when freshly broken emit dis-

tinctive odours. Those containing volatile hydrocarbons

give sometimes an appreciable bitiiminons odour, as is the

case with some of the dolerites, which in central Scotland

have been intruded through coal-seams and carbonaceous

shales. Liniest^mcs liavo often a fetid odour; rocks full of

decomposing sulphides are apt to give a sidjihin-ous odour

;

those which are higlily siliceous yield, on being struck, an e»i-

}>t/reiimatic odour. It is very characteristic of argillaceous

rocks to emit a strong earthy smell when breathed upon.

8. Specijiojjrai'it!/ is an important character among rocks

as among minerals. It varies from OG among the hydro-

carbon compounds to 3'1 among the basalts. As already

stated, the average specific gravity of the rocks of the

earth's crust may be taken to be about 2'5, or from tliat

to 3 0. .

9. Magnetism is a distinguishing fcakire of many igneous

and some metamorphic rocks. In some cases it exists in

such development as powerfully to affect the magnetic

needle, so that observations with that instrument among
rocks of this character are deceptive. But even when much
more sparingly present, the existence of magnetic iron in a

rock may be shown by reducing the rock to powder in an
agate mortar, washing carefully the triturated powder, and
drying the heavy residue, from which grains of magnetite

may be extracted with a magnet. This may be done with

any basalt

ii. Internal Characters.

These are revealed chiefly by the microscope and chemical

analysis. By the former we learn what are the component

minerals of a rock, how they are built up into its mass, and

what changes they have undergone. By the latter we are

taught the chemical constitution of rocks, and are enabled

to bring into close relations rocks which have externally

no resemblance to each other, or, on the other hand, to

show that rocks externally similar are chemicaUy very

distinct.,

1. Microscopic Examination.—This method of inquiry

has made great advances during the last 20 years, especially

from the labours of German petrographers. Slices are cut

from the rocks to be examined, and after being polished on

one side with great care, are cemented by that side with

Canada balsam to glass, and are then ground down until

they attain the requisite transparency. In this way the

minutest features in the structure of a rock can be leisurely

studied. By the application of polarized light to these thin

slices a marvellously delicate method of petrographical

analysis is afforded.

Among the igneous rocks three leading types of micro-

scopic structure have been

established, chiefly through

the researches of Professor

Zirkel of Leipsic :— (1.)

Purely-crystalline.—Granite

(fig. 1) is a good example,

consisting, as it does, en-

tirely of crystals interlaced

with each other. (2.) Half-

crystalline.—In this divi-

sion, which embraces most

of the eruptive masses, the

rocks consist of a non-crys-

talline amorphous matrix

with crystals scattered

through it. This matrix

may be either (a) entirely glassy (figs. 2 and 3); (5) partly

devitrified through separation of peculiar little granules and

needles which are not

" microlites " of the com-

ponent parts of the rock

;

(<) an aggregation of such

little granules, needles, and

hairs, between which no

glass, or almost none; ap-

pears (microcrystallitic) ; or

((/) microfelsitic, nearly re-

lated to the-two previous

groupr, and consisting of

an amorphous mafsjnarktd

usually with indefinite or

half-effaced granules and fila-

ments. (3.) Xon-crystal-

line.—Rocks of this class are

much less common than those of the other two. In

most typical cuuditioa they consist entirely of a non

Flc. 1.—Microscopic Stiucltirc of Hoiks

—

Purelv cryEtalline—Scclion of Granite

(X IS diriiiicter). The -ivhite niincial

is quartz; tliat witli shading, ortlio-

clasc. Some flakes of mica me Ehoim
as striated forms.

Fig. 2.—Microscopic Structure of Olisj-

dian. A volcanic class, w Itli numerous
microlites. Mhich have bcctr di-awn out

in a ccncrnl direction durlnc tlieflow

of the melted rock (llaia-structurc);

(X IS diameter.)

their
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crystallized or amorplioiis {iiichi indiMualisirlen) substance,

sometimes glassy and sometimes microfelsitic.

Rocks really formed of compacted sediment become
sometimes so close-grained tiiat their origin may not be
apparent to the naked eye.

Their truly derivative char-

acter is well brought out by
the microscope. In fig. 4,

for example, the structure of

a piece of fine greywacke is

showiL It wUl bo observed

that the component particles

ar3 not crystals, but broken

and more or less rounded
fragments of different mine-

rals. The larger white pieces

are quartz, the darker por- Fig. a—Microscopic Sti-ucim-e o( VH^h-

tinnu rniTsisih nf crrti-iiilp-i nf "°"'^ * gl»ss7 bMe, witli numerous
lions COnSlSC Ol granules or feathered snJ needle-shopcd niicro-

slate, felspar, and other ''^s, end a sanWioe crystaL

substances, with a little siliceous ferruginous cement. Many
exceedingly compact and even flinty argillaceous rocks are

in this way shown by microscopic examination to be formed
of water-worn particles.

Rocks which have been so affected by subsequent
changes as to acquire a new
crystalline character, and to

receive the name Met?-
morphic, exhibit many char-

acteristic features of struc-

ture under the microscope.

Limestones, for exfMnple,

which have been altered into

sacoharoid marble are found

to consist of crystalline grains

of calcite, showing the charac-

teristic cleavage of that mine-

ral (fig. 5). The foliated

rocks (schists) show a curious

blending of the characters of igneous and sedimentary

rocks. Thus they have often a distinctly granular
structure, resembling that of

sedimentary deposits, with, at

the same time, an arrange-

ment of the micaceous folia

reminding us of the fluid

structure of igneous rocks.

In £g. 6, for instance, the

quartz-grains are to ba ob-

served in layers separated by
folia of mica which curve

and twist likethemicrolites in

an obsidian (compare fig. 2).

Much light has been cast Flo.6.—MicroscoplcStmctureofSaccha-

on the origin and history of ^"^^ "'"= Marble (Csrrara).

igneous rocks by microscopic investigation. It is easy, for
example, to see in what order

the several mineral compon-
ents have crystallized out of

the original glass. , Thus in

basalt the magnetite has a[>-

peared before the augitc, in

which it has been abundantly
enclosed. Again, the move-
ment of the stiU liquid or
viscid rock, when many of its

orystals had already been pro-
duced, is beautifully shown
by the "fluid structure" (fig.

2), where minor crystals and
particles are drawn into cu'vins lines which bend round

Fio. 4.—Microscopic Stnicture of a
fragmental rock. Greywacke.

Fig. 6.—iDcroscopic Stmchire of Mica-
schist

the large crystals, and also by the frequent fracture of tha

larger crystals and the insertion of portions of the general

ground-mass of the rock between the separated pieces.

That intensely saline water was present during the forma-

tion of many crystalline rocks is proved by the presence

in their crystals of minute cavities filled with fluid and
containing cubes of halite (common salt). Liquid carbonic

acid has been observed in such cavities.

Most interesting and important information is likewise

afforded by the microscope regarding the subsequent

changes which rocks have undergone through the influence

chiefly of percolating water. Every gradation of alteration

from the fresh mineral to its complete pseudomorph may be
observed. In this way many serpentines have been shown
to have been originally olivine rocks. It can be seen, too,

how certain minerals decay, and to what products their

alteration gives rise, even when the general mass of the

rock looks to the eye still tolerably fresh. There can be
little doubt that the application of microscopic analysis

is destined to throw much light upon both the formation

and the subseqaent hj-.tory of the sedimentary rocks.

These have not yet b ta so sedulously explored as the

igneous groups. The obscure subject of metamorphism is

especially open to elucidation by the microscopic method.^

2. Chemical Analysis.—This method of investigation

must supplement the work of the microscope. A mere
chemical analysis gives the ultimate chemical constitution

of a rock, but may aff'ord little clue to its mineral structure,

which can only be thoroughly examined by means of the

microscopic method. On the other hand, many rocks do not

allow of satisfactory determination of their constitution by
means of the microscope. For these chemical analysis is,

of course, indispensable. But our knowledge of no rick

can be considered complete until the rock has Deen sub-

jected to both processes of invt?t'^tion.

IL ClaBsificaiion and Description.

A precise yet convenient classification of rocks is still

required. We may adopt chemical characters as the basis

of arrangem.ent, and group rocks according as they may
be sulphates, carbonates, silicate.'!, itc. ; but in so doing we
place together rocks which, from a geological point of view,

have no real affinity. Again, we may select miueralogical

composition as the groundwork of the classification ; but in

this case also great violence may be done in the geological

relationships of the rocks. In many respects the long estab-

lished geological arrangement according to manner of pro-

duction is a usefnl one—igneous, aqueous, and metamorphic

rocks. There is, of course, the obvious objection to it that

it starts upon a preconceived theory of the origin of the

rocks, and this objection must be admitted to be serious.

Every year, however, is diminishing its force by making us

more certain of the mode of formation of difi'erent rocks

;

and, probably, some modification of it will in the end ba

very generally adopted. In the meantime the most eligible

course seems to be to choose a scheme of arrangement

which, confessedly imperfect and temporary, shall recogniza

at once the mineralogical, chemical, and geological relations

of the rocks. With this object the following classification

will be adopted here.

I. Crystalline and Glassy S'orirFragmenial Eoch.

\. Simple Rocks (composed of one mineral substance),

—chiefly of aqueous rocks formed from chemical

precipitates.

> The reader ti-ill find this subject fully treated in Zirkei's Mikro-

tkopUche Beschaffenheit der Mineralim und Gtsteine (1878); Eosen-

basch's Mikroskopische Physiographe der Mineralu.il und Ocsteine

(1873-7), Vogelsang's JrystoUiten (1874), and DelaVilleeiindRenard,

S<cr la Tochea pluloniennea dt la Bdgigw (Acad. Royale de Btlgiiue,

1876).
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3. Compound Kocks (composed of two or more mine-

rals), including (a) Massive series, embracing the

various igneous rocks, as granite and lava, and (6)

Schistose series, including allthecrystallineschist.3

and most of the so-called meiamorphic rocks.

II. Fro(/mental or Clastic Hocks, including (a) Gravel

and Sand Rocks, (6) Clay Rocks, (c) Plant-formed Rocks,

{d) Rocks formed from animal remains, (e) Volcanic

Agglomerates an-d Tuffs.

L Crystalline and Glassy or N'on-Fragmental Rochs.

The great majority of these rocks are original formations;

that is, they have not been palpably derived from the

dcstrviction of pre-existing rocks, as in the case of the frag-

meijt;».l series. They include all chemical precipitates,

whether these possess a distinctly crystalline or a dull

granular texture, all rocks which have consolidated from
igneous fusion, and all the schistose and metamorphic rocks

wliich, whatever may have been their original character,

now possess a crystalline or f"oliated structure.

1. Simple Rocks.

Limestone is a mnss of caibonate af lime, either nearly pure or

mixed with clay or other impurity. Few rocks vary more in

loxtiire and composition. It may be a Iiard flinty close-grained

mass, breaking with a splintery or conchoidal fracture ; or a crystal-

line rock built up of fine crystals of calcite and resembling loaf

sugar in colour and texture {fig. 5) ; or a dull earthy fi'iabis chalk-like

deposit ; or a compact massive finely -granular rock resembling a
close-gi\T,ined sandstone or freestone. The colours, too, vary exten-

sively, the most common being shades of blue-grey and cream-
colour passing into white. Some limestones are highly siliceous,

the calcareous matter having been accompanied with silica in the
act of deposition ; others arc argillaceous, sandy, ferruginous, dolo-

mitic, or bituminous. To some of tiiese varieties particular names
have been assigned:

—

Oolite^ a granular limestone built up of small

roe-Iikc grains, each of which consists of concentric coats of lime;

Pisolile, an oolitic or pisolitic limestone where tlie grains are as

large as peas ; Travertine {calcareous tii/a), the material deposited

by calcareous springs, usually white or yellowish, varying in

texture IVom a soft chaik-like substance or marl to a compact
building-stone ; Stalactite^ the calcareous pendant deposit formed
on the roofs of caverns, vaults, bridges, &,c. The water from which
the hanging lime-icicles are derived drips to the floor, and on
further evaporation there gives rise to the crust-Uke deposit kno\vn
as stalagmite. Hydraulic limestone contains sufficient silica (and
usually alumina) that, when it is burnt and subsequently mbced
with water, a compound containing silicate of calcium is formed,
which has the property of "setting" or hardening under water.

Limestones containing perhaps as much as 26 per cent, of silica,

alumina, iron, Sec, which in themselves would be unsuitable for

many of the ordinary purposes for which limestones are used, can
bo used for making hydraulic mortar. These limestones occur
sometimes in beds like those in the Lias of Lyme Regis, sometimes
in nodules like those of She)>poy, from which Roman cement is made.
Ccm'int-stonr^ is the name givju to many pale dull ferruginous lime-

stones, which contain an admixture of clay, and some of which can
be pvorttably used for making hydraulic mortar or cement. Fetid
limestone {stinksLcin, swincstonc) gives off a fetid smell, liive that of
sulphuretted hydrogen gas, when struck with a hammer. In some
cases, as in that at North Berwick, the rock seems to have been
deposited by volcanic springs coiftaining decomposable sulphides as

well as lime. In other inttan'.es the odour may be connected with
the decomposition of organic matter. In some quarries in the Car-
boniferous Limestone of Ireland, as mentioned by Mr Jukes, the
fresiily broken rock may be smelt at a distance of a hundfcd yards
when the men are at work, and occasionally the stench becomes .so

strong that the workmen arceickcned by it and require to leave off

work for a time. Comstoiic is an arenaceous or siliceous limestone
particularly chdracteristic of some of the PaL-eozoic red sandstone for-

mations. Rottcnslone is a decomposed siliceous limestone from which
most or all of the lime has been removed, leaving a siliceous skeleton
of the rock. A similar decomposition takes place in some ferrugin-
ous limestone with the result of leaving a yellow skeleton of ochre.

Marble J3 limestone which has ac'iutred a granular crystalline

structure. Ordinary statuary marblo is a familiar example of this

rock. It is white, fine-gi-aincd, composed of -minute crystalline

granules of calcite, and rcscmblcB loaf-sugar, whence t!ie term
" saccharoid " often applied to it (fig. 5). Fine sUverj' scales of mica
or tale may often be noticed even in the purest marble. Some lime-

etoncd ftssociatcd with gneiss and schist are peculiarly rich in

minerals,—treinnlite, actinolifc, nnthophyllite, zoisitc, and many
other species occurring there, often in "great abundance. Many
varieties of colour and texture occur among .these linxcstones, as
may bo seen in the numerous kinds of ornamental marble.

Dolomite {Magnesian Limestone) is a massive formation of the car-
bonates of linie and magnesia, commonly associated Tiith gj'psum,
roL-k-salt, and other results of the evaporation of saturated
saline waters. It is dull fjranular to finely crystalline in texture,
sometimes full of cavities lined with crystals of dolomite, sometimes
aggregated into botiyoidal, mainmillated, and other concretionary
forms. Dolomite also occurs as the resiiit of a chemical transforma-
tion of ordinary limestone, carbonate of magnesia replacing carbon-
ate of lime. This process, known as dolomitixation^ was largely
insisted on by Von Buch and has been discussed by liischof. Tho
metamorphic vanety of the rock is generally quite crystalline,

resembling saccharoid marble in texture, and sometimes even in

colour, though yellowish tints are apt to predominate. As a jjroof

of.ihe dolomitization or conversion of limestone into dolomite the
fact may be noticed that fossil shells, and other organisms consisting
originally of calcltSi have been altered into dolomite. On a small
scale a similar changa may be observed in a limestone where it is

traversed by some igneous dyke. Even along the vortical joints

of limestone where no igneous matter has penetrated, and where
percolating water has probably been the only agt-nt of change, the

limestone is changed for some distance on cither side into a duU
yellow dolomite, localiy termed " dunstone."

Gyps^tm occurs as a rock in the form of beds and concretions as

well as in strings and veins. It is associated with red strata, often

with dolomite, rock-salt, and anhydrite,

Rock-sdli, massive chloride of sodium, occurs in beds some-
times GO to 90 feet in thickness, rudely crystalline, usually stained

red from an admixture of red seditticnt, like that of the red clays

and sandstones among which the salt-beds occur.

Ironstone.—Besides the iron, ores met with in veins associated

mth other accompaniments of mclallifcrnus lodes, there are in.iiiy

which were doubtless formed as chemical prcripitates on the floors

of lakes and other sheets of water. Some of these deposits {cither

peroxide or carbonate of the protoxide of iron) arise from pre-

cipitation in water or on moist ground T\iiere organic matter, espe-

cially of vegetable origin, has decomposed. The liard crust of

hydrous peroxide of iron which forms under wet or bop^ soil (mior-

hand jyan, hog-iron-ore) is an example of such a deposit now in

course of formation. Where tho peroxide has been reduced nnd
become carbonate, it occurs in beds or nodules usually mixed with

a variable proportion of clay {cluy iroiistnne)^ and sometimes with a
good deal of carbonaceous matter from associated vegetation (black-

band zroJistonc). Clay iron-ore is one of the most valuable ores of

the metal, and occurs largely in beds and tjodules in the Carboni-

ferous system, as well as in parts of the Jurassic seiics in Britain.

In some of the oldest geological formations extensive beds occur of

haematite and magnetite.

Serpentine.—This mineral occurs massive, forming large bands of

rock. In some places it may have been an original deposit frcm

oceanic water, comparable to the glauconite found tilling the

chambers of ForamimYcra, and occurring extensively both in old

geological formations and on the present ocean-floor. The serpen-

tines associated with the gneisses and otlier crj'stalline rocks have

had this origin assigned to them by Sterry Hunt. There can be

no doubt, however, that many, probably most, serpentines are iko

results of the alteration of pre-existing rocks. Tsrhennak pointed

out that much serpentine has been produced by tho hydration and
alteration of olivine, and this view has been confirmed by illustra-

-tions fi-om all parts of the world. In many serpentines the forms

of the original crystals of olivine may stOl be detected. Hence
the difficulty in understanding how there could be intrusive masses

of serpentine—a hydrated magnesian silicate—is now removed, for

we see that the original olivine-roeks may have been intruded aa

molten masses which would preserve their external characters as

eruptive rocks though undergoing an internal conversion into

serpentine. With many Paleozoic limestones, and more particularly

witb the crystalline beds wliich occur among the schistose rocks,

serpentine is frequently associated. Some of this may represent

the result of an alteration of dolomite, though, as above stated, it

may with more probability be connected with some original ocesnic

deposit of a magnesian silicate.

2. Compound RocI:s.

Nearly the whole of the rocks in this division consist of

two or more minerals. A few examples occur, however,

^where, at least in some parts of their mass, the rocks are

formed of only one miueral. Strictly speaking, these excep-

tions should be placed among the simple rocks. But they

arc so closely linked with tho compound masses that to

separate them would do much more violence to geological

continuity than any harm likelyito arise frQr.:^tho present^
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arrangenent. Besides, a rock whlcli, liks obsidian, may
appear quite simple at one place may, st a short distance,

show the presence oi other minerals entitlixig it to a place

among the compound rocks.

(a.) Masdve Rockr,.—This important division consists

almost entii-ely of rocks which have resulted from igneous

fusion. Considered Trom a cheir.iotJ point of view, these

rocks may be described as mixtures in different propor-

tions of silicates of alumina, magnesia, Urns, potash, and

soda, usually with magnetic iron cud phosphate of lime,

and, in a great group of rocks, with an excess of silicic

acid, existing as free quartz. Taking this last feature as a

basis of arrangement, some petrographers have proposed to

divide the igneous rocks intu an acid group, including such

rocks as granite, quartz -porphyrvj and quartz -trachyte,

where the ^jercentage of silica rar.ges from 60 to 75, aud a

basic group, typified by such rocks as leucite-lava and basalt,

where the propovtiou of silica is only about 50 per cent.

In the vast majority of igneous rocks tiie chief silicato is

a felspar,—the number of rocks where the felspar is repre-

sented by another silicate (as Icucite or nepheltne) being

comparatively few and unimportant. As the felspars group

themselves into two great serieS; the monoclinic or ortho-

clase, and the tricliuic or plagioclase, the former with, on

the whole, a preponderance of silica, and as the minerals

occur under tolerably distinct and definite conditions, it has

been proposed to divide the f^ilspar-bearing massive roclcs

into two series,—(1) the orthoclase rocks, having orthoclase

as their ckief silicate, and often with free silica in excess,

and (2) the plagioclase rocks, where the chief silicate is some
species of tricliuic felspir. The former series corresponds

generallj' to the acid group above mentioned, while the

plagioclase rocks are on the whole decidedly basic. It

has been objected to this arrangement that the so-called

plagioclase felspars are in reality very distinct minerals,

with proportions of silica, ra:}giug from 43 to 69 per

cent.; soda from to 12 ; and lime from to 20. But
in the state of minute subdivision in which the minerals

occur in many igneous rocks, it is often scarcely possible

to determine the species of felspar.

Without atceiijpting here any formal classification, accord-

ing eiihcr to relative proportion of silica or to the distin-

guishing felspar, it may be sufilcient to arrange the following

description of the massive rocks in a continuous series, with

the most typical acid or orthoclase rocks at the beginning,

and the basic felsparless rocks at the end.

Granite is a thoroughly crystalline-grarailar admixture of felspar,

mica, and quartz. The felspar is chiefly orthoclase, but atriatod

triclinic felspai's (as oUgoclaso and albiie) may often be observed in

smaller quantity. The mica in most granites seems to be the
potasli or muscovito vaiiety, usually of a ^'liite silvery aspect;

sometimes it is dark brown or black, and belongs to biotite (mag-
nosian mica) or lepidomelane. Dr Heihlle finds the common mica of
tho granites in the Scottish Highlands to be a new variety, which
he has called haughtonite. The quartz may be obsei-ved to form
a kind of paste or maj^iua wrapping round tho other ingi-cdients

(sto fig. 1); It is only in cavities of tho granite that the component
minerals occur as independent well-formed crystals, and there too
the accessory minei-nls are chiefly found, such as beryl, topaz, tour-
maline, &c.

,
Microscopic examination of granite by Sorby and other later

observers has shown that the quartz is full of cavities contaiuing
liquid, sometimes in such numbers es to amount to a thousand
millions in a cubic inch. The liquid in these cavities appears
usually to bo water containing chlorides of soda and potash, v/ith
sulohatca of potash, soda, and lime.

Granites vary in toxturo from extremely coarse crystalline masses,
with crystals an inch or more in length, to fine granular rocks which
pass into elvanite or felsite. They are sometimes porphjTitic, with
large scattered orthoclase cr>-sta]s. The variety known as graphic
granite is dlsting^iished by tlie way iu which the quartz is crystal-
li?od through the felspar in imperfect orhcmihcdral shells arranged
with their longer axes generally parallel, so as to produce on ci-oss

fracture the appearance of Hebrew character?.
The mean of eleven analyses of gr-inites made by Dr Haughton

gavo the followijig_ average compnsition :--SiUca, 72 '07: alumiaaj
14"S1; peroxide of irou, 2-22-; potash, 5*11; soda, 2'79; Hmo, 1-63;

magnesia, 0-33; loss by ignition, l'Q9; total, ICO'06,—-withaineaii
specific gravity of 2 '66.

Grr.nitfi occhrs (1) asan cruptivo rock, forming huge bosses, which
rise through other formations both stratified and uustratified, and
sending out veins into the surrounding and overlying rocks, which
usually show evidoncj of mach alteviitioa as they approach the
granite

; (2) connected vd'^U. true volc^inir: rocks, and forming pro-

bably the lower portions of masses Mii'.ch flowed out at the surface

as lavas; and (3) in tho heart of mouiuiiin chains and elsewhere, so

iuHmatcly connected v/ith metamorpliic rocks as to suggest that it

is itself a final stage of the metamorphism of rocks. * Granite is thus
a decidedly ^fwio7»'c rock; that is, it has consolidated at some depth
beneath the suriaco, and in this respect diflfers from the superficial

volcanic rcclcs, such as lavas, which have flowed out above ground
from volcanic orifices.

Quarlz-porphynj, Fdsiic-porphyry, Fdstone, FeUitc.—These names
are given to diflercnt conditions under which oi-thoclase and quaitz

unite to form a massive eruptive rock. When tho quartz forms
v/ell-marked grains, blebs, or crystals the rock is a quartz-porphyry,
when tho felspar and quartz are so Intimately mixed as to appear

to tlie eye as a homogeneous matrix, the rock is called bv one of tlic

other epithets.

Tho base of the rock, wnether in the form of quartz-porphyr}' or

felstone, is usually exceedingly compact or even flinty in texture.

Under the microscope'it shows the microfelsitic character, the tiuo

nature and origin of which is stiil tho subject of much discussion

among pstrographers. Wlien the quartz occurs in forms visible to

the naked eye it usually appears as round or irregular grains,

varjdng in size from mere specks up to pieces as large as a pea or

larger. Less frequently it occui"s definitely crj-stallized, and some-
times in perfect doubly terminated pyramids.

Besides the othoclase of the dihussd matiix, this mineral occurs

in crystalline fragments and crystals, which sometimes reach to the

length of an inch or more, so as to give a markedly poi-pliyritic

character to the rock. Triclinic felspars usually occur, though
perhaps not so commonly as in granite. Mica and hornblende are

among tho most frequent of tho miuevala "which accompany the two
essential constituents, while apatite, magnetite, and pyrite are net
infrequent accessories.

The colours of quartz-porphyry and felstone depend chiefly upon
those of the felspar,—fle^-red, reddish-brown, purple, yellow, bluish

or slate-grey, and even white, being in different places characteristic.

The presence of much mica or hornblende gives dark grey, brownj
or greenish tints. It will be observed in this, as in other rocks

containing much felspar, tliat the colour, besides depending on thB

hue of that mineral, is greatly regulated by the nature and stage

of decomposition. A rock weathering externally with a pale yellow

or white crust may bo found to bo quite dark in the central un-
decayed portion.

The flesh-red quartz-porphyry of Dobritz, near Meissen, in

Saxony, was found by Kentzsch to have the following chemical

composition:—Silica, 76*92; alumina, 12*89; potash, 4'27; soda,

0*68; lime, O'GS; magnesia, 0"98; oxide of iron, 1*15; water, 1*97
;

total, 09 54,—specific gravity, 2*49.

Besides the ditferences of colour already referred to, minor varieties

in composition are produced by the relative abundance and size of

the felspar crystals, and by tho presence of mica [wAcaceoics quartz-

porphyry., micaceous felstone, or felsite), hornblende {hornhlcndic

qxtartz-porphyry or felstone)^ or ether accessory ingredient, Tho
variety called minctte consists of a felsite base with crystals of

orthoclase and dark mica, and may be regarded as a micaceous fel-

stone, bearing the same relation to the jvcid felspar-rocks (fclsionrfs)

that inica-pori^hjTite does to the more basic forms (porphjTites),

When the base is very compact, and the felspar-crystals well defined

and of a difl"erent colour from the base, the rock sometimes takes a
good polish, and may be used with effect as an ornamental stone.

In ordinary language such a stone is classed with the "marbles,"

under the name of " poqdiyry."

Closely related to the quartz-pon)hyries and fclstones, of which,

indeed, it can be regarded only as a variety, comes the rock

known as clvan or clvaniU. This is a Cornish term for a crystal-

line-granular mixture of quartz and orthoclase, forming veins which

proceed from granite, or occur only in its neighbourhood and are

evidej^tly associated with it, -It forms an immediate stage between

granite and quartz-porphyry.

Quartz-porphny and the other varieties included under this

species occur (1 ) with plutonic rocks, as eruptive bosses or veins,

often associated -nith granite, from which, indeed, the elvanite, as

just stated, may be seen to proceed directly; of frequent occurrence

also as veins and irregularly intrnded masses among highly con-

voluted rocks, especially when these have been mora or less meta-

morphosed
; (2) in the chimneys of old volcanic orifices, forming

there the " neck " or plug by which the vent is filled up ; and (3) as

truly volcanic rocks which have been erupted at the Eurfaco in the

form of flows of lava, either (a) submarine, as m the felstones oi

X. — 30
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"Wftlea, associated witli tho maiino Lower Silurian rocks, or (i)

mbacria], as probably in the quartz-poiphyry of An-an, and perhaps

in tho series of tho * green-slates and porphyries " of tho Silurian

system in Cumberland, which Professor Kamsay has conjedtured to

bo tho products of a subacrial volcano.

PitcJtsione {Retinite) is a glassy rock, having a pitch-like or resinous

iustro, and a black or dark-green colour ranging througli shades of

green, brown, and yellow to nearly white. It is. essentially an

orthoelaso rock, and may be regarded as the natural glass of many of

the more granular or crystalline orthoclase rocks, such as the quart z-

porphyiiea or felsites. Examined microscopically, it is found to

consist of glass in which are diffueed, in greater or less abundance,

hair-like microlites, angular or irregular grains, or more definitely

formed crystals. The pitchstono of Corriegills, in the island of

Arran, presents abundant green, feathery, and dendritic microlites of

a pyroxenic character (see fig. 3).

According to IHiTocher the mean composition of pitchstone is

—

BiUca, 70*6; alumina, 15"D; potasli, 1"6; soda, 2'4; lime, 1*2;

magnesia, "6 ; oxides of iron and manganese, 2 'Q
; loss by ignition,

€'0. The mean specific gi-avity is given as 2 '34.

Pitchstono is found either as intrusive dykes, veina, or bosses,

probably in close connexion with former volcanic activity, or in

shoets wliich, like the porphyritic pitchstone of the Isle of Eigg,

/lowed out at tho surface as lava-streams,

LipariU {lihT/oIitiJ, Qiiariz-trachytc) is an orthoclase rock con-

taining an excess of silica which usually appears in distinct grains

or in doubly terminated pyramids. Tho orthoclase, which is of the

variety termed sani-Jino, is sparingly accompanied with tricUnic

felspar. Other frequent ingredients are magnesia-mica, hornblende,

augite, apatite, and magnetite. Considerable diversity exists in the

texture of this rock. Somo varieties are coarse and granitoid in

character, and are regarded by some petrographers as tho equiva-

lents in Tertiary times of the granite of older geological periods.

From this crystalline aspect intermediate varieties may bo obtained

like the quartz-porphyries, passing by degrees into more or less

distinctly vitreous rocks. Throughout all these gi*adatious, Iiow-

ever, a characteristic ground mass can be seen imder the microscope

having a glassy, enamel-like, or porcellaliolis character. An analysis

by Vom Ilath of a rhyolite from the Euganean Hills gave—silica,

76-03; alumina, 13 '32; soda, 5*29; potash, 3-83; protoxide of iron,

1-74; magnesia, 0-30j lime, 0*85; loss, 0-32; totals 101-68,—
specific gravity, 2*553. Liparite is a volcanic rock of late geologi-

cal date occurring in tho form of erupted lavas.

Obsidian is a volcanic glass representing tho vitreous condition of

a highly silicated sauidine-rock, such as liparito. It resembles
bottle glass, having a perfect conchoidal fracture, and breaking into

sharp splinters, semi-transparent or translucent at the edges. Tho
colo"rE of tlie rock are black, brown, or gi-eyish-gieen, rarely yellow,

blue, or red, but not infrequently streaked or banded with paler

and darker lines. When a thin slice of obsidian is prepared for tho

microscropo it is found to bo very pale yellow, grey, or nearly

colourless. On being magnified it siiows that the usual dark
colours are almost always produced by tlie presence of minute crys-

tals, needles, and black hair-liko bodies. In rare examples tho

obsidian appears as a perfect glass without any foreign admixture.

The minute crystals and hair-liko bodies sometimes so increase in

abundance as to make the rock lose the aspect of a glass and assume
that of a dull flint-like or enamel-like stone. This devitrification

can only bo properly studied with the microscope. Again little

granules {^plv.rulUcs) of a dull gi-ey enamel (pearlstone) appear,

and in some parts of the rock so abundantly as to alter its character

and convert it from obsidian into pearlstone. The average chemical

composition of the rock is—silica, 71 '0; alumina, 13 "S; potash,

4*0; soda. 5*2; Hme, 1 "1 ; magnesia, 0*6; oxidgs of iron and man-
ganese, 3-7 ; loss, 0*6; total, 100*0,—mean specific gravity, 2*40.

Obsidian occura as a product of tho volcanoes of late geological

periods.

Pearlstone {Pcrllk) is another vitreous condition of sanidino lava.

As its name denotes, it consists of vitreous or enamel-Iiko globules,

occasionally assuming polygonal forms by mutual pi-cssure. Thcso
globules sometimes constitute the entire rock, their outer portions

shading off into each other so as to form a compact mass ; in other

cases they are separated by and cemented in a compact glass or

enamel. Thoy consist of successive very thin shells, which, in a
transverse section, are seen as concentric rings, usually full of tho

samo kind of hair-liko crystallites and crystals as in obsidian.

Occasionally there are found among them truo spherulites where the

internal structure is radiating fibrous. When such spherulites

occupy tho main mass they give rise to sphmditC'rock.

Paiaic, is a general term for. the cellular and filamentous or

frothdiko parts of lavas. In tho gieat majority of cases it is a form
of tho obsidians, showing under tho microscope tho usually vitreous

cliaractors, and possessing a spucific gravity of 2'0 to 2*53, though,

OTing to its porous natiu'e, it possesses gi-cat buoyancy and readily

flon.ts on water. At Hawaii, however, somo of the pyroxenic or

olivine lavas give rise to a pumiceous froth which has tho usual

outwai-d cliaractera of ordinary pumice.

The rocks enumerated up to thia point are all orthocbse-roclts,

and markt-dly siliceous, frequently showing their excess of silica iu

the form of quartz grains or crystals. In the succeeding group free

quartz is nut found as a marked constituent, although occasionally
it occurs in some quantity. In this series syenite may bo regarded
as. the equivalent of granite in the quartzose series, orthoclase por-
phyry of.quartz-porphyry and felstone, and trachyte of liparite.

Syenile.—According to tho modern nomenclature, this name,
which was formerly given in Eugland to a granite with horn-
blende replacing mica, is now restricted to a rock consisting essen-
tially of a mixture of orthoclase and hornblende, to which plagio-
clase, quartz, and mica aro occasionally added. The name syenite,
first used by Pliny in reference to the rock of Syene, was introduced
by Werner as a scientific designation, and applied to tho rock of the
Plauenscher-Grund, Dresden. Werner aftei-wards, however, inade
that rock a greenstone. The base of all syenites like that of
granites is ci-ystalline, without a trace of any amorphous substance
between the crystals, such as most igneous rocks contain. Hence
the texture is of that crystalline kind commonly know^n as
gi'anitic.

The typical syenite of the Plauenscher-Grund, foi-mcrly described
as a coarse-grained mixture of flesh-coloured orthoclase and black
hornblende, containing no quartz, and with no indication of
plagioclase, was regarded as a normal orthoclaso-hornblende rock,

ilicroscopical research has, however, shown that well-striated tri-

cUnic felspar, as well as quartz, occurs iu it. Its composition-is
shown by tho following analysis:—silica, 59-83; alumina, 16-85;
protoxide of iron, 7-01; lim«, 4 '43; magnesia, 2-Gl; potash, 6*57;

soda, 2'44; water, &c., 1'29; total, 101'03. Tlie average specific

gravity of syenite is from 2*75 to 2-90.

Syenite occurs under conditions similar to those in which granite
is found;- it has been erupted in large irregular masses, especially

among metamorphic rocks, as well as in emaller bosses and veins.

Orihodasc Porphyry {Quarizhss Porphyry) is an orthoclase rock
containing no quartz, or a very sparing admixture of that mineral,

but with a little plagioclase, and not nnfrequently with some horn-'
blende and dark biotito. It contains from 55 to 65 per cent of silica.

It differs thus from quartz-porphyry and felstono in its smaller pro-

portion of silica, but the distinction is one which, except by
cjicmical or microscopical analyses, must often be difficult to estab-

lish between the fine compact felstoncs and the orthoclase por-

phyries, especially when the latter contain fi-ee quartz. This rock is

sometimes termed syenite-porphyry, since it is associated with
syenite much in the same way that elvanite is with granite. It is

like syenite a plutonic rock, and occurs in veins, dykes, and in-

trusive sheets: Probably, however, many of tho so-called "fel-

stones " which occur as lavas, contemporaneously ejected with tho

older Palteozoic formations, are really orthoclase-porphyries.

Trachyte, a term originally applied to a large series of modern
volcanic rocks possessing a characteristic roughness [jpax^A under
the finger, is now restiicted to rocks consisting essentially of

sanidine, with more or less tricUnic felspar, usually with horn-
blende, biotite, or augite, and sometimes with magnetite and
apatite. In microscopic structure the rock is distinguishable from
the quartz-ti'achytes or liparites by tho absence or feeble development
of an}"" microfolsitic ground-mass, and in general by the piesenco of a

porphyritic base, consisting either of a pure glass or of one with de-

vitrification products. The average composition of trachyte may
be stated thus:—silica, 60*0; alumina, 17'0; protoxide of iron,

8'0; magnesia, 1*0; lime, 3-5; soda, 4-0; potash, 5*0; loss by
ignition, 1*5. -Average specific gravity, 2 '65. Trachyte is a vol-

canic rock of Tertiary and post-Tertiary date.

, Phonotitc. [Clinkstone), a term suggested by the metallic ringing

sound emitted by the compact varieties when struck, is applied to a

mixture of sanidine felspar and nepheline with hornblende and
usually nosean. An average specimen contained silica, 577; alu-

,

mina, 20 6; potash; 6*0; soda, 7'0; lime, 1*5; magnesia, 0*6; oxides

of iron and manganese, 3 '5; loss by ignition, 3*2 per cent. The
specifii; gravity maybe taken as about 2 '58. PhonoUte is sometimes
found splitting into thin slabs which can be used for roofing pur-

poses. Occasionally it assumes a porphyritic texture from tho

presence of largo crystals of sanidino or of hornblende. When tho

rock is partly decomposed and takes a somewhat porous toxtui'e, it

resembles trachyte in appearance.

Lilce trachyte, phonolito is a thoroughly volcanic rock and of lato

geological date. It occurs sometimes filling tho pipes of volcanic

orifices, sometimes as sheets which have been poured out in the form

of lava-streams, and sometimes as dykes and veins.

In tho rocks enumerated up to this point the essential felspar

constituent is orthoclase; in tho felspar rocks now to be described

the corresponding ingredient is nearly always somo tricUnic form.

In the volcanic rocks of this series there is usually somo mineral of

tho hornblende or augite family present in such quantity as to give

a gi'cen or even black colour to the mass.

Porphyrilc may be used as the designation of rocks which consist

essentially of somo triclinic felspar, and show a glassy or partially

devitrificd ground-mass coutainiug abundant ciystals of plagioclaso
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Hth magnetite or tuaiiifoioHS iron, and sometimes hornblende,

augite, or mica. These i-ocks include ranny varieties which have not

yet been thoron;;liJy examined. The texture varies, from coarse

crystalline-granular to exceedingly close-grained, and passes oc-

casionally even into viti-cous. rorphyrito is a volcanic rock very

characteristic of iho later I'aia'ozoic fonnations, occnn-Lng there as

interstratified lava-beds, and in emiitivc sheets, dykes, veins, and
irregular bosses.

Dioritc {Greenstone in part) is a crystalline mixture of qligoclase*

or some allied felspar and hornblende with magnetic iron and apatite.

"WTiere free quartz occurs the rock is called quartz-diorilo. The
more compact dark varieties have bi?en termed aplutnUc. The
average chemical composition of tliis rock may be taken to be

—

silic:^, 53-2; alumina, 16 '0; potash, 1-3; soda, 2-2; lime, 6-3;

magnesia, 6 '0 ; oxides of iron and manganese, 1 4 "0 ; loss b}' ignition,

I'O. The mean specific gravity is about 2*95. Diorito occurs as an

eruptive rock under conditions similar to those of qnart2-porphj-ry

and syenite. It is found in palaeozoic volcanic regions, as in Korth

Wales, in "neslt"-like masses which may mark the position of some
of the volcanic orifices of eruption.

Propylite is a name given to certain Tertiary volcanic rocks consist-

ing of a plagioclase felspar and hornblende in a fme-grained ground-

mass. They are subject to considerable alteration, the hornblende

being converted into epidote. Some qnartziferous propylites have

l)een described by Zirkel from Clarence King's Swvcy of the AOth

J^aralUl, wherein the quartz abounds in liquid cavities containing

briskly moving hubbies, and sometimes double enclosures with an
interior of liquid carbonic acid.

Mornblcnd^AjidcsUs is a rock of late geological date consisting of

a piagioclase felspar and hornblende often with a little sanidanc.

The ground-mass is frequently quite crystalline, or sho-ws a small

propoition of a felsitie nature, with miorolites and granules. AVTien

the rock contains free quartz it is called Dacite.

In the next series of rockS angite plays a similar part to that taken
by hornblende in the foregoing spemes.'

' Dialutsc.—Tliis name has been given to certain dark green or black

eruptive rocks found in the -older geological formations and consist-

ing csseutirxUy of a triclinic or piagioclase felspar, augite, magnetic
or titaniferous iron, sometimes olivine, and usually with more or less

of a diffused greenish substance which has resulted from the altera-

tion of tlie augite or olivine. The texture is sometimes quite cpj's-

talline ; in other cases it shows a felsitic ground-mass. Except that

the so-called diabases are confined to PaLtozoic rocks and the basalts

to Tertiary and post-Tertiaiy formations, there seems no essential dis-

tinction between these two groups, though, of coui-se, as the diabases

are much older and have been far longer exposed to mctamor^ihic
processes, they arc in gener.il less fresh than the basalts.

Mclaphyre is a term which has been so variously used that the

sense in which it is taken must always be explained. Thus Seuft
described it as a rock having an indistinctly mixed character, with
colours ranging from dirty greenish-brown, or reddish-grey, or

^eenish black-broivn, to a complete black; hard and tough when
fresh, and tlien showing crystals of reddish-grey labradorite, with
magnetic titaniferous iron, and usually with carbonates of lime and
iron, and ferruginous chlorite (dclessite), in cr3'stalline grains ; com-
pact or earthy, or sometimes porphyritic or amygdaloida 1. Kaumann
defines melaphjTe as a close-grained reck, very often amygda-
loidal, composed essentially of labradorite, with an undetern)ined
silicate, some titaniferous iron, carbonares of lime and of iron, and
sometimes crj'stals of augite, rubellan, and mica. Zirkel called

it generally crypto-crystalline, sometimes porphvritic, very often

amygdaloidal rock, consisting of a mixture of oligoclase and augite
with magnetic iron. Lastly, Eosenbusch proposes to rcsbict it to

those plagioclase-augite rocks which contain olivine, and possess a
distinct poiTihyn,' ground-mass. There can be little doubt that, like

the so-called diabases, the melaphyres arc merely older forms of the
^eat basalt-family.

AvQ'U-Andesttc is the name given to certain dark eruptive rocks of
Tertiaiy and post-Tertiary date which consist of a triclinic felspar

(oligodaso, or some species rather richer in silica than libradoritc)
and augite, Avith sometimes snnidine, hornblende, bioritc, magnetite,
or ap.itite, and in some varieties nuartz. The composition of an
example from Santorin, erupted in tlie year 186G, was found to bu as
follows :—silica, 67 "35; alumina, 1572; magnesia, I'lG; lime,
3*60; soda, 5-04; potash, 1-S6; oxides of iron, 1*54; loss by
ignition, 0-36

; total, 101-06. Mean specific gravity, 275.
B^isaU.—Under this term are included those wi-Jusprcad and im-

portant volcanic rocks which consist of a tiiclinic felspar, probably
always labradorite, augite, oli%-ine, and magnetic or titaniferous
iron, with apatite, and sometimes sanidine or nepheline. The more
^oarsfly cr}-stnlline varieties are known as dokritc, while those of in-
termediate texture have been termed cnHancsifc,t\ie more close-:,TainL*d

black heavy kin<ls being distinctively basalts. The chemical com-
position of an average variety may ho set down as silica, 450;
alumina, 15-0; magnesia, 6-5; lime, lO'S; soda. S'S; potnsh.rS;
oxides of iron and manganes?, IS'O; loss by i-niiiion 30. ikan
specific gravity, 2-95.

Zirkel has described under the name of basalt certain ^ock^ in
which the part of the felspar is played by anotlier mineral, in
some cases nepheline, in others leucite.

UasaU occurs as dykes and veins, intrusive bosses and sheets, and
successive contemporaneous flows. It often pi-csents a colnmnar
structure, as at Statia and the Giant's Causeway, whence thcstructuro
has been popularly termed basaltic

TachyUtcis a black volcanic glass often found in association with
basiilt, of which indeed it is merely the vitreous condition. Thus a
basalt-dyke sometimes shows a thin crust of this pitcli-like substance
on its walls, where the molten rock was first suddenly cooled.

Fala^jonitc is a volcanic glass related to basalt, and found in

fragments in some tuffs.

Gabhro {Diallagc-rock) ig a compound of a triclinic felspar and
diallage often with olivine, and also very generally with magnetic
or titaniferous iron and apatite, more rarely with hornblende, biotite,

or quartz. An average chemical composition is silioa, 50*0 ; alumina
15'0; magnesia, 7*0; lime, 10 '0 ; soda, 2-5; potash, 0-5; oxides
of iron and manganese, 12*5 ; loss by ignition, 2*5. Mean specific

eravit}-, 2*9,''

A very few crj'stalline jnassivc rocks occur without felspar as an
essential constituent; but they are of comparatively little importance
as rock-masses, though interesting in themselves and sometimes of
considerable beauty.

Fikrite is a rock rich in olivine, nsnallymore or less serpentinizcd,

with augite, magnetite, or ilmcnite. and a little brown biotite, horn-
blende, or apatite.

SulysiU is a mixture of olivine; angite, and red garnet.

Garnct-olivine-rock is composed of olivine, diallage, and garnet.

Ensiatitc-olh-inc-rock consists of olivine and enstatite (bronzitc

or hypcrsthene) with magnetite or chromite.
LherzoUic is a mixture of olivine, pyroxene, picotite, and usnally

some magnetite.

Edogite is a compound of garnet and omphacite, or smaragdite
(liomblende).

Diinitc is a mbrtnre of olivine and chromite, found with serpentine.
Limburgiie is composed of crystals of olivine, augite. -and mag-

netite, in a base more or less ^:itreous.

(6.) Schistose or Foliated Iiocks.—These form an esceed-

iiigly well-defined characteristic series. They are distin-

guished from the massive rocks by the possession of an
interaal arrangement into more or less closely parallel layers

or folia, consisting of materials Tvliich -have assumed a
crystalline character along these layers. The layers may
be composed of only one mineral, bnt are usually of two
or more, which occur either in distinct, often alternate,

laminse or intermingled in the same layer. More-
over, the layers are not usually continuous for more than

a short space. As a rule they are strikingly lenticular,

thickening out and then dying away, and reappearing after

an interval on the same or a different plane. They are

likewise characteristically welded, as it were, into each
other, the crystalline particles of one lamina being so inter-

mingled with those of the layers above and below it that

the whole coheres as a tough not easily fissile mass. Though
arranged in distinct layers, a schistose rock is usually dis-

tinguished from an ordinary sedimentary one by the irregu-

larity of its lamination, and by a remarkable and eminently

distinctive puckering or crumpling of the folia. The vast

plications which can be seen from a distance rimning up
the face of a mountain are repeated on a smaller scale in

hand specimens, and even down to such proportions as can

only be seen with a microscope. As already stated, the

origin of these rocks has been the subject of much discussion.

That they are metamorphosed sediments, and not oiiginal

chemical precipitates, is the general opinioii of geologists.

See part iv.

A foliated rock showing this characteristic irregular

fis.sility in a marked degree is termed a "schist." This

word, placed after the distinguishing mineral of the rock, is

used as the name of the rock, as mica-schist, chlorite-schist,

hornblende-schist. If the mass -loses its frssile tendency

owing to tlie felting together of the component mineraL

^into a tough coherent whole, the word rock is usually sub-^

- stituted for schist, as in hornblende-rock, actinolite-rock, and'

80 or. There are thus three kinds of fissility among rocks:

—(1) that of original dcposit^as in shale,—this is ti^rmcd
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laminatioQ
; (2) that of cleavage, as in clay elate

;
{'S) that

of foliation, as in the schists. There is a fourth kind of

divisional planes, that of joints, sometimes so closely placed

together as almost to rival the others, as will be pointed out

in part iv.

Mica-schist [Mica-slate) is a schistose aggregate of quartz aud mien.

The relative ]>roporlious of the t^vo minerals vary widely even in

the same mass of rock. Each is arranged in lenticular wavy lamin*.

The quartz shows greater inconstancy in the number and thickness

of its folia. Frequently a layer of this mineral may often be seen to

swell out to a thickness of an incli or more, and, dwindling rapidly

down to a mere thread, disappear. The quartz may citcu be ob-

served to retain a granular charaeter like that of quartz-rock, no

doubt indicative of its originally sedimentary origin (see fig. 6).

The mica lies in thin plates, sometimes so dovetailed into each

otlier as to form long continuous irregular crumpled folia, separating

the quartz layers, and often in the form of thin spangles and mem-
branes running in the quartz. Among the accessory minerals,

garnet, felspar, and hornblende are not infrequent. Miea-scliist

forms extensive regions in Norway, Scotland, the Alps, and other

parts of Europe, in connexion with other members of the schistose

family of rocks. It is also found encircling granite masses iii Scot-

land and Ireland as a metamorphic zone a mile or so broad, wliieh

shades away into the unaltered strata of greyv\-acke or slate outside.

Though the possession of a fissile structure, showing abundant
divisional surfaces covered witli glistening jniea, is characteristic of

mica-schist, we must distinguish between this structure and that of

many micaceous sandstones which can be split into thin seams each,

splendent vdtli the sheen of its mica-flakes, A little examination

will show that in the latter case the mica has not crystallized in

situ, but exists merely in the form of detached worn scales, which,

though lying on the same general plain, are not welded into each

other as in a schist ; also that tlie quartz does not exist in folia but

in rounded separate grains.

Gneiss is a crystalline schistose aggregate of the same minerals as

in granite—felspar, quartz, and mica. The relative proportions of

these minerals, and the manner in which, they are grouped with
each other, give rise to numerous varieties of the rock. As a inlc

the folia are coarser and the schistose character less perfect than in

mica-schist. Sometimes the quartz lies in tolerably pure bands a

foot or even more in thickness with plates of mica scattered througli

it. These quartz layers may bo replaced by a crystalline mixture

of quai-t;; .and felspar, or the felspar will take the Tonn of independent
lenticular foUa, while the mica runs abun<lantly through the rock,

and by its own ready cleavage imparts a fissile structure to the whole.

Sometimes the mica is mostly or wholly replaced by liornblcnde, in

other cases by talc {jyvotoginc-gndss). Like niita-schist, gneiss

occupies a large space in regions where the older geological fontta-

tions come to the surface. Varieties of it are also found in the

metamorphic zone encircling some masses of granite. So coarse is
' the texture ofmany gneisses that they cannot, in hand-specimens nor

even in large blocks, be certainly discriminated from granite. In

such cases it is only by examination in the field and the detection ^
of clear evidence of foliated structure that their true character can

be deteiTuined.

An interesting and important variety is met with in some regions

of gi'.eiss and schist, viz., conglomerate bands in which pebbles of

quartz and other materials from less than an inch to more than a foot

in diameter arc imbedded in a foliated matrix. Examples of this

kind are foun'l in the pass of the Tete Noir between Martigny and
Chamo\ini, in N, W. Ireland, in the islands of Bute and Islay, and
in dilferent parts of Argyllshire. These enclosures are not to be dis-

tinguished from the ordinarj' water-worn blocks of true conglomer-

ates; but the original matrix which encloses them has been so altered

as to acquire a micaceous foliated structure, and to wrap the pebbles

round as with a kind of glaze. These facts are of considerable

value in regard to the theory of the origin of the crystalline schists.

Gmnuliic {Lcptynitr) is a crystalline schistose aggregate of

orthoclasc and qu.artz, with some garnet and kyanite.

Chhrilc-schiif (or Chhritc-slalc) is a schistose aggregate of greeu

chlorite, often with some quartz, felspar, mica, or talc. The more
massive forms {htjiis olluris, jiotstone) can be cut as building stoue^

or for the manufacture of articles for domestic use.

Talc-schist is a schistose aggi'cgate of whitish-green or yenowisU
talc often combhicd with felspar or quartz. Dr Hcddle has recently

shown tliat many so-called talc-schists contain no talc, but owe
their unctuous characlcr to a variety of mica (niargarodite).

HinvJikndc-schist is a schistose mass of black or dark-green horn-
blende, but often interleaved with felspar, quartz, or mica. "Wlieu

the schistose character disappears, the mass becomes a hornhlcnJc

rock (amphibolite). AVhen the vaiicty actinolite occurs instead of

conunon hornblcmlc it forms actinolitc-schist.

Numerous other varieties of schists have been described, but they

occupy very subordwiate places among the foliated rocks. The
following analyses show the chemical compnsiiion of the more
important of those which have beejx enumerated:

—

Mica-schist..

Mica gneiss..

G5'13
70-20

Hornblende gneiss ' 56 '83

Gr.anulite 1
73 '47

Chlorite-schist 42-08

Talc-schist J 50;81
Hornblende-rock 1 49*42

18-16

U-04

19-68

14-86
3 -61

4-53

18-12

Oxides
of Iron,

5-27
6-84

S-G4

3-28

26-85
7-58

15-01

Protoxide
of Jliin-

paiiesc.

0-51

trace

0-59

Magnesia. Lime.

2-70

0-80

3-28

0-67

17-10
31-55

3-16

0-32

2-03

1-89

1-62
1-04

8-65

0-53
0-91

3-14

1-80

2-99

2-98

2-34

3-95

1-27

1-67

2-69

0-57

11-24
4-42

1 -80 loss

TiO.,1-54

„ "0-72

i „ 0-47
1

I
CuO 09 '

S|pecific

Gravity.

= 100-38

lOU-19

. 99-05

-100-22
> 102 -41

. 98-89
-100-00

2-773

2-80

2-75

As tbe disappearance of tlie scliistose structure produces

:i crystalline amorphous compound like that of a massive

in- ordinary igneous rock, we are brought at last round
again to rocks which -sve cannot distinguish from those

to which elsewhere an igneous origin is assigned. In

gneiss, for example, the same minerals occur which form
granite, and possess a crystalline character. Any process,

such as irregular internal mot'ion of the mass, which could

destroy the schistose structure and produce a thoroughly

granite-like texture, would give vise to a rock which, what-

ever its previous history might have been, could not be dis-

tinguished fi-om granite. That .such internal transfoi-ma-

tions have taken place among the ci-ystalline gneissose

masses can hardly be doulited. And thus, at the one eud
ot the schistose series, wo may have ordinary un-altered sedi-

ment ; at .the other, after many intermediate stages, a
tlioi-oughly crystalline amorph.^ns roc'^ like sraiiLitt—

w

syenite.

ir. Fragniental (Clastic) Roclcs.

This great scries embraces all rocks of a secoudai-y or

derivative origin ; in other words, all formed of par-

ticles which had previonslj' existed on the surface of the

earth in another form, and the accumulation and consoli-

dation of w-liich gave rise to new compounds. Some of

"those rocks have been produced by the mechanical action of

running water, such as gravel, sand, and mud ; others have

arisen from the gathering together of the remains of once

living plants or animals ; others have been formed by the

consolidation of the loose debris thrown out by volcanoes.

{a) Gravel and Sand lioclis.—Oviiuw) gravel and sand
are produced by the action of running water on every sea-

coast and river-courso. These sedimentary materials, beina-

mere mech.inical formations, vary indefinitely in composition,

according to the nature of the so\uce from which they ar«

derived. As a rule tliey consist of the detritus of siliceous

rocks, these being among the most durable materials.

Quart.'., in particular, enters largely into the composition of

sandy aiid gravelly detritus. Fragmentary materials tend to

group themselves according to their size and relative density.

Hence they are apt to occur in layers, and to show the

characteristic stratified arrangement of sedimentarti rocks.

ThDy may enclose the remains of any plants or animals

entombed on the same sea-floor, river-bed, or lake-bottom.



FRAOMEXTAL ROCKS.J

Bloxan sarul is saml wliich lias been proJucpil by previous wave-

Mtion, and is blown into long ridges or Junes by prevailing winds.

It varies In comix'sition as ordinary sandstones do, being sometimes

tntiicly siliceous, sometimes caleartous where derived from triturated

shells OL- other calcareous organisms. Layers of liner and coarser

particles often alternate as in water-formed sandstone. Grasses and
other plants bind the surface of the shifting sand, but are apt to be

covored by fresh encroachments of theloosc material, and then by

their decay they give rise to dark peaty layers in the sand. Calcareous

Hown sand is compacted into hard stone by llie action of rain-water

which alternately dissolves a little of the lime and re-deposits

it on evaporation as a thin crust cementing the gi-ains of sand to-

gctlier.

Cliff-dehris consists of angular rubbish disengaged by frost and

ordinary atmospheric waste from the ace of cliH's, crags, and stocp

-slopes. It slides down the declivities of hilly regions, and accumu-
lates at the base of slopes and precipices, until washed away liy rain

or by brooks. It naturally depends for its composition upon the

nature of the solid rocks from which it is derived. The material

constituting glacier moraines is of this kind.

JUtiU'Wash is a loam or earth which nceumulatos on the lower parts

of slopes or at their base, and is due to the gi-adual descent of the

fihL-st partiel'js of disintegrated rocks by the transporting action of

rain. Brick-earth is the name given in the south-east of England

to thick masses oi* such loanr which arc extensively used for maldiig

bricks.

Subsoil is thy brokcu-iip part of the rocks immediately imdev

the soil. Its character of course is determined by that of tho rock

out of which it is formed by subaerial disintegration.

Suil is the product of the subaerial decomposition of rocks and of

the decay of plants and animals. Primarily the cliaracter of the

soil IS doternuned by that of the subsoil, of which indeed it is merely

A further disintegration. The formation of soil is treated in part

iii.
,
pages 26r>, 269. -**

'

Conglohicrate {PudiliiigUonc) is snamc given to any rock fonncd of

consolidated gravel or shingle. «The component }iebbles arc rounded
and water-worn. They may consist of any kind of rock, though
usually of some hard and durable sort, such as q^uartz or tpiartz-rock.

A special name may be given according to the nature of the

pebbles, as cpiartz-conglomerate, limestone-conglomerate, granite-

conglomerate, &c. The pasto or cemcjiting matrix may consist of a

hardened sand or clay, and may be siliceous, calcareous, argillaceous,

or ferruginous. In the coarser conglomerates, where the blocks may
exceed 6 feet in length, there is often very little indication of

>tiatification. Except where the flatter stones show by their general

paiallelism the rude lines of <leposit, it may be only when the mass
of conglomerate is taken as a whole, in its relation to the rocks below
and above it, that its chiini to be considered a stratified rock will be
conceded.

Breccia is a rock in which the stones are angular and not rounded,
ca\A usually with less trace of stratilieation than in conglomerate.
Intermediate stages between this rock and the preceding, whero tho

stones are partly augular and partly subangular and rQundcd, arc

known as brecciated conglomerate.

Saiidstoiic is a rock formed of consolidated sand. Tho component
j'tains are for the most jiart of quartz—a most dnjable mineral,
wliicli must here be regacded as the residue left after all the more
decomposable minerals of tlio original rocks liave been carried

away in solution or in suspension as fine mud. The colours of sand-
stones arise, not so much from that of the quartz, whieh is com-
monly white or grey, as from, the film or ciust which often coats

the grains and holds, them togetiier as a cement. As already stated
iron IS the great colouring ingredient of rocks. In sandstones it

gives rise to red, brown, yellow, and green "hues, according to its

degree of oxidation and hydration. In ordinary red sandstones, for

example, eacli gi-ain of sand is coated with red earthy haematite.

In yellow sandstone the oxide lias become hydrous in the form of
limonitc.

There is as much variety of composition among sandsfones as
among conglomerates. Though they consist for the most jiart of
siliceous grains, they include others of clay, felspar, mica, or other
mineral ; and these may increase in num.bcr so as to give a si>ccial

character to the rock. Thus sandstones may be argillaceous, fcls-

pathic, nucaceor.s, calcareous, &c. By an increase in the argillaceous
constituents, a sandstone may pass into one of the clay-rocks, just
.as modern sand on the sea-door shades imjwrccptibly into mud.
On the other hand, by an augmentation in the size of the grains a
sandstone may become a grit, or a pebbly or conglomeratic sandstone,
and pass into a fijie conglomei-ate. A piece of tine-gi'ained sand-
stone seen under the microscope looks like a coarse conglomerate,
so that fhe dilTerence between the two rocks is little more than, one
of relative size.

Among the varieties of sandstones may be mentioned Flagstone,
» thin-bedded sandstone capable of being split into slabs or flags

;

Freestone^ a sandstone which can be cut freely in any direction (the
term is popularly applied to some limestones and other rocks) ; ond
Bitkrsto)ie, a highly siliceous, exceedingly compact,«though 'cellular,
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rod£_(with Cluira seeds, kc), fuuiul alternating with unaltered

Tertiary strata in the Paris basin, and foiming from its hardness and
roughness an excellent inateiiul for the grindstones of llour-miils.

Grcyivaclcc is a compact aggregate of rounded or subangular grains

of i[uartz, slate, felspar, or other minerals or rocTcs cemented by a

piisle which is usually siliceous but may be argillaceons, folspathic,

or calcareous. Grey, as ita name denotes, is the prevailing colour;

but it passes into brown, brownish-purple, and sometimes, where

antin-acite occurs, into black. The rock is distinguished from

ordinaiy sandstone by its darker hue, its hardness, the variety of

its component grains, and above all by the compact cement in which'

the grains are imbedded. In many varieties so pervaded is tho

rock by the siliceous paste that it possesses great toughness, and its

grains seem to graduate into each other as well as into the sundunding
matrix. Such rocks when fine-grained can hardly, at first sight or

with the unaided eye, be distinguished from some compact igneous

rocks, thongli a microscopic examination at once reveals their frag-

mental character. In other cases, where the grepvacke has been
formed mainly out of tho debris of granite, quartz-pon»hyry, or

other felspatliic masses, the grains consist so largely of felspar, and
the paste also is so felspathic, that the rock might be mistaken for

some close-grained granular poi-phyry. Groywacke occurs exten-

sively among the I'alreozoic formations in beds alternating with
shales and conglomerates. It represents the sand of fhe Palwozoic

sea-floor, retaining often its ripple-marks and sun-ciacks. The
metamorphisni it has undergone has generally not been great, and
for the most part is limited to induration, partly liy pressure and
partly by permeation of a siliceous cement.

Quartz-rock {Quarizilc) is a close-grained granulnr aggregate of

quartz cemented by a highly siliceous matrix. Originally it con-

sisted of a tolerably pure quartz-sand, which has been metamor-
phosed by pressure and the transfusion of a siliceous cement into an
exceedingly hard mass. This cement was probably produced by the

solvent action of heated water upon the quartz grains, which very

generally seen to shade off into each other, or into the intervening

silica. It is owing no doubt to the purely siliceous character of tho

grains that the blending of these \\ii\i the suiTounding esment
is more intimate than in groywacke, so much so that the rock

often assumes an almost flinty homogeneous texture. That
quartz-rock as here described is an original sedimentary rock

and not a clieniical deposit is shown, not only by its gi-anular

texture, but by the exact resemblance of all its leading features

to ordinary sandstone—false-bedding, altcrnntion of coarser and
finer layers, worm-burrows, and fucoid-casts. It occurs in the

form of large masses interstratified with Jiniestoncs, slates, and
schists. It is also met with locally as an altered form of sandstone,

where this rock is traversed by igneous dykes and indurated into

quaitz-rock for a distance of a few inches or feet froiii tho intrusive

mass. Bands of higlily silicated sandstones, having the lustrous

aspect, fine grain, and great hardness of ciuailz-rock, occur among
tho unaltered shales and other strata of the Carboniferous system.

In such cases, the supposition of any general metamoqihism being

inadmissible, wo must suppose either that- these quartzosc bands
have been indurated, for example, by the passage through them of

thermal silicated water, or that thu quartz-rock is there an original

formation.

(6.) Cla7/-rocJ:s.—Tlies2 are coinijosed of the finer argil-

laceous sediments or muds derived froru the waste of pre-

viously formed rocks. Perfectly pure clay, hydrated silicate

of alumina, may be seeu M-hers some granites and other

felspar-bearing rocks decompose. But, as a rule, the clay

is mixed with various impurities.

npc-clay is white, nearly ]iure, and fyee froin iron. Firc-clai) is

a deposit largely found in connexion with coal-scams, contains

little iron, and is nearly free from lime and alkalies. Some of

the most tyqtical fire-clays are those long used at Stourbridge,

Worcestershire, for" the manufacture of pottery. The best glass-

house pot-clay, that is, the most refractory, and therefore used for

the construction of pots Avhich have to stand tho intense heat of

a glass-lmuse, has the following composition:—silica, 73'82;

alumina, 15'S3; protoxide of iron, 2*95; lime, trace.; magnesia,

trace; alkalies, "90; sulphuiic'hcid, trace; chlorine, trace; water,

6 '45; s]>ecific gravity, 2'51.' A very siliceous close-grained or

flinty variety, termed" Cannufcr, occurs in the Lower Coal-measures

of tlie north of England, and is now largely ground down as a

material for the hearths of iron furaaccs. Brirk-clny is properly

rather an industrial than a geological term, since it is applied to

any clay, loam, or earth, from whieli bricks oi^ coarse ]>ottery are

made. It is an impure clay, containing a good deal of iron, with

other ingredients. An analysis gave tho following composition of

a brick-clay :—silica, 49-44 : alumim, 34-26
; sesquioxide of in.n.

7*74
; lime, 1*48 : magnesia, 5-14

; water, 1'94.

Mudstonc is a fine, usually more or less sandy, argillaceous rouk,

having no fissile cbaraoter,' and of some^vhat greater hardness than

any form of clav. The term Vlay-rock has been applied by some
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writers to an indurated clay requiring to be ground and mijced with
water before it ncquircs plasticitj,

"When clay has been deposited intermittently so as to assume a
thinly stratified or fissile structure, it receives tbe general name of

Skalc. Under this term aie included all laminated and indurated
clays which, are cajiable of being split along the lines of deposit

into hard leaves. Tliey present almost endless varieties of texture

and composition, passing on tlie one hand into clays, on the other
into flagstones and sandstones, or again, through calcareous grada-
tions into limestone, or through lerruginous varieties into clay-

ironstone, and through bituminous kinds into coal. An important
variety, known as Oil-shale, and containing so much bituminous
matter that it is now extensively used as a source for the manufac-
ture of solid paraffin and mineral oils is described in the next section.

Flinttj-slato {Lydian-stone, Hortistone) is eiliceous shale or mud-
stone which has been indurated into an exceedingly compact flinty

mass, breaking with a conchoidal or splintery fracture, and usually
of dnik colours, black, brown, and red, more rarely white.

Giay-slatc is a compact close-giained, very hard, fissile argillaceous
lock, dull lead-blue, grey, green, red, purple, or black in colour,

splitting into thin leaves which are not thoso of original deposit
but tliose produced by a superinduced cleavage. In this case the
i-ock has been affected by great lateral pressure, whereby its

partielos have been forced to adjust themselves with their longer
axes perpendicular to the direction of pressure. This rearrange-
ment has imparted to the rock a fissility wholly independent of
original lamination. The possession of this cleavage is the distinc-

tive character of a true slate.

(c.) Jiocl's formed of the Debris of Plants.—These Iiave

aometimea been produced by the decay and entombment of

vegetation 'on the spot where it grew, sometimes by the

drifting of the plants to a distance and their consolidation

there. In the latter case, they may be mingled with
inofeanic se^diiueut so a-^ to Daa--^ into carbonaceous sUale,

t'cat IS vegetable matter, moie or less ueconiposcd and chemically
altered, found in boggy places and elsewhere where marsliy plants

grow aiid decay. It varies fiom a pale yellow or brown fibrous

substance, like turf or compressed hay, in which the plant remains
are abundant and conspicuous, to a compact dark-brown or black
material, resembling black clay when wet and some varieties of

lignite wlicn dried. The nature and projiortions of tlic constituent

elements of peat, after being dried at 100° C. , arc illustiated by the
analysis of au Irish example which gave—carbon, 60 "48; hydrogen,
6-10; oxygen, 32'55; nittogcn, O'SS; while the ash was S'SO.

There is always a largo proportion of water which cannot bo

driven off even by dr}-ing the peat. In the manufacture of com-
pressed peat for fuel this constituent, which of course greatly lessens

the value of tho peat as compared with an eitual weight of coal, is

driven olF to a great extent by chopping the peat into fine pieces,

and thereby exposing a large surface to evaporation. The ash

varies in amount from less than 1*00 to more than 65 per cent.,

and consists of sand, clay, ferric oxide, sulphuric acid, and minute
proportions of lime, soda, potash, and magnesia.

Lignite is compressed and chemically altered vegetable matter,

often retaining a lamellar or ligneous texture, and stems with woody
librc crossing each other in all directions. It varies from pale

brown or yellow to deep brown or black. Some shade of brown is

the usual colour, whcneo the name hrnwn coal, by which it is often

known. It occui-s in beds chiefly among the Tertiary strata, under
I'ouditions similar to those in which coal is found in older fonna-

tions. It may lie regarded as a stage in the alteration and mineral-

ization ot vogetahlc matter intermediate between pxat and true coal.

Coaly the most completely nuuerali;;ed form of vegetable matter,

occurs as a bhu-k (.sometimes dark-brown), brittle, usually lustrous

substance, intercalated in beds bctivecu strata of sandstone, shale,

fireclay, &e., in geological formafinns of Palaeozoic, Secondary, and
Tertiary age. The wud coal is rather a popular than a si-i-^nific

term, as it is indiscriminately applied to any mineral substance

capable of being used ii5 fuel. Strictly employed it ought only to

be used with refiM-enjo to beds of fossilized vegetation, the result

cither of tho growth of phuits on the spot or of the driftiug of them
thither.

The following analyses show the chemical constituents in some
of the principal varieties of coal :

—

|OaklilB Coal.,
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smooth t3xtar<s and either doll white or pale grey, their fracture

only slightly conchoidal, rarely splintery. Oo:c is a mud of organic

origin found covering vast areaa of the floor of the Atlantic and other

oceans. Some of it is calcareous and formed wholly or mostly of the

remains of Fcrraminifera, particularly of forms of the genus Globigcr-

ina ; hence this deposit has been termed foraminiferal or globigerina

ooze. Sometimes it is mainly siliceous, consisting of the remains of

JRadiolaria (Radiolarian ooze) or of diatoms (Diatom ooze). These de-

posits are further referred to in the section of this article which treats

of the geological aspects of the ocean. Sli^ll-sand. is a sand com-

posed in great measure or wholly of comminuted shells, found com-
monly on a low shelving coast exposed to prevalent on-shore winds,

This.doposit when thrown above the reach of the waves and often

wetted by rain, or by trickling runnels of water, is apt to become
consolidated into amass, owing to the solution and redenosit of lime

round the grains of shell.

Flint and Chert are siliceous rocks (which, though not strictly

fragmental, may be conveniently placed here) found in nodules and
layers in limestones of many diScrent geological ages. Flint is a

d<ark horny substance, breaking with a splintery to conchoidal

fi-acture. It is particularly abundant in the enalk formation. Chert

is an impure flint, containing more clay or lime with the silica.

These substances seem in some cases to have had a directly organic

origin, having been secreted from sea-water by the living organisms ;

in other cases, where for example we find a calcareous shell, or

eclilnus, or coral, converted int^ silica, it would seem that the sub-

stitution of silica for lime has been effected by a process of chemical

pseudomomhism either after or daring the formation of the lime-

stone. ^

(e.) Volcanic Fragmental Rochs form an ioteresting group

composed of the loose materials ejected from volcanic vents.

Id their typical condition they consist merely of consolidated

volcanic debris, including bombs, scoria;, ejected blocks,

sand, lapilli, and dust. It is evident, however, that, when
these materials were deposited in water, there would neces-

sarily be a limit beyond which they would not extend, and
where they would bo mingled with and would insensibly

pass into ordinary non-volcanic sediment. Hence we may
expect to find transitional varieties between rocks formed
directly from the results of volcanic explosion and ordinary

sedimentary deposits. Moreover, as these fragmental vol-

canic masses usually consist almost wholly of the detritus of

different lavas, which have been blown into fragments in the

volcanic chimney.s, we may expect to find, on the other hand,

a passage from them into rocks derived from consolidated

lava-beds by ordinary aqueous erosion. (See part iv.)

Volcanic Conglomerate is a rock composed mainly or wholly of

rounded or subangular fi-agments of any volcanic rocks in a paste
derived chiefly or wholly from the same materials, usually exhibiting

a stratified arrangement, and often found intercalated between suc-

cessive sheets of lav.a. In most cases conglomerates of tliis kind
have been formed by the accumidation of materials ejected from vol-

canic vents ; occasionally, as just remarked, they may have resulted
from the aqueous erosion of previously solidified lavas, or fi'om a
combination of both these processes. There does not appear at

present to be any satisfactory method of always determining the
exact mode of formation, except that well-rounded and smoothed
stones will almost certainly indicate long-continued water-action
rather than trituration in a volcanic vent.

The volcanic conglomerates may receive different names according
to the nature of the component fragments : thus we have hasalt-con-

gloncratcs, where these fragments are wholly or mainly of basalt,
'.mchyte-conglomcrcdes, porphyrile-conglomeralcs, phonolilc-conglo-
^crates, &c.

Volcanic Breccia resembles volcanic conglomerates, except that
the stones are angular. This angularity indicates an ab.scnce of
aqueous erosion, and, under the circumstances in which it is foimd,
osually points to volcanic explosions. There is a great vai-iety of
breccias, as basalt-breccia, diabase-breccia, &c.

Volcanic Agglomerate is the name given to a rumultuons assem-
blage of blocl^ of all sizes up to masses several yards in dia-
meter. It is met with in the "necks" or pipes of old volcanic ori-
fices. The stones and paste are commonly of one or more volcanic
rocks, such as b.isalt or porphj-rite, but they include also fragments
of the surrounding rocks, whatever these may be, through which
the volcanic oiifieo has been drilled. As a rule agglomerate is

devoid of stratification ; but sometimes it includes portions which
have a more or less distinct arrangement in beds of coarser and finer
d»tritus, often nlaced on end or inclined in different directions at
high angles.

' null and Hardman on Chert, Trans. Roy. Dili. Soc, new ser .

fol. '. 71, 1878.
'

Volcanic Tuff.—This general term may be made to inclnde all

the finer kinds of volcanic detritus, ranging on the one hand through
coarse gravelly deposits into conglomerates, and on the other into

exceedingly compact fine-grained rocks formed of the finest and
most impalpable kind of volcanic dust. Some tuffs are full of

microlitee or irnpei-fect forms of crystallization derived' from the

lava which has blown into dust. Others are formed of small

rounded or angular grains of different lavas with fragments of

varioxis rocks through which the volcanic funnels have been drilled.

Minutely cellular grains, as if derived from the ebullition of very
fluid glassy lava like palagonite, constitute much of the tuff in some
of the volcanic necks of Carboniferous age in central Scotland.

Some tuffs have consolidated under water, others on dry land.

I As a rule they are distinctly stratified. Near the original vents

of eruption they commonly present rapid alternations of finer and
coarser detritus indicative of successive phases of volcanic activity.

The tuffs may be subdivided according to the nature of the lava

from the disintegration of which they have been formed. Thus we
h^ve/elsite-tuffs, trachyte-tuffs, basalt-tuffs, pumice-tuffs, porphyrilc-

tuffs, palagonite-tuffit. Some varieties have received special names.
Trass {Duckstcin, Tuffstcin) is a compact yellow pumiceous tufl

which has filled up some of the valleys of the Eifel region and is

largely quari'ied as an hydraulic mortar. Pcperino is an Italian tuff

of late geological date, full of separate crystals of augite and other

mineral-

PART m.—DYNAMICAL GEOLOGY.

Under this section is included the investigation of those

processes of change which are at present in progress upon

the earth, whereby modifications are made on the structure

and composition of the crust, on the relations between the

interior and the surface, as shown by volcanoes, earthquakes,

and other terrestrial disturbances, on the distribution of

oceans and continents, on theoutlines of the land, on the

form and- depth of the sea-bottom, on climate, and on tlie

races of plants and animals by which the earth is tenanted.

It brings before us, in short, the whole range of activities

which it is the province of geology to study, and leads us

to precise notions regarding their relations to each other,

and the results which they achieve. A knowledge of this

branch of tlie subject is thus the essential groundwork of a

true and fruitful acquaintance with the principles of geology,

seeing that it necessitates a study of the present order of

nature, and thus provides a key for the interwetation of

the past.

The whole range of operations included within the scope

of inquiry in this branch of the science may be regarded as

a vast cycle of change, into which we may break at any

point, and round which we may travel, only to find our-

selvej brought back to our starting-point. It is a matter

of comparatively small moment at what part of the cycle

we begin our inquiries. We shall always find that the

changes we see in action have resulted from some that

preceded, and give place to others which follow them.

At an early time in the earth's history, anterior to any of

the periods of which a record remains in the visible rocks,

the chief sources of geological action probably lay within

the earth itself. The planet still retained a great store of

its initial heat, and in all likelihood was the theatre of

great chemical changes, giving rise, perhaps, to manifesta-

tions of volcanic energy somewhat like those which Iiave so

marvellously roughened the surface of the moon. As the

outer layers of the globe cooled, and the disturbances due

to internal heat and chemical action became less marked,

the influence of the sun, which must always have operated,

would then stand out more clearly, giving rise to that wide

circle of superficial changes wherein variations of tempera-

ture and the circulation of air and water over the surface

of the earth come into play.

In the pursuit of his inquiries into the past history and

into the present regime of the earth, the geologist must
needs keep his mind ever open to the reception of evidence

for kinds and especially for degrees of action which he had
not before imagined. Human ezperience has been too short
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to allow liiui to assume that all the causes and modes of geo-

logical change have beea dehintively ascertained. On the

earth itself there may remain for future discovery evidence

of former operations by beat, magnetism, chemical cliangc,

or otherwise, which may explain many of the phenomena

with v.'hich geology has to deal. Of the influences, so

aicny and profound, which the sun exerts upon our planet,

we can as yet only dimly perceive a little. Nor can we tell

what oth?r cosmical inlluences may have lent their aid in

the evolution of geological changes.

In the present state of our knowledge, a!i the geological

'energy upon and within the earth must ultimately be traced

back to our parent sun. There is, however, a certain pro-

priety and convenience in distinguishing between that part

(if it which is due to the survival of some of the original

energy of the planet, and that part which arises from the

Ijresent supply of energy received day by day from the sun.

In the form.er case we have to deal with the interior of the

earth and its reaction upon the surface ; in the latter we
deal with the surface of the earth, and to some extent with

its reaction on the interior. This distinction allows of a

broad treatment of the subject under two divisions :—

•

I. Ilypogene or Plutonic Action,—the changes within the

earth caused by original internal heat and by chemical

action.

II. Epigene or Surface Action—the changes produced on

the superficial parts of the earth, chiefly by the circulation

of air and water set in motion by the suu's heat.

DIVISION I.—IIYPOGENE ACTION.

An Inquiry iiito the Geological Changes in Progress

beneath ike Surface of the Hartk.

In the discussion of this branch of the subject we must
carry iu our minds the conception of a globe still intensely

llot in its interior, radiating heat into space, and conse-

quently contracting in bullc Portions of molten rocks from
inside are from time to time poured out at the surface.

Sudden shocks are generated by which destructive earth-

quakes are propagated to and along the surface. Wide
geographical areas are pushed up or allowed to sink down,
[n the midst of these movements very remarkable changes

are produced upon the rocks of the crust ; they are shat-

tered, fractured, squeezed, crumpled, rendered crystalline,

and even fused.

Section I.—Volcanoes and Volcanic Action.

The term volcanic action (vulcanism or vulcanlcity)

embraces all the phenomena connected with the expulsion

of heated materials from the interior of the earth to the

surface. Among those phenomena there are some of an"

evanescent character, while others leave permanent proofs

of their existence. It is naturally to the latter that the

geologist gives the chief attention, for it is by their means
that he can trace the former phases of volcanic activity in

regions where, for many ages, there have been uo volcanic

eruptions. In the operations of existing volcanoes he can
observe only the superficial manifestations of volcanic action.

But, examining the rocks of the earth's crust, he discovers

that in the lapse of ages, amid the many terrestrial revolu-

tions which geology reveals, the very roots of former
volcanoes have been laid bare, displaying subterranean
phases of vulcanism which could not bo studied in any
modern volcano. Hence an acquaintance only with active

volcanoes will not give us a complete knowledge of volcanic

r.ction. It must be supplemented and enlarged by an
investigation of the traces of former volcanoes preserved in

the crust of the earth.

The openings by which the heated materials from the

interior reach the surface include volcanoes (with their

accompanying orifices), hot-springs, and gas-springs. A
volcano may be defined as a conical eminence, composed
wholly or mainly of mate)'ial3 whicii have been ejected from
below, and which have accumulated at the surface round
the vent of eruption. As a rule it presents at its summit
a cup-shaped cavity termed the crater, at the bottom of

which is tlie top of the main funnel or pipe whereby the

communication is maintained with the heated interior. A
volcano, when of small size, may consist merely of one
diminutive cone ; when of the largest dimensions, it forms

a huge Qiountain, with many subsidiary cones and many
lateral fissures or pipes, from which the heated volcanic

products are given out.

Volcanoes may break through any kind of geological

formation. In Auvergne, in the Miocene period, they burst

through the granitic and gneissoee plateau of central

France. In Lower Old Red Sandstone times they pierced

contorted Silurian rocks in central Scotland. In late

Tertiary and post-Tertiary ages they found their way through

soft marine strata, and formed the huge jiiles of Etna,

Somma, and Vesuvius. On the banks of the Rhine, at

Bonn and elsewhere, thty have penetrated some of the

older alluvia of that river. In many instance?, also, newer
volcanoes have appeared on the sites of older ones. In

Scotland the Carboniferous volcanoes have risen on the sites

of th.ose of the Old Ked Sandstone, those of the Permian
period have broken out among the earlier Carboniferous

eruptions, while the Miocene lavas have been injected into

all these older volcanic masses. Again, the newer jniys

of Auvergne were sometimes erupted through much older

and already greatly denuded basalt-streams. Somma and

Vesuvius have arisen out of the great Neapolitan plain of

marine tufi". In central Italy, also, newer cones have been

thrown up upon the great Koman plain of more ancient

volcanic debris.

It is usual to class volcauees as active, dormant, and
extinct. This arrangement, however, often presents con-

siderable difficulty in its application. An active volcano

cannot of course be mistaken, for even when not in actual

eruption it shows, by its abundant evolution of steam and
hot vapours, that it might break out into activity at any
moment. But it is in many cases impossible to decide

whither a volcano should be called extinct or only dormant.

The volcanoes of Silurian age in Wales, of Carboniferous age

in Ireland, of Permian age in the Hartz, of Miocene age in

the Hebrides, are certainly all extinct. But the Miocene
volcanoes of Iceland are still represented there by Skaptar-

Jdkull, Hecia, and their neighbours. Somma, in the first

century of the Christian era, would have been naturally

regarded as an extinct volcano. Its fires had never been

known to have been kindled within human tradition ; its

vast crater was a wilderness of wild vines and brushwood,
haunted, no doubt, by wolf and wild-boar. Yet in a few

days, in the autumn of the year 79 the half of the crater

walls was blown out by a terrific series of explosions, the

present Vesuvius was then formed within the limits of the

earlier crater, and since that time volcanic action has been
intermittently exhibited up to the present day. Some of

the intervals of quietude, however, have been so consider-

able that the mountain might then again have been claimed

as an extinct volcano. Thus, in the 131 years between
1500 and lC31,-so completely had eruptions ceased that the

crater liad once inore become choked with copsewood. A
few pools and springs of very salt and hot water remained
as memorials of tlie former condition of the mountain. But
this period of quiescence closed with the eruption of 1631,
—-the most powerful of all the known explosions of Vesu-
vius, except the great one of 79.

In the island of Ischia, Mont Epomeo was last in eruption

in the year 1302, its previous outburst having taken place,
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it is believed, about 17 centuries tetoTS that date. From

the craters of the Eifel, Auvergne, the Vivarais, and central

Italy, though many of them look as if they had only re-

cently been formed, no eruption has been known to come

during the times of human history or tradition. From

these examples it is clear that no real distinction can be

drawn between dormant aud extinct volcanoes. Also, from

the fact above mentioned, that volcanoes have often

appeared on areas occupied by those of previous geolo-

gical periods, it is equally evident that volcanic action is

apt to show itself again and again even at vast intervals

withia the same regions and over the same sites.

§ 1. Volcanic Products.

Tlie materials erupted from volcanic vents may be classed

as (1) gases and vapours, (2) lavas, (3) fragmentary sub-

Etaocos. A brief summary under each of these heads may
be given here ; the mode and order of appearance of the

several products will be stated in § 2.

1. Gases a-itd Vapours.—These play an important part

in volcanic activity; they show themselves in the earliest

stages of a volcano's history, and continue to appear

for centuries after all the other evidences of subterranean

action have ceased to be manifested. By mucli the most

abundant of them all is steam. It has been estimated to form

^"^ths- of the whole cloud which hangs over an active

volcano. In great eruptions it rises in prodigious quantities,

and is rapidly condensed into a heavy rainfall M.

Fouqud calculated that daring 100 days Etna had ejected

vapour enough to form, if condensed, 2,100,000 cubic

metres of water. But even from volcanoes which, like the

Solfatara near Naples, have been dormant for many cen-

turies it sometimes still rises without intermission and in

considerable volume. Jets of vapour rush out from clefts

in the sides and bottom of a crater with a noise like

that made by the steam blown off by a locomotive.

The number of these funnels is often so large, and the

amount of vapour so abundant, that only now and then,

when the wind blows the dense cloud aside, can a momen-
tary glimpse be had of a part of the bottom of the crater

;

while at the same time the rush and roar of the escaping

steam remind one of the din of some vast factory. Aqueoiis

vapour rises likewise from rents on the outside of the

volcanic cone. It issues §o copiously from the molten lava

which pours down the slopes of the cone that the stream

of rock is almost concealed from view by the cloud ; and it

continues to escape from fissures of the lava, far below the

point from which the molten matter proceeded, for a long

time after the rock has solidified and come to rest. So
saturated, as it were, are many crystalline lavas with the

vapour of water that Mr Scrope even suggested that they
derive their mobility from this cause.

Probably in no case is the steam mere pure vapour of

water. It is associated with other vapours and gases dis-

engaged from the potent chemical laboratory underneath.

Of these probably the most abundant is stiljjliuretted-

hydrogen, readily traceable by its characteristic odour. Its

liability to decomposition leads to the deposition of a yellow
crust of sulphur about the orifices from which it rises;

perhaps, also, ia great part to the alteration of this gas

must we attribute the sulphuric acid so frequently observed
at volcanic vents. Another gas especially abundant at

Vesuvius, but not detected in all volcanoes, is hydrochloric

acid, which comes away with the steam, and gives it its

pungent suffocating fumes. Carbonic acid appears in

most volcanoes, partly as one of their usual products, but
chiefly given off during the feebler conditions of activity

and in the last stages of vQlcanism. After an erup-

tion of Vesuvius this gas has sometimes been discharged
so copiously that hundreds of hares, pheasants, and part-

10—

H

ridges have been suffocated by it. In the ancient volcanic

regions ot the Eifel and Auvergne, it still rises in pro-

digious quantities. Bischof estimates that the quantity of

carbonic acid evolved in the Brohl Thai amounts to five

millions of cubic feet, or 300 tons of gas in one day.

Nitrogen, derived doubtless from the decomposition of

atmospheric air dissolved in tho water which penetrates

into the volcanic foci, has been frequently detected among

the gaseoas emanations.

With these gases and vapours are associated many sub-

stances which, sublimed by the volcanic heat, appear as

deposits along crevices and surfaces wherein they reach

the air and are cooled. Besides sulphur, which has been

already mentioned, there are several chlorides (particularly

that of sodium, and less abundantly those of iron, copper,

and lead), sal-ammoniac, specular iron, oxide of copper

(tenorite), boracic acid, and other substances. Sodium

chloride sometimes appears so abundantly that wide spaces

of a volcanic cone, as well as of the newly erupted lava,

are crusted with salt, which can even be profitably removed •

by the inhabitants of the district. Considerable quantities

of these chlorides may thus be buried between successive

sheets of lava, and in long subsequent times may give rise

to mineral springs, as has been suggested with reference to

the saline waters which issue from volcanic rocks of Old Red

Sandstone and Carboniferous age in Scotland. The iron-

chloride forms a bright yellow and reddish crust on thg

crater walls, as well as on loose stones on the slopes of the

cone. Specular iron forms abundantly as thin lamellae ia

the fissures of Vesuvian lavas. Tenorite may be seen at

the edge of the crater of Vesuvius, condensing into fine

filaments which are blown away by the wind. An order

of succession has been observed to take place in the ap-

pearance of the different volcanic gaseous drscharges.

In connexion with the aqueous vapour of volcanoes,^

reference may be made here to the abundant discharges

of water which accompany volcanic explosions. Three

sources of this water may be assigned :—(1) froih the melting

of snow by a rapid tocession of temperature previous to

or during an eruption,—this takes place from time to time

on Etna, and stili more markedly in Iceland and among the

snowy ranges of the Andes ; (2) from the condensation

of the vast clouds of steam which are discharged during an

eruption,—this undoubtedly is the chief source of the

destructive torrents so frequently observed to form part of

the phenomena of a great volcanic explosion ; and (3) from

the disruption of reservoirs of water filling subterranean

cavities, or of lakes occupying crater-basins,—this has

several times been observed among the South Americau

volcanoes, where immense quantities of dead fish, which

inhabited the water, have been swept down with the escap-

ing torrents. The volcano of Agua, in Guatemala, haa

never been known to discharge anything but water. In

the large crater of Idjfen, one of the volcanoes of Java, lay

a hot steaming lake of acid water. In the beginning of the

year 1817 an eruption took place, by which the water was

discharged with frightful destruction down the slopes of the

mountain. After the explosion the basin filled again with

water, but its temperature was no longer high.

In many cases the water rapidly collects volcanic dust as

it rushes down, and soon becomes a pasty mud, or it issues

at first in this condition from the volcanic reservoirs, from,

which, after violent detonations, it b discharged. Hence

arise what are termed mud-lavas or aqueous lavas, which,

in many respects behave like true igneous lavas. This mnd
eventually consolidates into one of the numerous forms of

tuff,—a rock which, as has been already stated (p. 239), varies

greatly in the amount of its coherence, in its composition,

and in its internal arrangement. ", Obviously, unless whero

subsequently altered, it can possess none of the crystalline
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structure of true lavas. As a rule it betrays its aqueous
origin by rtlore or less distinct evidence of stratification, by
the multlfacious pebbles, stones, blocks of rock, tree-trunks,

branches, shells, bones, skeletons, which it has swept along

in its course and preserved within its mass. Sections of

this compacted tuff may be seen at Herculanenm. The
trass of the Brohl Thai and other valleys in the Eifel district,

referred to on p. 239, is another example of an ancient

volcanic mud.
2. Lavas.—The term lava is applied generally tiJ all

the molten rocks which flow out from volcanoes.' The
behaviour of the lava as it issues and flows down the

volcanic cones will be described in the next subsection. It

will be sufiicient to refer here to some of the leading pecu-

liarities of the lavas viewed as volcanic products. (1.)

Their specific gravity ranges between 2'37 and 3-22. (2.)

The heavier varieties contain much magnetic or titani-

feroiis iron, with augite and olivine, their composition

being, basic, and their proportion of silica averaging about

45 or 50 per cent. In this group come the basalts, dolerites,

nepheline-lavas, and leucite-lavas. The lighter varieties

coutain commonly a minor proportion of metallic bases, but

ara rich in silica, their percentage of that acid ranging

between 60 and 80. They ' are thus not basic but acid

roeks. Among their more important species, trachyte,

rhyolite, obsidian, pitchstone, and pumice may be enu-

merated. (3.) They diifer much in texture, (a) Some
are entirely crystalline, consisting of nothing but an
interlaced mass of crystals and crystalline particles, as

in some dolerites. (6) Some show more or less of a

half-glassy or stony matrix, in which the constituent

crystals are imbedded ; this is the most common arrange-

ment, (c) Others are entirely vitreous, such crystals or

crystalline particles as occur in them being quite subordi-

nate, and, so to speak, accidental enclosures in the main
glassy mass. Obsidian or volcanic glass is the type of this

group, (d) They further differ in the extent to which their

mass has been affected by the interstitial steam at the time

of their eruption. Some show no outward signs of any
influence from that cause ; in others, however, the expansion

of the imprisoned steam has been such as to expand the

Blill molten stone into an open cellular texture, somewhat
like that of open il)-baked bread. Such a vesicular arrange-

ment very commonly appears on the upper surface of a lava

current, (i.) They vary greatly in colour and general

external aspect. The heavy basic lavas are usually dark-

grey, or almost black, though, on exposure to the weather,

they usually acquire a brown tint from the oxidation and
-hydration of their iron. Their surface is commonly rough
and rugged, until it has been sufiiciently decomposed by the

atmosphere to crumble into excellent soU which, under
favourable circumstances, supports a luxuriant vegetation.

The less dense lavas, such as phonolites and trachytes, are

frequently paler in colour, sometimes pale yellow or buff,

and decompose into light soils ; but the obsidians present

rugged black sheets of rock roughened with ridges and
heaps of froth-like pumice^

3. Fragmentary Materials.—Under this title wo include

ull the substances which, driven up into the air by volcanic

explosions, fall in solid form to tho ground—the dust,

ashes, sand, cinders, and blocks of every kind which are

projected from_ a volcanic orifice. These materials must
obviously differ gregitly in composition, texture, and appear-

ance, even during a single erivption, and still more in suc-

cessive explosions of tho samo volcano. For tho sake of

convenience separate names are applied to some of the more

* " Alles ist lava was im Vijkano flicsst luid Jurch seine Flussigkcit

neuo L.igerstattcr elimuumt " la Leopold You BucU'a comprobcu;»ivo

/ietuition.

distinct varieties. Of these tl v n on m po'taut are- the

following. (1.) Js/iri, a>ul .Suiul.—In n :jiy eruptroos vast

quantities of an exceedingly fiuo litjht grc) powder ar-

ejected. As this substance greatly rc-'cniblcj what ia !• U
after a piece of wood or coal is 1 urnt in an open fire, it hn..

been popularly termed ash, and this name has been adopted
by geologist'^. If, however by the word ash the result of

combustion is implied, its employment to denote any pr'>

duct of volcanic action must bo regretted as apt to OJU\cy
a wrong impression. The fine ashlike dust ejected by a

volcano is merely lava in an extremely fine state of coui.

minution. So minuto are the particles that they find

their way readily through the finest cliiuks of a closed loom,

and settle down upon floor and furniture as crdiuar) dust

does when a house is shut up for a short time. From this

finest form of material gradations may be tr.iced through
what is termed volcanic sand into the coarse varieties of

ejected matter. In composition the ash and sand vary
necessarily with tho nature of the lava from which they a?e

derived. (2.) When tho fragments range from tho sizo of

a pea to that of a walnut they are called lajjilli. These are

pieces of lava, round, subangular, or angular in shape, and
having the same indefinite range of composition astlxQ finer

dust. As a rule, the coarse fragments fall nearest the focus

of eruption. Sometimes they are solid fro.gments of lava,

but more usually they have a cellular texture, while some-

times they are so light and porous as to float readily on
water, and, when ejected near the sea, to cover its surface

over a large area. (3.) Volcanic Mocks are large pieces of

stone, often angular in shape. In some cases they appear
to be fragments loosened from already solidified rocks iu

tlie chimney of the volcano. Hence we find among them
pieces of older tufls, and of lavas recognizably belonging to

early eruptions. But in other and numerous instances they

are not volcanic rocks at all, but belong to earlier forma-

tions through which the volcanic chimney has been drilled.

Blocks of a coarsely crystalline granitoid lava have been par-

ticularly observed both on Etna and Vesuvius. In the year
1870 a mass of that kind weighing several tons was to be
seen lying at the foot of Vesuvius, within the entrance to

the Atrio del Cavallo. Similar blocks occur among the Car-

boniferous volcanic pipes of central Scotland. In the older

tuffs of Somma, blocks of altered limestone form the chief

repositories of the Vesuvian minerals. (4.) Volcanic Bombs
and Slays,—These have originally formed portions of the

column of lava ascending the pipe of the volcano, and have
been detached and hurled into the air by the successive

explosions of steam. In the case of a bomb, we have a.

round, elliptical, or pear-shaped and often discoidal mass of

lava, from a few inches to several feet in diameter.

Sometimes it is tolerably solid throughout, more, usually

vesicular. Not unfrequently it consists of a hollow interior,

with a shell which is vesicular towards the centre and
becomes more close-grained towards the outside. There
can .be no doubt that, when torn by eructations of steam
from the surface of the boiling lava, the material of

these bombs was in as thoroughly molten a condition

as the rest of the mass. From the rotatory motion
imparted by its ejection, it took a circular form, and
in proportion to its rapidity of rotation and fluidity

would be the amount of its " flattening at the poles." The
centrifugal force within would allow the expansion of the
interstitial vapour, while the outer surface would rapidly

cool and solidify ; hence the -solid crust, and the porous or

even cavernous interior. Such bombs, varying from the
sizo of an applo to that of a man's body, were found by Mr
Darwin abundantly strewed over the ground in the island

of Ascension.- They have been found likewise in the tuff .i"

- Geolojical Observations on Volcanic Islands, 2ileiUt., p. 12.
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Lower Carboniferous date at Dunbar, in Scolland. When
the ejected fragment of lava has a rough irregular form,

and a porous structure like the clinker of an iron-furnace,

it is known as a slay.

The fragmentary materials erupted by a volcano and

deposited around it acquire by degrees more or leas con-

solidation, partly from the mere pressure of the higher upon

the lower strata, partly from the influence of infiltrating

water. It has been already stated (part ii., p. 239) that

different names aro applied to the rocks thus formed.

The coarse, tumultuous, unstratified accumulation of vol-

canic debris within a crater or funnel is called agglomerate.

When the debris, though still coarse, is more rounded,

and is arranged in a stratified form, it is a volcanic con-

glomerate. The finer-grained varieties, formed of dust

and lapilli, are included in the general designation of tuft's.

These are usually pale-yellowish, greyish, or brownish, some-

times black rocks, granular, porous, and often incoherent in

texture. Organic remains sometimes occur in tuff. Where
tho volcanic debris has accumulated over the floor of a lake,

or of the sea, the entombing and preserving of shells and

other organic objects must continually take place. But even

in the tulTs of a volcanic cone traces of animals and plant?

may bo preserved. Professor Quiscardi of Naples has found

about 100 species of marine shells of living species in the

old tuffs of Vesuvius. Marine shells have been picked up

within tlie crater of Monte Nuovo, and have been frequently

observed in the old or marine tuff of that district. The
showers of ash which fall on the outer slopes of a volcano,

or the sheets of mud which sometimes arc spread out there,

cover over and often preserve the land-shells, insects, and

vegetation living on the area at the time. The older tuffs

of Vesuvius have yielded many remains of the shrubs and

trees which at successive period.-; have clothed the flanks

of the mountain.

§ '2. Volcanic Action.

We have now to consider the circuiustaiicos under which

the various solid, liiprid, and gaseous products of a volcano

are emitted. Volcanic action may be either constant or

periodic. Stromboli, in the Mediterranean, .so far as we
know, has been uninterruptedly emitting hot stones, steam,

and lava, from tho earliest period of history. Among the

Moluccas tho volcano Sioa, and in the Friendly Islands

that of Tofua, have never ceased to be in eruption since

their first discovery. The lofty cone of Sangay, among tho

Andes of Quito, is always giving off hot vapours ; Cotopaxi,

too, is ever constantly active. But, though examples of

unceasing action may thus be cited from widely different

quarters of the globe, they are nevertheless exceptional.

The general rule is that a volcano breaks out from time to

time with greater or less fury, and after longer or shorter

intervals of quiescence.

To what particular ousc or series of causes any special

eruption may be duo is a question to which at present no
definite answer can be given. An attempt has been made
to show that the explosions of a volcano aro to some extent

regulated by the conditions of atmospheric pressure over

tho area at tho time. In tho case of a volcanic funnel like

Stromboli, where, as Mr Scropo pointed out, the expansive

subterranean force within, and the repressive effect of

atmospheric pressure without, just balance each other, any
serious disturbance of that pres.sure might be expected to

make itself evident by a change in the condition of tho

volcano. Accordingly, it has long been remarked by tho

fishermen of tho Lipari Islands that in stormj' weather
there is at Stromboli a more copious discharge of steam and
stones than in fine weather. They make use of the cone as

a weather-glass, the increase of its activity indicating a

falling, and tlie diminution a rising barometer. lu like

manner Etna, according to .S. von Waltcrshausen, is moat
active in the winter niontks. When we remember the con-

nexion now indubitably established between a more copious

discharge of fire-damp in mines and a lowering of atmo-
spheric pressure, we may be {prepared to find a similar influ-

ence affecting the escape of vapours from the upper surface of

the lava column of a volcano ; for it must, not be forgotten

that it is not so much to the lava itself as to the expansive

vapours accompanying it that the manifestations of volcanic

activity are due. Among the Vesuvian eruptions since tho

middle of the 1 7th century, the number which took place in

winter and spring was to that of those which broke out in

summer and autunm as 7 to i. But there may be other

causes besides atmospheric pressure concerned in these

differences ; the preponderance of rain during the wintei

and spring may be one of these. At present we must wait

for further data.

Kluge has sought to trace a connexion between the years

of maximum and minimum sun-spots and those of greatest

and feeblest volcanic activity, and has constructed lists to

show that years wliich have been specially characterized by
terrestrial eruptions have coincided with those marked by
few sun-spots and diminished magnetic disturbance.^ Such

a connexion cannot be regarded as having yet been satis-

factorily established. Again, the same author has caUed

attention to the frequency and vigour of volcanic explosions

about the middle of August, at or near the time of the

yearly meteoric shower. But in this case, likewise, the

cited examples can hardlv yet be looked upon as more,

than coincidences.

The case of Kilauea, in Hawaii, seems to show a regular

sy.stem of eruptive periods. Dana has pointed out that

outbreaks of lava hace taken place from that volcano at

intervals of from eight to nine years, this being the time

required to fill tho crater up to the point of outbreak, or

to a depth of 400 or 500 feet. But the great eruption of

18G8 did not occur until after an interval of 18 years. Tho
same author suggests that the missing eruption may have

been submarine.

The approach of an eruption is not always indicated by any

premonitory symptoms, lor many tremendous explosions are

recorded to have taken place in different parts of the world

without any perceptible warning. Much in this respect

would appear to depend upon the condition of liquidity of

the lava, and the amount of resistance offered by it to the

pa.ssago of tho escaping vapours through its mass. In

Hawaii, where the lavas are remarkably liquid, vast out-

pourings of lava have taken place quietly without earth-

quakes during tho present century. But even there the

great eruption of 1868 was accompanied by tremendous

earthquakes.

Tte eruptions of Vesuvius are often preceded by a failure

or diminution of the wells and springs in the district. But

more frequent indications of an approaching outburst are

conveyed by sympathetic movemoits of the ground beneath.

Rumblings and groanings from a subterranean source are

heard ; slight tremors succeed, increasing in frequency and

violence till they become distinct earthquake shocks. The

vapours from the crater rise more abundantly into the air.

All this time tho lava column in tho pipe or funnel of the

volcano has boon slowly ascending, forced upward and kept

in perpetual agitation by the passage of the elastic Tapours

through its mass. If a long previous interval of quiescence

has elapsed, there may be much solidified lava towards the

top of the vent which will restrain tho ascent of the still

molten portion underneath. A vast pressure is thus

exercised on the sides of the cone. Should these be too

weak to resist, they will open in one or more rents, and the

' L'-k,- Hijiichi-'jiil^mva "ml Aniwj'iuir.inis, ii. 72.
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liquid In I'll will issue from the cuter slope of tlie mountaia

;

iir the p.norgies of the volcano will be directed towards

Clearing the obstruction in the chief throat, until, with

tremendous explosions, and the rise of a vast cloud of dust

und fragments, the bottom and sides of the crater are finally

blown out, and the top of the cone disappears. The lava,

may now escape from the lowest part of the lip of fhe

crater, while, at the same time, immense numbers of red-hot

bombs, scoria;, and stones are shot up into the air, most of

them falling back iuto the crater, but manv (Jescending

upon the outer slopes of the cone, and some even upon the

country beyond the base of the mountain. „ The lava rushes

down at first like one or more rivers of melted iron, but, as

it cools, its rate of motion lessens. Clouds of Bteam rise

from its surface, as well as from the central crater. Indeed,

every successive paroxysmal convulsion of the mountain is

marked, even at a distance, by the rise of huge ball-like

wreaths or clnuds of steam, mixed with dust and stones,

forming a vast column which towers so'iietimes a couple of

miles above the summit of the cont. By degrees 'these

diminish in frequency and intensity. The lava ceases to

flow, the showers of stones and dust dwindle down, and
after a time, which may vary from hours to days or months,
even in the regime of the same mountain, the volcano be-

comes ouce more tranquil.

Let us now consider some of the aspects of this action

vhich have more particular geological interest from the

permanent changes with which they are connected, or from
ihe way in which they enable us to detect and realize co"-

litions of rolcanic energy in former periods.

Fissures.—During the convulsions which culminate in

the formation of a volcano, as well as in the subsequent

progress of the mountain so formed, the ground at and
around the focus of action is liable to be rent open by
fissures. These tend to diverge from the focus; but around

the vent where the rocks have been most exposed to con-

cussion the fissures sometimes intersect each other in all

directions. In the great eruption of Etna, in the year 1G69,

a series of six parallel fissures opened on the side of the

mountain. One of these, with a breadth of tVcfo yards, ran

for a distance of 12 miles, in a somewhat winding course, to

within a mile of the top of the cone. Similar fissures, but
on a smaller scale, have often been observed on Vesuvius

;

and they are recorded from many other volcanoes.

Two obvious causes may be assigned for the production

at fissures:— (1) the enormous expansive force of the im-

prisoned vapours acting upon the walls of the funnel and
convulsing the cone by successive explosions; and (2) the

hydrostatic pressure of the lava-column in the funnel,

amounting to about 125 ib per square inch, or 8 tons on

the square foot, for each 100 feet of depth. Both of the.se

causes may act simultaneously.

Into the rents thus formed the molten lava naturally

finds its way. It is indeed fprced into them, and solidifies

there like iron in a mould. The cliffs of many an old

crater show how marvellously they have been injected hy
such veins or dykes of lava. Those of Somma, and the Val
del Bue on Etna, have long been known. The dykes
project now from the softer tulls like great walls of masonry.

Such wedges of solid rock driven into the cone must
widen its dimensions, and at the same time from their

length and ramifications must bind the substance of the

cone together, and thus strengthen it against the effects

of future convuhiona. We can understand, therefore, how
there iiUould be for a time an alternation in the character

of tlxe eruptions of a volcano, depending in great measure
upon the relation between the height of the cone on the

jne hand and the. Rtrength of its sides O" tho other. Wien
;he sides have been « eil braced together by interlacing dytes,

and further thickened bv the spread of volcanic matccials

all over their slopes, they may resist the effects of explosion

and of the pressure of the ascending lavacobimn In ihie

case the^volcano may find relief only from ita ouiumit, and
if the lava flows forth it will do so from the top of the cone.

As the cone increases in elevation, however, the pressure

from within upon its sides augments. Eventually egres?

is once more established on the flanks by means of fissures,

and a new series of lava-streams is poured out over the

lowier slopes.

Though lava veij coiamonly issues from the latera'

fissures on a volcanic cone, it may sometimes approach tli'

surface without actually flowing out. The great fissure od
Etna in 1GC9, for example, was visible even from a distance

by the long line of vivid light which rose from the incair-

descent lava within. Again, it frequently happens that

minor volcanic cones are thrown' up on the line of a fissure.

This may arise either from the congelation of the lava round
the point of emission, or from the accumulation of ejected

scoriie round the fissure-vent. Of the former structure

examples occur in Hawaii, where the lava is remarkably

liquid, and rapidly hardens into tear^ or drops, like wax
down the sides of a caudle. Where in viscid lavas the

steam tears off and throws up many scoris and bombs, a

cone of such loose materials will naturally form round the

•orifice by which the lava escapes from the flank of the

mountain.

E.eplusions.—Although volcanic materials may be erupted

to a large extent without the appearance of visible fissures,

they cannot in such cases reach the surface without some
explosive action, and the consequent displacement and

removal of previously existing rock. Vents are thus blown

out of the solid crust, the volcanic energy being, as it

were, concentrated on a given point, which we may suppose

must usually be the weakest in the structure of that

part of the crust. The operation has often been observed

in volcanoes already formed, and has even been witnessed

on ground previously unoccupjied by a volcanic vent. The
history of the cone of Vesuvius brings before us a long

.series of such explosions, beginning with that of 79—the

greatest which has occurred within the times of Iiuman

history—and coming down to the present day. Even now,

in .spite of all the lava and ashes poured out during the last

eighteen centuries, it is easy to see how stupendous must have

been that earliest explosion, by which the southern half of

the ancient crater was blown out. At every successive

important, eruption, a similar but minor operation takes

place within the present cone. The hardened cake of lava

forming the floor is burst open, and v.'ith it there usually

disappears much of the upper part of the cone, and some-

times, as in 1S72, a large segment of the crater-wall. In

the year 1538 a new volcano, Monte Xuovo, was formed in

24 hours on the margin of the Bay of Naples. A cavity

was drilled by successive explosions, and such quantities of

stones, scoriae, and ashes were thrown out from it as to form

a hill 440 English feet above the sea-level, and more than a

mile and a half in circumference. Most of the fragments

now to be seen on the slopes of the cone and inside ita

beautifully perfect crater are of various volcanic rocks,

many of them being black scorirs : but pieces of Roman
pottery, together with fragments of the older underlying

tuff, and some marine shells, have been obtained ; and these

doubtless formed' part of the soil and subsoil dislocated and

ejected during the explosions.

It is not necessary, and it does not always happen, that

any Actual solid or liquid volcanic rock is ejected even

when explosions of considerable violence take place, wherebj

the rocks through which the funnel rises are much shattered.

Thus among the cones of the extinct vi\i-;anic tract of the

Eifel, some occur consisting entirely, dr nvarly so, of com
minuted deliri.s of the Devonian greywacke and slate whicb
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form the prevailing rocks there, and through which the

various volcanic vents have been opened. Evidently in

those cases elastic vapours only forced their way to the

surface ; and we see what probably often takes place in

the early stages of a volcano's history, though the frag-

ments of the underlying disrupted rocks are in most

iustances buried and lost under tlie far more abundant sub-

sequent volcanic materials. Sections of ancient volcanic

necks or pipes sometimes afford an excellent opportunity

of obstrving that these orifices were originally opened

by the blowing out of the solid crust and nut by the forma-

tion of fissures. Many examples occur in Scotland among
volcanic rocks of Old Ued Sandstone, Carboniferous, and

Permian age. The orifices are there filled with fragmentary

materials wherein portions of the surrounding and underly-

ing rocks form a noticeable proportion.

iS/iowers of Dust and Stones.—A communication having

been opened, either by fi.ssuring or explosion, between the

heated interior aud the surface, fragmentary materials

bcldom fail to be ejected from it. These may consist at

first mainly of the rocks through which the orifice has been

op jned, as has just been explained. But if eruptive energy

continues, they soon appear in larger quantities, and consist

of thoroughly volcanic substances. In a great eruption

va:rt numbers of rijd-liot stones are shot up into the air, and

fall back partly into the crater and partly on the outer slopes

of the cone. But instances are known where large stones,

ejected obliquely, have described huge parabolic curves iu

the air, and fallen at a great distance. Stones 8 11) in

weight occur among the ashes which buried Pompeii. The
volcano of Antuco in Chili is said to send stones flying to a

distance of 30 miles, and Cotopaxi is reoorted to have hurled

a 200-ton block 9 miles.

But in many great eruptions, besides a constant shower

of stones and scori.f, a vast column of exceedingly fine dust

rises out of the crater, sometimes to a height of more than

a mile, and then spreads outwards like a sheet of cloud. So

dense sometimes is this dust-cloud that the sun is obscured,

and for days together the darkness of night reigns for miles

around the volcano. In 1822 this was the case at Vesuvius,

the ashes not only falling thickly on the villages round the

base of the mountain, but travelling as far as Ascoli, which

is 56 Italian miles distant from the volcano on one side, and
as Casano, 105 miles on the other. But probably the most

stupendous outpouring of volcanic ashes on record was that

which took place, after a quiescence of 2G years, from the

volcano Cnseguina, in Nicaragua, during the early part of

the year 1835. On that occasion utter darkness prevailed

over a circle of 35 miles radius, the ashes falling so thickly

that, even 8 leagues from the mountain, they covered the

ground to a depth of about 10 feet. It was estimated

that the rain of dust and sand fell over an area at least

270 geographical miles in diameter. Some of the finer

materials, thrown so high as to come within the influence

of an upper air-current, were borne away eastward, and fell

four days afterwards at Kingston, in Jamaica—a distance

of 700 miles.

An inquiry into the origin of these showers of fragmentary

materials brings vividly before us some of the essential

features of volcanic r.ction. Wo find that bombs, slags, and
lapilli may be thrown up in comparatively tranquil states

of a volcano, but that the showers of fine dust are discharged

with violence, and only appear when the volcano becomes
more energetic. Thus, at the constantly, but quietly, active

volcano of Stromboli, the column of lava in the pipe may
be watched slov/ly rising and falling with a slow rhythmical

movement. At every rise the surface of the lava swells up
into blisters several feet in diameter, which by and by
buret with a sharp explosion that makes the walls of the

ct&ter vibrate. A cloud of atsam rushes out, carrying with
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it hundreds of fragments of the glowing lava, sometimes to

a height of 1200 feet. It is by the ascent of steam through
its mass that a column of lava is kept boiling at the bottom
of a crater, and by the explosion of successive larger bubbles

of steam that the various bombs, slags, and fragments of

lava are torn off and tossed into the air. It has often been

noticed at Vesuvius that, after each great concussion, a liuge

ball-like cloud of steam rushes up from the crater. Doubt-

less it is the sudden escape of that steam which causes the

explosion. The violence of the explosion will depend
greatly upon the viscidity of the lava, and the consequent

resistance offered to the upward jmssage of the steam.

Explosions and accompanying scoria> are abundant at

Vesuvius, where the lavas are comparatively viscid ; they

are almost unknown at Kilauea, where the lava is remark-

ably liquid.

The steam, collecting into larger or smaller vesicles, works

its way upward through the substance of the molten lava.

As the elasticity of this compressed vapour overcomes the

pressure of the overlying lava, it escapes at the surface, and

there the lava is thus kept in ebullition. But this com-

jiaratively quiet operation, which may be watched within

the craters of many active volcanoes, does not produce clouds

of fine dust. The friction of the millions of stones ascend-

ing and descending through the air iu the dark column

above the crater, though it must doubtless cause much dust

and sand, can give rise to but an insignificant proportion of

what is actually reduced to the condition of extreme subdi-

vision necessary to produce widespread darkness and a thick

far-reaching deposit of ashes. The explanation now ac-

cepted calls in the explosive action of steam as the imme-

diate cause of the trituration. A sudden and powerful

explosion of steam, it is maintained, will blow the top of

the lava column into dust, like water shot out of a gun.

We must remember that the aqueous vapour by which

many lavas are so largely impregnated must exist inter-

stitially far down in the lava-column, under an enormous

pressure, and at a white heat. The sudden ascent^of lava

so constituted will relieve the pressure rapidly without

sensibly affecting the temperature of the mass. Conse-

quently the white-hot steam will at length explode, and

reduce the molten mass containing it to the finest powder.

Evidently no part of the operations of a volcano has

greater geological significance than the ejection of such

enormous quantities of fragmentary matter. In the first

place, the fall of these loose materials round the orifice of

discharge is one main cause of the growth of the volcanic

cone. The heavier fragments gather around the vent, and

there too the thickest accumulation of finer dust takes

place. Hence, though successive explosions may blow out

the upper part of the crater-walls, and prevent the mountain

from growing so rapidly in height, every eruption must add

to the diameter of the cone. In the second place, as every

shower of dust and sand adds to the height of the ground

on which it falls, thick volcanic accumulations may be

formed far beyond the base of the mountain. In these are

entombed trees and other kinds of vegetation, together with

the bodies of many animals, as well as the works of man.

Hence new geological formations arise which, in their

component materials, not only bear witness to the volcanic

eruptions which produced them, but preserve a record of

the land-surfaces over which they spread. In the third

jjlace, besides the distance to which the fragments may be

hurled by volcanic explosions, or to which they may be

diffused by the ordinary aerial movements, we have to take

into account the vast spaces across which the finer dust is

sometimes borne by upper currents in the atmosphere. An

instance has already been cited where ashes from CoEeguina

fell 700 miles away, having been carried all that long

distance by a high coucter-earrent of air, moving apparently
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at the rato of about 7 miles an liour in an opposite direction

to that of the wind which blow at the surface. On several

occasions ashes from ono of the Icelandic volcanoes have

fallen so thickly betwien the Orkney and Shetland Islands

that vessels passing there have had tho unwonted deposit

shovelled off their decks in the morning. In the year 1783,

during an eruption of Skaptar-Jokull, so vast an amount of

fine dust was ejected that the atmosphere over Iceland con-

tinued loaded with it for montlia afterwards. It fell in

such quantity over parts of Caithness—a distance of COO

miles—as to destroy tho crops ; that year is still spoken

of by the inhabitants as tho year of " tho ashie." Traces

of the same deposit wore observed even as far as Holland.

Hence it is evident that volcanic deposits may bo formed

in regions many hundreds of miles distant from any active

volcano. A single thin layer of volcanic detritus in a group

of sedimentary strata would thus not of itself prove tlie

existence of contemporaneous volcanic action in its neigh-

bourhood. It might bo held to have been wind-borne from

a volcano in a distant and separate region.

Lava-streams.—A microscopic examination of their in-

timate structure shows that lavas have been truly molten

rocks. They usually consist fundamentally of a glass

through which are diffused, in greater or less abundance,

various microlites and crystals. Their degree of liq,uidity,

at the time of emission, seems to depend on tho extent

to which the rock remains in the condition of glass,

viscidity increasing with the development of the microlites

and crystals out of the glassy menstruum in which, no
doubt, originally their component molecules were diffused.

The fluidity may also be governed in no small degree by

the amount of vapour existing interstitially in the molten

mass. Mr Scrope indeed contended that aqueous vapour

was tho main cause of tho mobility of such crystalline

lavas as those of Vesuvius. But even where the lava

pours forth with a liquidity like that of melted iron, it

speedily assumes a more viscid motion, as the process of

devitriffcation adva&ces and tho rock is exposed to the

chilling effects of radiation and of .contact with air and
soil. An interesting fact, admirably shown by the micro-

scope, but often easily observable with the naked eye, is

that in lava still liquid and mobile well-defined crystals

make their appearance. These sometimes are broken during

the continued movement of the surrounding mass, the

separated fragments becoming involved in the general glassy

base or portions of that base, are injected into the fractures

of the crystals. Well-defined crystals of leucite may be

seen in specimens of Vosuvian lava, which has been ladled

out from a white-hot stream, impressed with a stamp, and
thus suddenly congealed. On tho other hand, tho obsidians

have solidified in the condition of complete glass, often

without any trace of devitrification. The green pyroxenic

lava of Hawaii exhibits so extreme a degree of fluidity that,

during its ebullition in pools of tho crater, jets not more
than a quarter of an inch in diameter aro tossed up, and,

falling back ou one another, make " a column of hardened
tears of lava," while, in other places, tho jcta thrown up and
blown aside by the wind give rise to long threads of glass

which lie thickly together like mown grass, and aro known
by the natives under the name of Pelo's Hair, after one of

their divinities.^

It would bo of tho highest interest and importance to

know accurately tho temperature with which a lava stream

issues. The difliculty of making any direct observation at

tho point of outflow has hitherto been insuperable.

Measurements have been taken at various distances below
the point whore the moving lava could be safely approached

;

but these are not satisfactory, seeing that the outer crust of

' Daiio, Ocol. U.S. Explor. Exped., p. 179.

tho lava cools rapidly, and gives no measure of the tempera-
ture even a short way underneath. Experiments made by
Scacchi and Sainto-Clairo Dcvillo on tho Vesuvian lava

erupted in 185D, by thrup-ting thin wires of silver, iron, and
copper into the lava, indicated a temperature of scarcely
700° C. Earlier observations of a similar kind, made in

1819, when a silver wire -^^th inch in diameter at once
melted in the Vesuvian lava of thai year, gave a greatly

higher temperature. Evidence of the high temperature of

lava has been adduced from the alteration it has effected

upon refractory substances in its progress, as where, at

Torre del Greco, it overflowed the houses, and was after-

wards found to have fused the fine edges of flints, to have
decomposed brass into its component metals, the copper

actually crystallizing, and to have melted silver, and even

sublimed it into small Octohedral crystals. But such facts,

though full of interest and importance, give us no clue to

tho absolute initial temperature of the lava, which must be

greatly higher than that of the stream after several miles

of descent on the mountain slopes, and after some hours or

days of cooling.

In spite of this very high temperature, however, the lava

issues abundantly jharged with aqueous vapour, to the

expansion of which, as we have seen, its ebullition and ex-

pulsion aro mainly due. As this vapour at once begins to

escape when the lava issues into the air, it shows itself by a

dense white cloud hanging over the moving mass. The
lava streams of Vesuvius sometimes appear with as large

and dense a steam cloud at their lower ends as that which

escapes at the same time from the main crater. Even after

the molten mass has flowed several miles, steam continues to

rise abundantly both from its end and from numerous
points along its surface.

From tlie wide extent of basalt dykes, such as those

of Britain, some of which rise to the surface at a distance

of 200 miles and upwards from tho main volcanic regions

of their time, it is evident that the molten lava may
sometimes occupy a far greater superficial area under-

neath than the mere circumference of the actual pipe

or of the volcanic cone. We must conceive of a vast reser-

voir of melted rock impregnated with superheated steam,

and impelled upwards by the elastic force of tho vapour.

The lava may be regarded rather as tho sign than as the

cause of volcanic action. It is the pressure of tho impris-

oned vapour, and its struggles to get free, which produce the

subterranean earthquakes, tho explosions, and the outpour-

ing of lava. As soon as the vapour finds relief, the terres-

trial commotion calms down again, and the quiescence con-

tinues until another accumulation of vapour demands a re-

petition of the same phenomena.

It is evident that the vapour may succeed in effecting its

escape without driving molten rock up to tho surface.

There may be tremendous explosions without an actual

outcome of lava. But, in most cases, so intimately are

vapours and lava commingled in the subterranean reservoirs

that they rise together, and tho explosions of tho ono lead

to the outflow of the other. The first point at which tho

lava makes its appearance at tho surface will largely de-

pend upon the structure of the ground. Two causes have

been assigned in a foregoing section (p. 244) for the Assur-

ing of a volcanic chne. As the molten mass rises within the

chimney of the volcano, continued explosions of vapour take

place from its upper surface, the violence of which may be

inferred from the vast clouds of steam, of ashes, and of

stones which are hurled to so great a, height into tho air.

These explosions must at the same time powerfully afiect the

sides of the; funnel, exposed as these are to the enormous

pressure exerted by the imprisoned vapour. We cannot

therefore be surprised that, when a vojcano experiences

shocks of such intensity as to be felt dver a radius 100
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miles or more, its sides sliould at last give way, and .large

divergent fissures should be opened down its cone. Again,

the hydrostatic pressure of the column of lava must have

a potent influence. At a depth of 1000 feet below the

top of the cohimn the pressure exerted on each square foot

of the surrounding walls must amount to more than 80

tons. Wo may well believe that such a force, acting upon

tho walls of a funnel already shattered by a succession of

terrific explosions, will be apt to prove too great for their

resistance. When tliis happens, the lava pours forth from

the outside of the cone. So fissured is the cone some-

times that the lava issues freely from many points. A
volcano so affected has been graijhically describ-d as

"sweating fire." More usually the lava issues only from

one or two points. Should these lie well down on the cone,

far below the summit of tho lava-column, the lava, on its

first escape, driven by hydrostatic pressure, will sometimes

spout up high into the air— a fountain of molten rock.

This was observed in 1791 on Vesuvius, and in 1832 on

Etna. In the eruption of 1852 at ^launa Loa, an unbroken

fountain of lava, from "XiO to 700 feet in height and 1000

foot broad, burst out at ths base of the cone. Similar

"geysers" of molten rock have subseiiucntly been noticed

iu the svno region. Thus, in March and April 18GS, four

fiery fountains, throwing the lava tD heights varying from

500 to 1000 feet, continued to play for several weeks.

In a lofty volcano, therefore, tho chances are always

rather agaiust the lava rising to the lip of the crater and

flowing out tliere. , It does so now and then ; but more fre-

quently it escapes from some fksure or orifice in a weak part

of the cone. Iu minor volcanoes, on the other hand, where

the explosions are less violent, and where the thickness of

the cone in proportion to tho diameter of the funnel is often

greater, the lava very commouly rises in the crater. Should

the crater walls be too weak to resist the pressure of the

molten mass, they will give way, and the lava will rush out

from tho breach. This is seen to have happened in several

of the puys of Auvergne, so well figured and described by

Mr Scrope. But if the crater be massive enough to with-

stand the pressure, the lava, if still impelled upward by tho

struggling vapour, will at last flow out from the lowest part

of the rim.

It was at one time supposed that lava beds could not

consolidate on such steep slopes as those of most volcanoes,

and that their present inclined position was to be attributed

to a central upheaval of each mountain. This idea formed

the subject of the famous theory of elevation-craters [Erhc-

bunjslciKiiere) of L. von Buch, E. de Beaumont, and other

geologists. It was a matter of prime importance in the

interpretation of volcanic action to have this question settled.

iTo Constant Prevost belongs tho merit of having completely

exposed the fallacy of this theory. He pointed out that

there was no more reason why lavas should i!ot consolidate

on steep slopes than that tears or drops of wax should not

do so. Mr Poulett Scrope also showed conclusively that the

steep slope of the lava-beds of a volcanic cone was original.

Sir Charles Lyell and Mr Hartung subsequently obtained

abundant additional evidence from the Canary Islands,

Etna, and other volcanic districts, to disprove the elevation

theory. Geologists are now agreed that thick sheets of

lava, with all their characteristic features, -can consolidate

on slopes of even 3-5° and iO". Tho lava in the Hawaii
Islands has cooled rapidly on slopes of 25°, that from
Vesuvius, in 1S55, is here and there as steep as 30^. On
the east side of Etna, a cascade of lava, which poured, in

1689, into the vast hollov/ of the Cava Grande, has an in-

clination varying from 18' to i8°, with an average thickness

of IC feet. On Mauna Loa some lava-flows are said to have
congealed on slopes of i9°, GO", and even"80\ though in

these cases it could only be a layer of rock btiffeniug and

adhering to the tsurface of the steep slope. Even when it

consolidates on a steep slope, a stream of lava forms a sheet
with parallel, upper, and under surfaces, a general uniformity
of thickness, and often greater evenness of surface than
where the angle of descent is low.

At its first appearance, where it issues from the mountain,
the lava glows with a white heat, and flows with a motion
which has been compared to that of honey or of melted iron.

It soon becomes red, and, like a coal fallen from a hot
fireplace, rapidly grows dull as it moves along, unlil it

assumes a black, cindery aspect. At tho same time the

surface congeals, and soon becomes solid enough to support
a heavy block of stone. Its aspect depends, not merely on
the composition and fluidity of the lava, but on the point

of egress, whether from the crater or from a fissure, on the

form of the ground, the angle of slope, and the rapidity of

flow. Lavas which have been kept in ebullition within

the central chimney are apt to acquire a rough cellular tex-

ture. The surface of the moving stream breaks up into

rough brown or black cinder-like slags, and irregular rugged
cakes, which, with the onward motion, griud and grata

against each other with a harsh metallic sound, sometimes
rising into riujged mounds or getting seamed with rents and
gashes, at the bottom of which the red-hot glowing lava

may be seen. When lava escapes from a lateral fissure

it may have no scoria:, but its surface will present froth-like,

curving lines, as in the scum of a slowly flowing river, or

will be arrajiged in curious ropy folds, as the layers have
successively flowed over each other and congealed. These
and many otiier fantastic coiled shapes were exhibited by
the lava which flov.ed from the side of Vesuvius in 1858.'

A large area which has been flooded with lava, is perhaps

the most hideous and appalling scene of desolation anywhere
to be found on the surface of the globe.

A lava stream at its point of escape from the side of a
volcanic cone occupies a comparatively narrow breadth

;

but it usually spreads out as it descends, and moves more-

slowly. The sides of the moving mass look like huge em-

bankments, or like some of the long mounds of "chnkers"'

one sees in a great manufacturing district. The advancinj,^

end of rhe mass is often much steeper, creeping onward like

a great waU or rampart, down the face of which the rough'

blocks of hardened lava are ever rattling.

Tiie rate of movement is regulated by the fluidity of the-

lava, by its volume, and by the form and inclination of the

ground. Hence, as a rule, a lava-stream moves faster at

first than afterwards, because it has not had time to stiffen,

and its slope of descent is Considerably steeper than further

down the mountain. _. One of the most fluid and swiftly

floSving lava-streams ever observed on Vesuvius was that

erupted on 12th August 1805. • It is said to have rushed

down a space of 3 Italian (Sg English) miles in the first four

minutes, but to have widened out and moved more slo\\ly

as it descended, yet finally to hav€i reached Torre del Greco

in three hour's. A lava erupted by Mauna Loa in 1852-

went as fast as an ordinary stage-coach, or 15 miles in two

hours. Long after a current has been deeply crusted 'over

with slags and rough slabs of lava it continues to creep

.slowly forward for weeks or even months.

It happens sometimes that, as the lava moves along, tlie

pressure of the still molten mass inside bursts through the

outer hardened and deeply seame'd _crust, and rushes out

with, at first, a motion much more rapid than that of the

main';stream;lbut such an offshoot rapidly^ congeals and

comcsltoVrest,^though sometimes not before doing much

damage to: vineyards, "gardens; houses, or.other property in

its course.-* Any sudden change in thefor.nj cr slope of the

ground,""t66, will' affect the flow of 'the lava. Thus, should

the stream reach the edge of a steep defile or cliff, rt will

pour over it in a cataract of glowing molten .rockTwith.
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clouds of steam, showers of fragments, and a noise utterly

indescribable. Or if, on the other hand, the current should

9Ucounter a ridge or hdl across its path, it will accumulate

in front of it until it either finds egress round the side or

actually overrides and entombs the obstacle. The hardened

crust or shell within which the atill fluid lava moves serves

to keep the mass from spreading. We often find, however,

that the lava has subsided here and there inside its crust,

and has left curious cavernous spaces and tunnels. Into

these, when the whole b cold, we may creep, and may find

them sometimes festooned and hung with stalactites of lava.

As a rule a lava-stream shows three component layers. At
its bottom lies a rough, slaggy mass, produced by the rapid

cooling of the lava, and the breaking up and continued

onward motion of the scoriform layer. The central and

main portion of the stream consists of solid lava, often,

however, with a mora or less carious and vesicular texture.

The upper part, as we have seen, is a mass of rough broken-

up slags, scoriae, or clinkers. The proportions borne by
these respective layers to each other vary continually. Some
of the more fluid ropy lavas of Vesuvius have an inconstant

and thin slaggy crust ; others may be said to consist of

little else than scoriie from top to bottom. These diver-

gences in texture seem to depend largely upon the amount
of interstitial steam imprisoned within the lava, and the

conditions under which it can effect its escape. Throughout

the whole mass, but more especially along its upper surface,

the steam under its diminished pressure expands, and push-

ing the molten rock aside, segregates into small bubbles or

irregular cavities. Hence, when the lava solidifies, these

steam-holes are seen to be sometimes so abundant that a

detached portion of the rock containing them will float in

water. They are often elongated in the direction of the

motion of the lava-stream.

But, besides producing a general vesicular texture in the

upper parts of the lava-stream, the aqueous vapour gives

rise to much more striking features on the surface of the

lava. If the outburst takes place from an orifice or fissure

on tihe exterior of the volcanic cone, so vast an amount of

steam will rush out there, with such boiling and explosion

of the kva, that a cone of bombs, and slags, and irregular

lumps of lava, wiU probably form round the spot—in fact

a miniature or parasitic volcano, which will remain as a

marked cone on its parent mountain long after the eruption

which gave it birth has ceased. Moreover, even after' such

p.bundant discharge of steam, the lava-stream continues to

exhale it, as it were, from every pore. Here and there on
the surface of the moving mass a fissure opens, and a

column of roaring hissing vapours rushes out from it,

ic ompanied as before by an abundant discharge of lava-

.-ijiuents, or even by the rise and outflow of the lava from
iir .aith. Some lava-streams are thus dotted over with

oraall cones a few feet or yards in height. Besides the

steam which, in condensing, makes its presence so con-

spicuous, many other vapours entangled in the pores of the

lava escape from its fissures. The points at which vapours

ire copiously disengaged are termed fumarole. Among the

exhalations, chlorides may bo mentioned as ptfrticularly

prominent ; chloride of sodium frequently shows itself, not

only in fissures, but even over the cooled crust of the lava,

in email crysteds, in tufts, or as a granular and even glassy

incrustation. Chloride of iron is deposited as a yellow

cou'ingatthe fumarole, where also bright emerald green

films ..nd scales of chloride of copper may be more rarely

observed. Many chemical changes take place in the escape

of the vapour* through the lava. Thus specular-iron,

probably the result of the ifiutual decomposition of steam

and iron chloride, forms abundant scales, plates, and small

crystals iu tho jumarole and vesicles of the lava. Sal-

timmoniac also appears in large quantity on many lavas, not

merely in tho fissures, but also on the upper surface of tho

current. This salt is not directly a volcanic product, but
results from some decomposition, probably from that of the

aqueous vapour, whereby a combination is formed with
atmospheric nitrogen.

The hardened crust of a lava-stream is a bad conductor

of heat. Consequently, when the surface of the mass has
become cool enough to be walked upon, the red hot mass
may be observed through the rents to lie only a few inches

below. Many years therefore may elapse before the

temperature of the- whole mass has fallen to that of the

surrounding soil. Eleven months after an eruption of

Etna, Spallanzani could see that the lava was still red hot

at the bottom of the fissures, and a stick thrust into one of

them instantly took fire. The Vesuvian lava of 1785 was
found by Breislak seven years afterwards to be still hot and
steaming internally, though lichens had already taken root

on its surface. The ropy lava erupted by Vesuvius in

1858 was observed in 1870 to be still so hot, even near

its termination, that steam issued abun«fantly from its rents,

many of which were too hot to allow the hand to be held

in them. Hoffmann records that the lava which flowed

from Etna in 1787 was still steaming in 1830. But still

more remarkable is the case of JoruUo, in Mexico, which sent

out lava in 1759. Twenty-one years later a cigar could

still be lighted at its fissures ; after 4-1 years it was still

visiblj steaming ; and even in 1846, that is, after 87 years

of cooling, two vapour columns were still rising from it.'

This extremely slow rate of cooling has justly been re-

garded as a point of high geological significance in regard

to the secular cooling and probable internal temperature of

our globe. Some geologists have argued indeed that, if so

comparatively small a portion of molten matter as a lava

stream can maintain a high temperature under a thin, cokl

crust for so many years, we may, from analogy, feel little

hesitation in believing that the enormously vaster mass of the

globe may, beneath its relatively thin crust, still continue

in a molten condition within. More legitimate deductions,

however, might be drawn, if we knew more accurately and

precisely in each case the rate of loss of heat, and how it

varies in diS'erent lava-streams. Sir 'William Thomson, for

instance, has suggested that, by measuring the temperature

of intrusive masses of igneous rock in coal-workings and

elsewhere, and comparing it with that of other non-volcanic

rocks in the same regions, we might obtain data for calcu-

lating the time which has elapsed since the.ie igneous sheets

were erupted.

In its descent a stream of lava may reach a water-course,

and, by throwing itself as a great embankment across the

stream, may pond back the water and form a lake. Such

is the origin of the picturesque Lake Aidat in Auvergne.

Or the molten current may usurp the channel of the stream,

and completely bury the whole valley, as has happened

again and again among the vast lava-fields of Iceland. No
change in physiography is so rapid and so permanent as this.

The channel which has required, doubtless, many thousands

of years for the water laboriously to excavate, is sealed up

in a few hours under 100 feet or more of stone, and a still

longer interval may elapse boforff this newer pile is similarly

eroded.

By suddenly overflowing a brook or pool of water, molten

lava sometimes has its outer crust shattered to fragments

by a sharp explosion of the generated steam, while the fluid

mass within rushes out on all sides. Numerous instances

have occurred where the lavas ofEtna and Vesuvius havepr*

truded into the sea. Thus a current from the latter moun-

tain entered the Mediterranean at Torre del Greco in 179-1,

and pushed its way for 360 feet outwards, with a breadth-of

' E. ScUleidro, quoted by Naumanii, Gcol, i. p. ,130.
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1100 and a lieigUt of 15 feet. So quietly did it advance

tliat Breislak could sail round it in a boat and observe its

pi-ogress'.

In passing from a tluid to a solid condition, and thus

contracting, lava acquires different structures. Lines of

divisional planes or joints traverse it, especially perpendi-

cular to the upper and under surfaces of the sheet. These

linos at various irregular distances cross each otlier so as to

divide the rock into rude prisms. Occasionally another

series of joints at a right angle to these traverses the mass

parallel with its bounding surfaces, and thus the rock

acquires a kind of fissile or bedded appearance. The most

characteristic structure, however, among volcanic rocks is

the prismatic, or, as it is incorrectly termed, " basaltic."

Where this arrangement occurs, as it does so commonly in

basalt, the mass is divided into tolerably regular pentagonal,

hexagonal, or irregularly polygonal prisms or columns, set

close together at a right angle to the main cooling sur-

faces. These prisms vary from 2 or 3 to IS or more

inches in diameter, and range UD to 100 or even 150

feet in length.

Considerable discussion has arisen as to the mode in

which this columnar structure has been produced. The

experiments of Mr Gregory Watt were supposed to explain

it by the production of a number of spherical concretions

in the cooling mass, and the gradual pressure of those soft

balls into hexagonal columns, as the mass contracted in

cooling. He melted a mass of basalt, and on allowing it to

cool observed that, when a small portion was quickly

chilled, it took the form of a kind of slag-like glass, not

differing much in appearance from obsidian ; a larger mass,

more slowly cooled, returned to a stony state. He remarked

that during this process small globules make their appear-

ance, which increase in size by the successive formation of

external concentric coats, like those of an onion. And he

supposed, as each spheroid must be touched by six others,

the whole, if exposed to the same pressure acting in every

direction, must be squeezed into a series of hexagons. . To
account, however, for a long column of basalt, we should

have to imagine a pile of balls standing exactly centrically

cnfe upon the other, an arrangement which seems liardly

possible. The prismatic structure is a species of jointing,

due to the contraction of the rock as a whole, and not to

the production of any internal peculiarities of texture. The
concretionary structure associated with the columnar arises

from a common tendency to weather out into nodular forms,

and may be observed even where the rock is not columnar.

Prismatic forms have been superinduced upon rocks by a

liigli temper.iture and subsequent cooling, as where cyal

and sandstone have been invaded by basalt. itThey may
likewise be observed to arise during the consolidation of a

substance, as in the case of starch. In that substance the

columnar structure is apt to radiate from certain centres,

as may also be seen sometimes in basalt and other igneous

rocks.

Mr Mallet has recently investigated this subject, and con-

cludes that " all the salient phenomena of the prismatic and
jointed structure of basalt can be accounted for upon the

admitted laws of cooling, and contraction thereby, of melted
rock possessing the known properties of basalt, the essential

conditions being a very general homogeneity in the mass cool-

ing, and that the cooling shall take place slowly, principally

from one or more of its surfaces."'

In the more perfectly columnar basalts tlie columiis are

sometimes articulated, each prism being separable into

vertebra, with a cup and ball socket at each articulation.

This peculiarity is traced by JMr JIallet to the contractior

oi eacl> prism in its length and in its diameter, and to the

' Soo an abstract of his paper, Pi-or. Hoi'. Soc, January ISTZ

10— ;i*

consequent production of transverse joints, wliich, as the

resultant of the two contracting strains, are oblique to the

sides of the prism, but, as the obliquity lessens towards the

centre, assume necessarily, when perfect, a cup-shape, the

convex surface pointing in the same direction as that, in

which the prism has grown. This explanation, however.

will hardly account for cases, which are not uncommon,
where the convexity points the other way, or where it is

sometimes in one direction, sometimes in the other.^ The

remarkable spheroids which appear in many weathered

igneous rocks (besides basalts may probably be due tc

some of the conditions under which the original contractions

took place. They are quite untraceable on a fresh fracture

of the rock. It is only after some exposure to the weather

that they begin to appear, and then they gradually crumble

away by the successive formation and disappearance of

external weathered crusts or coats, which fall off into sand

and clay. Almost all augitic or hornblendic rocks, even

granite, exhibit the tendency to decompose into '•"unded

spheroidal blocks.

By the outpouring of lava two important kinds of geo-

logical change are produced. In the first place, the surface

of a country is thereby materially changed. Stream-courses,

lakes, ravines, valleys, in short all the minor features of a

landscape, may be completely overwhelmed under a sheet

of lava, 100 feet or more in thickness. The drainage of the

district is thus effectually altered, and all the numerous

changes which flow from the operations of running water

over the land are arrested and made to begin againIn new
channels. In the second place, considerable alterations

may likewise be caused by the effects of the heat and
vapours of the lava upon the subjacent or contiguous groundi

Instances have been obser\'ed in which tlie lava has actually

melted down opposing rocks, or masses of slags, on its own
surface. Interesting observations, already referred to, have

been made at Torre del Greco under the lava stream which

overflowed part of that town in 1794.' It was found that

the window-panes of the houses had been devitrified int/i

a white, translucent, stony substance, that pieces of lime-

stone had acquired an open, sandy, granular texture, with-

out loss of carbonic acid, and tliat iron, brass, lead, copper,

and silver objects had been greatly altered, some of the

metals being actually sublimed. We can understand

therefore that, retaining its heat for so long a time, a mass

of lava may induce many crystalline structures, rearrange-

ments, or decompositions in the rocks over which it comes

to rest, and proceeds slowly to cool. This is a question of

considerable importance in relation to the behaviour of

ancient lavas which have been intruded among 'rocks

beneath the surface, and have subsequently bceu exposed,

as will be referred to in the sequel.

But, on the other hand, the exceedingly trifling change

produced even By a massive sheet of lava has often been

remarked with astonishment. On the flank of Vesuvius we
may see vines and trees still flourishing on little >slets ot

the older land-surface completely surrounded by a Hood of

lava. Professor Dana has given an instructive account of

the descent of a lava-stream from Kilauea in June 1840J

Islet-like spaces of forest were left in the midst olthe- lava,

many of the trees being still alive. Where the lava nowed

round the trees the stumps w'ere usually consumed, ana

cylindrical holes o- casts remained in the lava, cither empty

or filled with, charcodl. In many coses tne fallen crown f>f

the tree lay near, and so little damagea that thp epiphytic

plants on it began to grow again Yet so fluid was ihe

.Mr Scrope poinle.lfhis out ('v»/. ^la}., hcplcniuc-i IS7C;. tliougi

Mr JIallet (Ibitl., Novenilier 1875) replied that in such c.xsns the art:-

cuh-Uions must be farmed just about the dividing surface between

the part of the rock which cooled from above, and^that which cooled,

1 from J^elov
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lava that it hung in pendent stalactites from tlie branches,

which nevertheless, though clasped round by the molten

rock, had barely their bark scorched. Again, for nearly

100 years there has lain on the flank of Etna a large sheet

of ice vrhich, originally in the form of a thick mass of snow,

was overflowed by the molten flood, and has thereby been

protected from the evaporation and thaw which would
certainly have dissipated it long ago, had it been exposed to

the air. The heat of the lava has not sufficed to melt it.

Thero seems reason to suspect, however, that in other cases

snow and ice have been melted in large quantities by over-

flowing lava. The great floods of water which rushed down
the flank of Etna, after an eruption of the mountain in the

spring of 1755, have been thus explained.

One further aspect of a lava-stream may be noticed

here—the effect of time upon its surface. While all kinds

of lava must, in the end, crumble down under the influence

of atmospheric waste and, where other conditions permit,

become coated with soil and support some kind of vegeta-

tion, yet extraordinary differences may be observed in the

facility with which did'erent lava-streams yield to this

change, even on tlie flank of the same mountain. Every one
who ascends the slopes of Vesuvius remarks this fact.

After a little practice it is not difficult there to trace the

limits of certain lavas even from a distance, in some cases

by their verdure, in others by their barrenness. Five

hundred years have not sufficed to clothe with green the

still naked surface of the Catanian lava of 1381 ; while

some of the lavas of tlie present century have long given

footing to bushes of furze. Some of the younger lavas of

Anvergne, v;hich certainly flowed in times anterior to those

of history, are still singularly bare and rugged. Yet, on

the whole, where lava is directly exposed to the atmosphere,

without receiving protection from occasional showers of

volcanic ash, or being liable to be washed bare by heavy
torrents of rain, its surface decays in a few years sufficiently

to afford soil for a few plants in the crevices. When these

have taken root they help to increase the disintegra-

tion. At last, as a more or less continuous covering of

vegetation spreads over the rock, the traces of its volcanic

origin one by one fade away from its surface. Some of

the Vesuvian lavas of the present century already support

vineyards.

Torrents of Water and Mnd.—We have seen that largo

quantities of water accompany many volcanic eruptions.

In some cases, where ancient crater-lakes or internal reser-

voirs have been shaken by repeated detonations, and finally

disrupted, the mud which has thus been produced issues

at once from the mountain. Such " mud-lavas," on ac-

count of their liquidity and swiftness of motion, are more
dreaded for their destructiveness than even the true melted

lavas. On the other hand, rain or melted snow, rushing

down the cone and taking np loose volcanic dust, is con-

verted into a kind of mud that grows more and more
pasty as it descends. The mere sudden rush of such large

bodies of water down the steep declivity of a volcanic

cone cannot fail to effect much geological change. Deep
trenches are cut out of the loose volcanic slopes, and some-

times large areas of woodland are swept away, the debris

being strewn over the plains below.

During the great Vesuvian eruption of 1622 a torrent of

this kind poured down upon the villages of Ottajano and

Massa, orerthrom'ng walls, filling up streets, and even

burying houses with their inhabitants. It was by similar

streams from the same volcano that some of the Roman cities

on its flanks were overwhelmed in the first century. Many of

the volcanoes of Central and South America discharge largo

ijuantitics of mud directly from their craters. Thus in the

Year 1G91 Imbaburu, one of the Andes of Quito, emitted

Sjod-5 of mud, so largely charged with dead fish that pesti-

loutial fevers arose from the subsequent eflluvia. Seven
years later (1698), during an explosion of another of the

same range of lofty mountains, Carguairazo (14,700 feet),

the summit of the cone is said to have fallen in, while

torrents of mud, containing immense numbers of the

fish Pymelodus Cyclopum, poured forth and covered the

ground over a space of four square leagues. The carbon-

aceous mud (locally called mnya) emitted by the Quito

volcanoes sometimes escapes from lateral fissures, sometimes
from the craters. Its organic contents, and notably its

siluroid fish, which are the same as those found living in

the streams above ground, prove that the water is derived

from the surface, and accumulates in craters or underground

cavities until discharged by volcanic action. Similar but

even more stupendous and destructive outpourings have

taken place from the volcanoes of Java, where wide

tracts of luxuriant vegetation have at different times been

buried under masses of dark grey mud, sometimes 100

feet thick, with a rough hillocky surface from which the

top of a submerged palm-tree might have been seen pro-

truding.

Between the destructive effects of mere water-torrents and
that of these mud-floods there is, of course, the notable

difference that, whereas in the former case a portion of the

suiface is swept away, in the latter, while sometimes con-

siderable demolition of the surface takes place at first, tlie

main result is the burying of tbe ground nnder a new
tumultuous deposit by which the surface is greatly changed,

not only as rcganls its temporary aspect, but in its more
permanent feature.-*, such as the position and form of its

water-courses.

Mud-volcanues.—Though probably seldom if ever strictly

volcanic in the proper sense of that term, certain remark-

able orifices of eruption may be noticed here to which the

names of mud-volcanoes, salses, air-volcanoes, and maca-

Inbas have been applied. These are conical hills formed

by the accumulation of fine and usually saline mud, which,

with various gases, is continuously or intermittently given

out from the orifice or crater in the centre. They occur in

groups, each hillock being sometimes less than a yard in

height, but ranging U[) to elevations of 100 feet, or even

sometimes, as in the plains of the lower Indus, to 400 feet.

Like true volcanoes, they have their periods of repose, when
either no discharge takes pilace at all, or mud oozes out

tranquilly from the crater, and their epochs of activity,

when large volumes of gas, and sometimes columns of

flame, rush out with considerable violence and explosion,

and throw up mud and stones to a height of several hundred

feet.

The gases play much the same part- therefore in these

phenomena that steam does in those of true volcanoes.

They consist of carbonic acid gas, carburetted hydrogen,

sulphuretted hydrogen, and nitrogen. The mud is usually

cold, In the water occur various saline ingredients, among
which common salt generally appears. Naphtha is likewise

frequently present. Large pieces of stone, differing from

those in the neighbourhood, have been observed among the

ejections, indicative doubtless of a somewhat deeper source

than in ordinary cases. Heavy rains may wash down the

minor mud cones and spread out the material over tlie

ground, but gas-bubbles again appear through the sheet of

mud, and by degrees a new series of mounds is once more

thrown up.

Thero can be little doubt that tliese phenomena are to bo

traced to chemical changes in progress underneath. Dr
Daubcny explained them in Sicily by the slow combustion

of beds of sulphur. The frequent occurrence of naphtha

and of inflammable gas points, in other cases, to the dis-

engagement of hydrocarbons from subterranean strata.

JIud volcanoes occur in Iceland, in Sicily (Macaluba), io
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many districts of nortliorn Italy, at Tamar and Kertch, at

Baku on the Caspian, over an area of about JOOO square

miles near .the mouth of the Indus, and in other parts of

the globe.

Gaseous Discharges.—Some of tliese belong to true

volcanic phenomena, others are closely associated with the

mud-volcanoes. To the former class we may assign the

C(.ipiou3 emanations of carbonic acid which so frequently

take place in districts where volcanic activity has been long

dormant or extinct. The gas either comes out directly from

fissures of the rock, or rises dissolved in the water of springs.

The old volcanic districts of Europe furnish many t::amples.

Thus on the shores of the Laacher See—an ancient crater

lake of the Eifel—carbonic acid gas issues from numerous

openings called viofetie, round which dead insects, and

occasionally mice and birds may be found. In the' same
region occur hundreds of springs more or less charged with

the gas. The famous Valley of Death in Java contains one

of the most remarkable gas-springs in the world. It is a

deep, bosky hollow, from one small space on the bottom of

which carbonic acid issues so copiously as to form the lower

stratum of the atmosphere. Tigers, deer, and wild-boar,

enticed by the shelter of the spot, descend and are speedily

suffocated. Many of their skeletons, together with those

of man himself, have been observed.

In the second class of gas-springs we may group vue

emanations of carburetted hydrogen, which, when they

take fare, are known as Fire-wells. They occur in

many of the districts where mud-volcanoes appear, as in

northern Italy, on the Caspian, in Mesopotomia, in southern

Kurdistan, and in many parts of the United States. It

has been observed that they rise especially in regions where
beds of rock-salt lie iuderneath, and as that rock has

b;eU ascertained often to contain compressed carburetted

hydrogen, the solution of the rock by subterranean water,

and the consequent liberation of the gas, has been offered

as an explanation of these fire-wells.

Geysers.—In various regions where volcanic action still

continues, or where it has long been dormant, there occur

eruptive fountains of hot water and steam, to which' the

general name of geysers is given, from the well-known
examples in Iceland, which were the first to be seen and
described. Besides the Great and Little Geysers, the

Strokkr, and other minor springs of hot water in Iceland,

other, perhaps still more striking, examples have in recent

years been brought to light in that tract of the western

territories of the United States set aside as the " Yellow-

stone National Park," and good illustrations are also found
in New Zealand. A geyser possesses a vertical pipe in

the ground, terminating at the surface in a basin \\hich is

formed of siliceous sinter, and may rise some feet or yards
above the general level. At more or less regular intervals

rumblings and sharp detonations oceur underneath, followed

by au agitation of the water in the basin, and then by the
violent expulsion of a column of water and steam to a con-

siderable height in the air. Tlie hot water contains silica

in solution, which, on cooling and evaporating, is deposited

at the surface ; and thus the geyser builds up its basin,

Bometimes raising it into a long, solitary, finger-like pillar.

Buusen and Descloiseaux spent some days experimenting
at the Icelandic geysers, and ascertained tliat in the Great
Geyser, whUe the surface temperature is about 212° Fahr,
that of the lower portions of the tube is much higher—a ther-

mometer giving as high a reading as 2G6' Fahr. The water
there must cousequently be 48' above the normal boiling-

point, but is kept in the fluid state by the pressure of the
overlying column. At the basin, however, the water cools

quickly. After an explosion it accumulates there, and
eventually begins to boil. The pressure on the column
below being thus relieved, a portion of the superheated

water flashes into steam, and as the change passes down llio

pipe, the whole column of water and steam rushes out with

great violence. The water thercMlter gradually collects again

in the pipe, and after an interval of some hours the opera-

tion is renewed. The experiments made by Eunsen proved

the cause of the eruption to lie in the high temperature of a

portion of the pipe. He hung stones by strings to different

depths in the funnel of the geyser, and found that only

those in the higher part were cast out by the rush of water,

sometimes to a height of 100 feet, wliile at the same time

the water at the bottom was hardly disturbed at alL'

These observations give an additional interest and im-

portance to the phenomena of geysers iu relation to those

of volcanic action. They show that the eruptive force is

steam ; that the water column, even at a comparatively

small depth, has a temperature considerably above 212°;

that this high temperature is local ; and that the eruptions

of steam and water take place periodically, and with such

vigour as to eject large stones to a height of 100 feet.

§ 3. Striictitiv nf Yolennoes.

It is now admitted that a volcano is due to the accumu-

lation of material round the vent of eruption, and not to

any blister-like expansion of the ground. The structure of

a volcanic cone necessarily depends in great measure upon

the nature of the substances ejected. The following arc

the more important and interesting types of this kind of

structure :

—

(1.) Cones of Koji^volcauic Matei iatx.—These are due to

the discharge of steam or other acrifonn product through

the solid crust without the emission of any true ashes or

lava. The materials ejected from the cavity are wholly, or

almost wholly, parts of the surrounding rocks through which

the volcanic pipe has been drilled. Some of the cones sur-

rounding the crater-lakes or 'niaare of the Kifel consist

chiefly of fragments of the underlying Devonian slates.

(2.) Tnff-Cones, Cinder-Cones.—Successive ei'uptions of

fine dust and stones, often rendered pasty by getting mixed
w'ith the water so copiously condensed during an eruption,

form a cone iu which the materials are solidified by pres-

sure into tuff. Sometimes the cones are made up only of

loose cinders, like Jlonte Nuovo iu the Bay of Baix>.

Cones consisting entirely of loose volcanic materials often

arise on the flanks or round the roots of a great volcano, as

happens to a small extent on Vesuvius, and on a larger

scale upon Etna. They likewise occur by theni.^elves apart

from any lava-producing volcano, though usually they affonl

indications that columns of lava have risen in their funnels,

and even now and then that this lava has reached the

surface. Admirable examples are furnished by the cones

of the Phlegracan fields near Naples. Ancient cones of a

similar character occur among'the Carboniferous rocks of

Scotland. The materials of the cone are arranged in nio-.i-.

or less regular beds which dip away^rom the funnel, their

inclination corresponding with that of the cone. In.sidc the

crater they slope steeply inward towards the ci-ater-bottom.

(3') Mii'!-Cones or Salsis are formed by the accumnlatiou

and consolidation of mud round the vents of mud-volcanot.s.

They sometimes reach a height of 400 feet.

(4.) L'lva-C'tncs.—These are cuuiparativcly rare, since, in

most cases, the emission of lava is accomi/anied by the

discharge of ashes. Owing to its liquidity, t)ic lava (lows

off(«quickly, and the cones have very gentle slopes. The
must remarkable examples are those hi the Hawaii Islands

described bj- Professor Dana. They attain a great heigJit,

but so small is their angle of inclination, that they may be

described as only gently-sloping mounds, and their craters

have been cumpartd t'j vast open quarries on a hill or moor.

' Eimscii, Alii.. Kh.r C'h'.M!c i;.:! n'/.imccic.lxii. C1S4"., !• 1.
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^5.) Cvues of Tiiji and Lava.—These are by far tlie most
fre(iuent. They may bo taken, iiidoed, as the typical form
of volcanoes. A-round the central vent the successive

showers of scorice and ashes gather, with occasional streams
of lava, which from time to time descend different sides

of the growing cone. The component strata have thus the

usual inclination outwards, though, when seen in section

along the crater-walls, they look approximately horizontal.

By continued explosions fissures are formed in the sides of

the cone. These are injected with lava, producing a net-

work of dykoa which strengthen the cone, or they serve as

channels of escape for lava, and give rise to lateral erup-

.tions and minor or parasitic cones. As the main cone
increases in diameter by the accumulation of fragmentary

and molten ejections, it rises also in height, uutil at last few
or no eruptions take iilace from its summit, but only from
opeuiugs on its flanks.

(G.) Suhmarine Volcanoes.-—It is not only on tne surface

of the land that volcanic action shows itself. It takes place

likewise under the sea, and as the geological records of tlie

earth's past liistory are chiefly marine formations, the

characteristics of submarine volcanic action have no small

interest to the geologist. Unfortunately, the phenomena
of recent volcanic eruptions under the sea arc for the most

part inaccessible. Here and there, as among the islands of

the Greek Archipelago and at Tahiti, elevation of the sea-

bed has taken place, and brought to the surface beds of lava,

which had been erupted an-d had consolidated under water.

There does not appear to be any ap(ircciable diff'erence

either in external aspect or in internal structure between

such submarine lavas and those erupted on the land. Some
of them are highly scoriaceous. There is no reason indeed,

why slaggy lava aud loose scoriaj should not accumulate

under the pressure of a deep column of the ocean. At the

Hawaii Islands, on 25th February 1877, masses of pumice,

during a submarine volcanic explosion, were ejected to the

surface, one of which struck the bottom of a boat witli con-

siderable violence and then floated. At the same time,

when we rcticct to what a considerable extent the bottom

of the groat ocean basiusis dotted over with volcanic cones,

rising often solitary from profound depths, we can under-

stand how large a proportion of the actual eruptions may
take place under the sea. The foundations of these volcanic

islands doubtless consist of submarine lavas and fragmentary

materials, which, in each case, continued to accumulate to a

height of two or three miles, uutil the pile reached the

surface of the water and the phenomena became subaeriaL

The immense abundance and wide diffusion of volcanic

.detritus over the bottom of the Pacific and Atlantic Oceans,

evc-n at distances remote from land, as has been made
known by the voyage of the " Challenger," may indicate the

prevalence and pcr,<istencc of submarine volcanic action,

though, at the same time, it must be admitted that an ex-

tensive diffusion of volcanic debris from the islauds is

effected by i\ind3 and ocean-currents.

4. GfOf/rnphical Distrihntinn of Volfamxf.

The chief facts under this head may thus be summar-

ized. (1.) Volcanoes occur along the margins of the ocean

basins, particularly along lines of dominant mountain ranges.

Tlie vast hollow of the Pacific is girdled with a wide ring of

volcanic foci. (2.) They rise as astriking feature in the heart

of the ocean basins. Most of the oceanic islands are vol-

canic. Kvcn the coral islands have in all likelihood been built

u|ion the tops of ."^ubniarine volcanic cones. (.3.) Volcanoes

are thus situated, as a rule, close to the sea. When they

oecur inland they sometimes appear in the neighbourhood

a( a lar^e sheet of water. Yet so many instances have been

observed whcrc volcanoes have appeared at great distances

from aiiv sheet of water that the proximit\Mif_a.lake or of

the sea cannot be regarded as necessary for the evolution oi

volcanic phenomena. (4.) The dominant arrangement of

volcanoes is in lines along subterranean lines of weakness,
as in the chain of the Andes, the Aleutian Islands, and the
Malay Archipelago. (5.) Where the linear arrangement does
not hold, it gives place to one in gi'oups, as in Italy, Iceland,
and the volcanic islands of the great oceans.

§ 5. Distribution of Volcanic Action in Time.

Besides the existence of what are called extinct volcanoes,

the geologist can adduce proofs of the, former presence of

active volcanoes in many countries where cones and craters

aud all ordinary aspects of volcanic mountains have long
disappeared. Sheets of lava, beds of tuff, dykes, aud necks
representing the sites of volcanic vents have been recog-

nized abundantly. These manifestations of volcanic action,

moreover, have as wide a range in geological time as they
have in geographical area. Every great geological period,

back at least as far as the Lower Silurian, has had its

volcanoes. In- Britain, for instance, there were active

vulcanic vents in the Lower Silurian period, whence the

lavas and tufl"s of Snowdon, Aran Mowddwy, and Cader Idris

were ejected. The Lower Old Red Sandstone epoch wa-s

one of prolonged volcanic activity in central Scotland. The
earlier half of the Carboniferous period likewise witnessed

the outburst of innumerable small volcanoes over the same
region. During the Permian period a few scattered vents

existed in the south-west of Scotland, and in the time of

the New Red Sandstone some similar points of eruption

appeared in the south of England. The older Tertiary ages

were distinguished by the outpouring of the enormous

basaltic plateaus of Antrim and the Inner Hebrides.

Thus it can be shown that, within the same comparatively

limited geographical space, volcanic action has been rife at

iutervals during a long succession of geological ages. The
existing active volcanoes of Iceland rise from amid Tertiary

lavas and tuHs, which form part of a great volcanic ridge,

extending down through the Faroe Islands into the west ot

Britain. Volcanic action, which now manifests itself so

conspicuously along certain lines, seems to have continued

in that linear development for protracted periods of time.

The actual vents have changed, dying in one place and

breaking out in another, yet keeping on the whole along

the same lines.

§ C. Causes of Volcanic Action.

Volcanoes depend, of course, upon the internal heat of

the planet as their prime source of energy. But the 7no(his

operandi whereby that internal heat manifests itself in

volcanic action is a problem by no means of easy solution.

Were this action merely an expression of the intensity of

the heat, we might expect it to have manifested itself in a

far more powerful manner in former periods, and to exhibit

a regularity and continuity commensurate with the exceed-

ingly slow diminution of the earth's temperature. But

there is iio geological evidence in favour of greater volcanic

intensity in ancient times than in more recent periods
;

on the contrary, it may be doubted whether any of the

Paheozoic volcanoes equalled in magnitude those of the

Tertiary period, or whether any of the latter ever produced

such stupendous changes as have been effected by modern

volcanoes still -active.
' On the. other hand, no feature of

volcanic action is more conspicuous than its spasmodic

litfulne.ss.

The mere presence of a high internal temperature, there-

fore, would probably not of itself produce the ])henomena

of volcanoes, at least in the present condition of the .planet.

I There can be no .doubt that one essential exciting cause of

volcanic action is the descent of water from the surface.

It has alrcadybcen, nointed out how invariably steam plays
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a chiei part in volcanic eruptions, how it issues in vast

clouds from the crater, and continues to rise copiously from

the lava even after the molten rock has travelled for some
miles, and has assumed a solid surface. The quantity of

water which descends into the interior must be enormous.

The floor of the sea, the beds of rivers and lakes, are all

leaky. Of the annual rain which sinks beneath the surface

of the land, we cannot tell what proportion is detained and
prevented from rising again in springs. Not only does this

subterranean water percolate down cracks and joints, it

inSltrates through the very pores of the rocks, and can do

so even against the pressure of steam on the further side.

Accordingly, there has arisen a very prevalent belief among
geologists, that it is to the enormous expansive force of

perhaps white-hot water finding access to, and imprisoned in,

some of the heated empty spaces at the roots of volcanoes

that the explosions of a crater and the subsequent rise of a

lava-column are due. It has been supposed that, somewhat

like the reservoirs in which the hot water and steam accu-

mulate under the Icelandic geysers, these volcanic spaces

receive a constant influK of water from the surface, which

cannot escape by other channels, but is in great part con-

verted into vapour or retained in the fluid state at an enor-

mously high temperature and under vast pressure. In the

course of time, the materials filling up the chimney are

unable to withstand the upward expansion of this imprisoned

vapour and water, so that, after some premonitory rumb-

lings, the whole opposing mass is blown out, and the vapour

rushes up in the well-known masses of cloud. Meanwhile,

the removal of the overlying column relieves some of the

pressure from the water-charged lava, which therefore begins

to rise in the funnel until it forces its way through some

weak part of the cone, or pours over the top of the crater.

After a time the vapour is expended, the energy of the

volcano ceases, and there comes a variable period of repose,

until a renewal of the same phenomena brings on another

eruption. By such successive paroxysms it is supposed that

the form of the internal reservoirs and tunnels become

changed ; new spaces for the accumulation of superheated

water are formed, whence in time new volcanic vents issue,

while the old ones gradually die out.

As physical considerations negative the idea of a com-

paratively thin crust surmounting a molten interior whence
volcanic energy might be derived, geologists have found

themselves involved in great perplexity to explain volcanic

phenomena for the production of which a source of no great

depth would seem to be necessary. They have sujiposed

the existence of pools or lakes of liquid lava lying beneath

the crust, and at an inconsiderable depth from the surface.

They have sometimes appealed to the influence of the con-

traction of the earth's mass, assuming that the contraction

is greater in the outer than in the inner portions, and that

the eS'ect of this must bo to squeeze out some of the

internal molten matter through weak parts of the crust.

Cordier, for example, calculated that a contraction of only

a single millimetre (about ^'jth of an inch) would suffice to

force out to the surface lava ecBvigh for 5C0 eruptions,

allowing 1 cubic kilometre (about 1300 milliDn cubic

yards) for each eruption.

The influence of contraction as the grand source of

vulcanic energy has recently been insisted upon on quite

different ground-s by Mr Mallet, .>-ho has developed the

theory that all tl^e present manifestations of bypogene acdon
are due directly to the more rapid contraction of the hotter
internal mass of the earth, and the consequent crushing in

of the outer cooler shell. He points to the admitted difii-

culties in the way of connecting volcanic phenomena with
the existence of internal lake.': of liquid matter, or of a

central ocean of molten rock. Observations made by hiiji,

on the eS'ects of the earthquake shocks accompanying the

volcanic eruptions of Vesuvius and of Etna, showed that

the focus of disturbance could not be more than a few

miles deep,—that, in relation to the general mass of the

globe, it was quite superficial, and could not possibly

liave lain under a crust of 800 miles or upwards in

thickness. The occurrence of volcanoes in lines, and

especially along some of the great mountain-chains of

the planet, is likewise dwelt upon by hiia as a fact not

satisfactorily explicable on any previous hypbthesis of

volcanic energy. But he contends that all these difficulties

disappear when once the simple idea of cooling and contrac-

tion is adequately realized. " The secular cooling of the

globe," he remarks, " is always going on, though in a very

slowly descending ratio. Contraction is therefore con-

stantly providing a store of energy to be expended in crush-

ing parts of the crust, and through that providing for tho

volcanic heat. But the crushing itself does not take place

with uniformity; it neccsss.n]y acts per saltjim after accumu-

lated pressure has reached the necessary amount at a given

point, where some of the pressed mass, unequally pressed

as we must assume it, gives way, and is succeeded jjerhaps

by a time of repose, or by the transfer of the crushing action

elsewhere to some weaker point. Hence, though the

magazine of volcanic energy is being constantly and steadily

replenished by secular cooling, the effects are intermittent."

He offers an experimental proof of the sufficiency of the

store of heat produced by this internal crushing to cause

all the phenomena of existing volcanoes. The slight com-

parative depth of the volcanic foci, their linear arrangement,

and their occurrence along lines of dominant elevation

become, he contends, intelligible under this hypothesis.

For, since the crushing in of the crust may occur at any

depth, the volcanic sources may vary in depth indefinitely
;

and as the cru.shing will take place chiefly along lines of

weakness in the crust, it is prechsely in such lines th.-it

crumpled mountain-ridges and volcanic funnels should

appear. Moreover, by this explanation it is sought to

harmonize the discordant observations regarding the varia-

tions in the rate of increase of temperature downward
within the earth. In some parts of the crust the crushing

must be much greater tlian in other \mTts ; and since the

heat " is directly proportionate to the local tangential pres-

sure which produces the crushing and the resistance there-

to," it may vary indefinitely up to actual fusion. So long

as the crushed rock remains out of reach of a sufficient

access of subterranean water, there would, of course, be no

disturbance. But if, through the weaker parts, water

enough should descend and be absorbed by the intensely

hut crushed mass, it would be raised to a very high tem-

perature, and, on sufficient diminution of pressure, would

flash into steam and produce the commotion of a volcanic

eruption.

This ingenious theory requires the o[ieration of sudden

and violent movements, or at least that the heat generated

by the crushing should be more than can be immediately

conducted away through the crust. Were the cru.shing slow

and ecjuable, the heat developed by it would doubtless- ho

tranquilly dissipated through tho crust, the temi)crature of

which might not be sensibly affected in the process, or not

to such an extent as to cause any appreciable molecular re-

arrangement of the particles of the rock. ^Toreover, as tho

action is general throughout the whole ma.*s of the outer

shell, there does not .seem in the theory any yaJid reason

why vulcanic action .should be limited to particular lines,

and why it .should continue so long jjersistently on these

lines. The existence of weak parts of the cru.st is i>ostu,

lated ; but the successive crushings and consejuent fusion.*

might be expected to strengthen these weaker parts and;

to make volcanic conditions less easy.

It carmot indeed be denied that there cxints the mosti
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convincing geological evidence in favour of tlie secular con-

traction of the globe, that during the process masses of

sedimentary strata, many thousands of feet in thickness, have

been crumpled and crushed, and that the crumpling has

often been accompanied by such an amount of heat and

evolution of chemical activ'ty as to produce a movement and

rearrangement of the elements of the rocks,—this change

sometimes advancing to the point of actual fusion. There

is reason to believe that some at least of these periods of

intense terrestrial disturbance have been followed by periods

of prolonged volcanic action in the disturbed areas; Mr
Mallet's theory is thus, to some extent, supported by inde-

pendent geological testimony. The existence, however, of

large reservoirs of fused rock, at a comparatively small depth

beneath the surface, may be couceived as probable, apart

altogether fioro the effects of the subsidence of the outer

shell upon the inner nucleus. The connexion of volcanoes

with lines of elevation, and consequent weakness in the

earth's crust, is precisely what might have been anticipated

on the view that the nucleus, though practically solid, is at

such a temperature and pressure that any diminution of the

pressure, by corrugation of the crust or otherwise, will cause

the subjacent portion of the nucleus to melt. It is aloug

the lines of elevation that the pressure must be relieved, and

it is there that the consequent melting will take place. On
these lines of teusion and weakness, therefore, the conditions

for volcanic excitement must be best developed. Water is

there able soonest to reach the intensely-heated materials

underneath the crust, and to give rise to the volcanic ex-

plosion.s. The periodicity of eruptions will thus depend

upon the length of time required for the storing up of

sufficient steam, aud on the amount of resistance in the

crust to be overcome. In some cases the intervals of

activity, like those of the geysers, return with considerable

regularity. In other cases, the shattering of the crust, or

the upwelling of vast masses of lava, or the closing of sub-

tcrraueau passages for the descending water, or other causes

may vary the conditions so much, from time to time, that the

eruptions may follow- each other at. very unequal periods,

and with very discrepant energy. Each great outburst

cxhau.its for a while the vigour of the volcano, and an

interval is needed for the renewed accunuilation of vapour.

Section II. —Earthquakes.

The phenomena of earthquake-motion haviiig been dis-

cussed in the article E.iRTnQUAKE3, we shall notice here

only those which have a marked geological importance from

the way in whicli they afi'ect the crust or surface of the

earth, briefly describing the eftects of earthquakes upon the

surface of the land, and upon terrestrial and oceanic

waters, the permanent changes of level occasioned by them,

t'lcir distributinu and geological relations, aud their causes.

1. Ejj\-cl< ii/wii the Si^il and General Sm\fact of a

Ctiiinlnj.—The earth-wave or wave of shock under-

neath a country may traverse ^ wide region and affect

it violentl)' at the time without leaving any trace of its

liass.ige. Louse objects, however, are apt to be displaced.

Thus blocks of rock, already disengaged from their parent

masses, may be rolled dow n into the valleys below. Large

landslips are thus produced, and these may give rise to very

considerable subsequent changes in the drainage of the

localities where they tal;c place. It has often been observed

that the soil is rent by the passage of the earthquake.

Fiissures appear, varying in Size from mere cracks, like those

duf to desiccation, up to deep aud wide chasms. 'Where

these cracks are numerous, and where, consequently, the

ground bus been much disturbed, permanent modifications

111" Ihe laiulscape may be produced. Trees are thrown down
;ind buried, vholly or in part, iu the rents. These superficial

effects may, in a few years, be effaced by the gradual

levelling power of the atmosphere. Where, however, the

chasms are wide and deep enough to intercept any rivulets,

or to serve as channels for heavy rain-torrents, they are

sometimes further excavated, so as to become gradually

enlarged into ravines and valleys. As a rule, each rent

is only a few yards long. Sometimes it may extend for

half a mile or even more. In the earthquake w'hich shook

the South Island of New Zealand in 1848, a fissure was

formed averaging IS inches in width and traceable for a

distance of 60 miles parallel to the adjacent axis of the

mountain-chain. The subsequent earthquake of 1855, in the

same region, gave rise to a fracture which could be traced

along the base of a line of cliff for a distance of about 90

miles.

Remarkable circular cavities are sometimes formed in the

ground during the passage of the earth-wave. In many
cases these holes serve as funnels of escape for an abundant

discharge of water, so that when the disturbance ceases

they appear as pools. They are believed to be caused by

the sudden collapse of subterranean water-channels and

the consequent forcible ejection of the water to the surface.

2. Effects upon Terrestrial Waters.—Springs are tem-

porarily affected by earthquake movements, becoming

greater or smaller in volume, sometimes muddy or dis

coloured, and sometimes increasing in temperature. Brooks

and rivers have been observed to flow with an interrupted

course, increasing or diminishing in size, stopping in

their llow so as to leave their channels dry, aud rolling

forward with increased rapidity. Lakes are stdl more

sensitive to the tremors of the ground beneath. Their

waters occasionally rise and fall for .several hours, even at a

distance of many hundred miles from the centre of disturb-

ance. Thus, on the day of the great Lisbon earthquake,

many of the lakes of central and north-western Europe were

so affected as to maintain a succession of waves rising to a

height of 2 or 3 feet above their usual levcL Cases, how-

ever, have been observed where, owing to excessive sub-

terranean movement, lakes have been emptied of their

contents aud their beds left permanently dry. On the other

hand, areas of dry ground have been depressed, and have

become the sites of new lakes.

Some of the most important changes in the fresh water

of a region, however, are produced by the fall of masses of

rock and earth. Landslips, by damming up a stream, may
so ari'est its water as to form a lake. The barrier, if of

sufficient strength, may be permanent, and the lake will

tlien remain. Owing, however, to the usually loose, inco-

herent character of its materials, the dam thrown across the

pathway of a stream runs a great risk of being undermined

by tli2 peroolating water. When this is the case, a sudden

I

giving way of the barrier will allow the confined water to

rush with great violence down the valley, and produce

perhaps tenfold more havoc there than may have been

caused by the original earthquake. When the landslip is

of sufficient dimensions to divert the stream from its

I

previous course, the new channel thus takeu may become

j

permanent, and a valley may be cut out or widened.

3. Effects upon the Seii.—The great sea-wave propagated

ontward from the centre of a sub-oceanic earthquake, aud

reaching the land after the earth-wave 1ms arrived there,

gives rise to huich destruction along the maritime parts of

the disturbed region. As it approaches the shore, the

littoral waters retreat seawords, iiucked up, as it were, by the

advancing wall of water, which, teaching a height of some
times 60 feet, rushes over the bare beach and sweeps inland,

cal•r^•ing with it everything which it can dislodge and bear

away. Loose blocks of rock are thus lifted to a consider

able distance from their fnrmer position, aud left at a higher

level . Deposits of sand, gravel, and otTisr superficial
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accumuljtiuns are torn up and swept away, wLile the surface

of the country, as far as the limit reached by the wave, is

strewu with debris. If the district has been already

shattered by the passage of the earth-wave, the advent of

the great sea-wave augments and completes the devasta-

tion.

4. Permanent Changes of Level.—It has been observed,

after the passage of an earthquake, that the level of the

disturbed country has been changed. Thus after the

terrible earthquake of 19th November 1822 the coast of

Chili for a long distance was found to have risen from 3 to

4 feet, so that along the shore the littoral shells were ex-

posed adhering still to the rocks amid multitudes of dead

fiah. The same coast-line has since been furtlier upraised

by subsequent earthquake shocks. On the other hand,

many instances have been observed wliero the effect of the

earthquake has been to depress permanently the disturbed

ground. For example, by the Bengal earthquake of 17C2

an area of 60 square miles on the coast, near Chittagong,

suddenly went down beneath the sea, leaving only the top

of the higher eminences above water. The succession of

earthquakes whidh in the years 1811 and 1812 devastated

the basin of the Mississippi gave rise to widespread de-

pressions of the ground, over some of which the river spread

su as to form new lakes, with the tops of the trees still

standing above the surface of the water.

5. Distribution and GeologicaJ, Relations of Earlh-
qnaJces.—While no large space of the earth's surface seems
to be free from at least some degree of earthquake-
movement, there are regions more especially liable to the
visitation. As a rule, earthquakes are most frequent.in
volcanic districts, the explosions of a volcano being very
generally preceded or accompanied by tremors of greater or

less intensity. In the Old AVorld the great belt of earthquake
disturbance stretches in an east and west direction, aloi g
that tract of remarkable depressions and elevations lyiiin-

between the Alps and the mountains of northern Africa, and
spreading eastward so as to enclose the basins of the
Mediterr;Hiean, Black Sea, Caspian, and Sea of Aral, and
to rise into the great mountain-ridges of Central Asia. In
this zone lie numerous volcanic vents, both active and
extinct or dormant, from the Azores ou the west to the
basaltic plateaus of India on the east. The P.acific Ocean
is surrounded with a vast ring of volcanic vents, and its

borders are likewise subject to frequent earthquake shocks.
Some of the most terrible earthquakes within human ex-
perience have been those which have affected the western
seaboard of South America.

G. Causes of Earthrjuahes.—An earthquake shock has
boen_ defined by Mr JIallett as the transit of a wave of
elastic compression through the crust and surface of the
earth, generated by some sudden impulse witliin the crust.
The passage of such a ware has been imitated experi-
mentally, and some of its characteristic features have
been illustrated by accidental explosions at powder-works.
But though the phenomena point to some sudden and
violent blow inflicted upon the solid crust, it is impossible
to do more than speculate on the probable nature of this
blow. In some cases it may arise from the sudden flashing
into steam of water in the spheroidal stats, from the
sudden condensation of steam, from the explosions of a
volcanic orifice, from the falling in of the roof of a sub-
terranean cavity, or from the suddea snap of subterranean
rocks subjected to prolonged and intense strain. But we
are stiU iu ignorance as to the actual immediate cause of
any earthquake in regions remote from active 'volcanoes.
So much, at least, is certain, that the shock must arise from
some sudden and violent impulse, whereby a wave or un-
dulation 13 propagated in d! Jircclions through the solid
substance of the crust.

Section III.—Secular Upheaval and Depression.
Besides the sudden movements due to earthquake-shocks,

the crust of the earth undergoes in many places oscillations

of an extremely quiet and uniform character, sometimes of
an elevatory, sometimes of a subsiding nature. So tranquil
are these changes that they produce from day to day no
appreciable alteratiou in the aspect of the ground affected.

Only after the lapse of several generations, and by means
of careful measurements, can they really be proved. In-
deed, in the interior of a country nothing but a series of
accurate levellings from some unchanged datum-lino might
detect the change of level, unless the effects of this terres-

trial movcaient showed themselves in altering the drainage.

It is only along the sea-coast that a ready measure is

afforded of any such movement. In popular language it is

usual to speak of the sea as rising or sinking relatively to

the land. But so long as the volume of the ocean remains
the same, the general sea-level can neither rise nor fall, un-
less by some movement of the solid globe underneath it.

And, as we cannot conceive of any possible augmentation
of the oceanic waters, uor of any diminution save what may
be due to the extremely slow process of abstraction by the
hydration of minerals, or absorption into the earth's in-

terior, we are compelled to regard the sea-level as practi-

cally a constant datum-line, any deviation from which, iir

the apparent heights of sea and land, must be due to move-
ment of the land and not of the sea.

There are indeed certain cosmical causes which m^y
affect the relative levels of sea and land. Thus the accumu-
lation of large masses of snow and ice .as an ice-cap at ono
of the poles would, as has been above pointed out {rmte^

p. 217), tend to displace the earth's centre of gravity, aud as
a consequence to r.aise the level of the oceau in the hemi-
sphere so affected, and to diminish it in a corresponding
measure elsewhere. The return of the ice into the state of

water would produce an opposite effect. Dr Croll has also

drawn attention to the fact that, as a consequence of the
diminution of centrifugal force owing to the retardation o{

the earth's rotation caused by the tidal wave, the sea-level

must have a tendency to subside at the equator and rise at

the poles. A larger amount of land need not ultimately
bo laid bare at the equator, for the change of level resulting

from this cause would be so slow that the general degrada-
tion of the surface of the land might keep pace with it, and
diminish the terrestrial area as much ns the retreat of the-

ocean tended to increase it. Dr. Croll has further pointed
out that the waste of the equatorial land, and tlie deposition
of the detritus in higher latitudes, must still further
counteract the effects of retardation aud the consequent
change of ocean-leveh'

Such widespread general causes of change must produce
equally far-reaching effects. But in examining the changes
of level between land and sci, wo find them to be eminently
local and variable in character, pointing to some local and
unequally acting cause,—so that, while aflmitting these^

cosmical and widespread influences to be part of the general
system of geological change, we must yet hold the sea-

level, for all practical purposes, to be invariable, any
apparent oscillations of that level upon the land being du&
to terrestrial movements.

§ 1. Movements of Upheaval. ,

Various maritime tracts of the land have been ascertained

to have undergone iu recent times, or to be still undergoing,
a gradual elevation above the sea. Thus, the coast of
Siberia, for 600 miles to the east of the river Lena, the
western tracts of South America, and the Scandinavian
peninsula, with the exception of a email area at its southern

' Cro!I, Phil. Mag., 1863, p. 382; Sir W. Thomson, Tmns. Oeoi.
Soc Glasgow, iii. 223.
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apex, have been proved to Lave been recently upheaved.
Tlie proofs of ibis change of level chiefly to be relied on
are the following' :-.

(1.) The position of rocks covered with barnacles or other
littoral adherent animals, or pierced by lithodomous shells.

A single stone with these creatures on its surface would not
necessarily prove anything, for it might be cast up by a
storm ; but a line of large boulders, which had evidently
not been moved since the cirripedes and molluscs lived upon
them, and still more a solid cliff with these marks of littoral

or sub-littoral life upon its base, now raised above high-
water mark, would be sufficient to demonstrate a rise of land.

The amount of the upheaval might be pretty accurately
determined by measuring the vertical distance between the
upper edge of the barnacle zone upon the upraised rock, and
the limit of the same zone on the present shore.

(2.) A line of sea-caves, now standing at a distance above
higli water-mark beyond the reach of the sea, would afford

evidence of recent uprise, since caves of this kind are only
hollowed out by the waves between tide-marks.

(3.) One of the most striking proofs of upheaval is

furnished by what are termed raised beaches. A beach is

the space between tide-marks, where the sea is constantly
busy producing sand and gravel, mingling with them the
remains of shells and other organisms, sometimes piling the
deposits up, sometimes sweeping them away out iuto opener
vrateT. The terrace or platform thus formed is a well-

marked feature of coast-lines skirting tidal seas. When the

land rises with sufficient rapidity to carry up the line of

littoral deposits above the reach of the waves, the flat

terrace thus elevated is known as a raised beach. The
former high-water mark then lies inland, and while its

sea-worn eaves are in time hung with ferns and mosses, it

furnishes itself an admirable platform, on which meadows,
fields, and gardens, roads, houses, villages, and towns spring

up, while a new beach is made below the margin of the

uplifted one. Raised beaches abound round many parts of

the coast-line of Britain. Some excellent examples oc:iur

in Cornwall and Devon. The coast-line on both sides of

Scotland is fringed with raised beaches, sometimes four or

five occurring above each other, at heights of 25, 40, CO,

75 and 100 feet .above the pre.sent high-water mark. Each
terrace marks a former lower level of the land with regard

to the sea, and probably a lengthened stay of the land at

that level, while the intervals between them represent the

vertical amount of each successive uplift of the land, and
show that the land in its upward movement did not remain
long enough at intermediate points for the formation of

terraces. A succession of raised beaches, rising above tlie

present soa-level, may therefore bo taken as pointing to a

fonuer prolonged uplieaval of the country^ interrupted by
lOng' pauses, during which the general level did not

materially change.

(i.) Any stratum of rock containing marine organisms,

which have manifestly lived anjl died where their remains

now lie, must be held to prove upheaval of the land. In

this way it can be shown that most of the solid land now
visible to us kas once been under the sea. .^.. Even high on

the pe;il;s of the cliffs and the flanks of the Himalaya
mountains, undoubted marine shells ocnir in the solid rocks.

(.").) In countries which have been long settled by a human
' population, it i* sometimes possible to prove, or at least

to render probable, the fact of recent uprise of the land by
reference to tradition, to local names, and to works of

Imnniii coi>siriiiiii'n Piers nnd 1):ubonii,'Jf now found to

stand above the upper limit of high-water; furnish indeed

indisputable evidence of a rise of land since their erec-

tion.

' '• E;irtliqn.i!i<"i r:v,.\ \oK'.uiiH'\'' Vy A. Goikic, Cliamlicrs's Mii-

§ 2. Movements of Subsidence.

It is more difficult to trace the downward movement of
the land, for the evidence of each successive sea-margin i.s

carried down and washed away or covered up. Neverthe-
less, the fact of subsidence can be satisfactorily established
by the following kinds of proof-:

—

(1.) The resikts of mere erosion by the sea and those of
actual depression of the level (JP the land cannot always be
distinguished without some care. The encroachment of
the sea upon the land, involving, it may be, the disappear-
ance of successive fields, roads, houses, villages, and even
whole parishes, does not neces.sarily indicate a sinking of

the land. Such destruction of the coast-line may, indeed,
be in progress without any actual change of level. Should
the sea, however, rise to the level of roads and buildings
which it never used to touch, should former half-tide

rocks cease to show even at low water, and should rocks,

previously above the reach of the highest tide, be turned
first into shore reefs, then into skerries and islets, we
infer that the coast-line is sinking. Such kind of evi-

dence is found in Scania, the most southerly part of

Sweden. Streets, built of course above high-water mark,
now lie below it, with older streets lying beneath them, so

that the subsidence is of some antiquity. A stone, the
position of which had been exactly determined by Linna;us
in 1749, was found after 87 years to be 100 feet nearer

the water's edge. The west coast of Greenland, for a space
of more than 600 miles, is perceptibly sinking. It has

there been noticed that, over ancient buildings on low shores,

as well as over entire islets, the sea has risen. The Moravian
settlers have been more than once driven to shift their

boat-poles inland, some of the old poles remaining visible

under water.

(2.) As the land is brought down within reach of the

waves, its characteristic surface-features are, of course, apt

to be effaced, so that the submerged area which passes down
beneath the sea may retain little or no evidence of its

having been a land-surface. It will be covered, as a rule,

with sea-worn sand or silt. Hence, no doubt, the reason

why, among the marine strata which form so large a part

of the stratified portion of the earth's crust, and where

tliere are many proofs of depression, actual traces of land-

surfaces are oomparatively rare. It is only under very

favourable circumstances, as, for instance, where the area

is sheltered from prevalent winds and waves, and where,

therefore, the surface of the land can sink tranquilly under

the sea, timt fragments of that surface may be completely

preserved under overlying marine accumulations. It is in

such places that " submerged forests " occur. These are

stumps. or roots of trees still in their positions of growth

in,their native soil. Beds of peat, full of tree-stumps, hazel-

nuts, branches, leave.% and other indications of a terrestrial

surface, are often found in similar situations. Sir Henry
de la Beche has described, round the shores of Devon,

Cornwall, and western Somerset, a vegetable accumulation,

consisting of plants of the same species as those which now
grow freely on the adjoining land, and occurring as a bed

at the mouths of valleys, at the bottoms of sheltered ba3's,

and iu front of and under low tracts of land, the sea-ward

side of which dips beneath the present level of the sea.

Over this submerged land-surface sand and silt containing

estuariue shells have generally been deposited, whence we
miy infer that in the submergence the valleys first became

' eHuaries, and then sea-bays. - If now, in the course of ages,

I

a series of such submerged forests should be formed one

over the other,', and if, finally, they should, by upheaval of

the sea-bottom, be once more laid dry, so as to be capable

of examination, by boring, well-sinking, or otherwise, they
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would prove a former long-continued depression, with

intervals of rest In such a case, the intervals of pause

would be marked by the buried forests, and the progress

of the depression by the strata of smd and mud lying

between them. In short, the evidence would be strictly

on a parallel with that furnished by a succession of raised

beaches as to a former protracted elevation with long

pauses.

(3.) An interesting kind of proof of an extensive depres-

sion of the north-west of Europe is furnished by the deep

fjords or sea-lochs by which that region is indented. A
fjord is a long, narrow, and often singularly deep inlet

of the sea, which terminates inland at the mouth of a

glen or valley. The word is Norwegian, and in Norway
fjords are characteristically developed. The English word
" firth," however, is the same, and the western coasts of

the British Isles furnish many excellent examples of fjords.

In Scotland they are usually called lochs, as Loch Hourn,

Loch Nevis, Loch Fyne, Garcloch ; in Ireland they are

sometimes known by the name of loughs, as Lough Foyle,

but more commonly by that of bays, as Dingle Bay, Bantry

Bay. There can be little doubt that, though now filled

with salt water, fjords have been originally land valleys.

The long inlet was first excavated as a laud-valley or glen.

This valley exactly corresponds in form and character with

the hollow of the fjord, and must be regarded as merely

its inland jirolongation. That the glens have been exca-

vated by subaerial agents is a conclusion bcrne out by

a great weight of evidence. If, therefore, we admit the

subaerial origin of the glen, we must also grant a similar

origin to its seaward prolongation. Every fjord will thus

mark the site of a submerged valley. This infereuce is

confirmed by the fact that fjords do not, as a rule, occur

singly. Like the glens on the land they lie in groups ; so

that when they are found intersecting a long line of coast

like that of the west of Norway, or the west of Scotland,

v/e conclude that the land has there sunk down so as to

permit the sea to run far M)> and fill the submerged glens.

(4.) Evidence of widespread depression over the area of

the Pacific Ocean is furnished by the numerous atolls or

coral islands scattered throughout that vast expanse of

water, ilr Darwin ascertained that the reef-building corals

do not live at a greater depth than about 15 or 20 fathoms.

Yet reefs and circular islets of coral rise with nearly per-

pendicular sides from a depth of 2000 feet and upward.^;,

until they reach the surface of the sea. As the corals could

not have begun to grow upward from such vast depths, Mr
Darwin first suggested that the sites of these coral reefs had

undergone a progressive subsidence, the rate of upward
growth of the reefs keeping pace, on the whole, with the

depression. A fringing reef would first be formed fronting

the land within the limit of the 20 fathom line. Growing
upward until it reached the surface of the water, it would
be exposed to the dash of the waves, which would break off

pieces of the coral and heap them upon the reef. In this

way islets would be formed which, by successive accumula-
tions of materials thrown up by the breakers or brought Ijy

winds, would remain permanently above water. On these

islets palms and other plants, whose seeds might be drifted

from the adjoining land, would take root and flourish.

Inside the reef there would be a shallow channel of water,

communicating, through gaps in the reef, with the main
ocean outside. Fringing reefs of this character are of

common occurrence at the present time. In the case of a
continent they front its coast for a long distance, but they
may entirely surround an island. If the site of a fringing
reef undergoes depression at a rate sufficiently slow to allow
the corals to keep pace with it, the reef will grow upward
OS the bottom sinks downward. The lagoon channel inside
will become deeper and wider, while, at the same time, the

deptli of tlio water outside will increase. In this way a

barrier reef will be formed. Continued slow depression

must continually diminish the area of the land enclosed

within one of these rings of coral-reef, while the reef itself

retains much the same size and position. At last the final

peak of the original island disappears under the lagoon, and

an atoll or true coral island is formed. Should any more

rapid or sudden downward movement take place, it might

carry the atoll down beneath the surface, as seems to have

happened at the Great Chagos bank in the Indian Ocean,

which is a submerged atoll. It has recently been suggested

tliat barrier reefs do not necessarily prova subsidence, seeing

that they may grow outward from the land upon the top

of a talus of their own debris broken down by the waves,

and may thus appear to consist of solid coral which had

grown upward from the bottom during depression, although

only the upper layer, 20 fathoms or thereabouts in thick-

ness, is composed of solid, unbroken, coral growth. The
explanation may doubtless account for some barrier-reefs,

and for the way in which the steep seaward face of all sucli

reefs is formed and maintained. But it does not elucidate

the existence of submerged atolls, the presence of gaps in

atolls answering to gaps in the fringing reefs opposite to the

mouths of rivers ; and the difficulty of supposing that, in a

coral archipelago, there should have been scores of sub-

merged peaks so nearly of the same height as to rise within 20

fathoms of the surface, and yet so seldom actually to tower

above if. According to the simple and luminous theory

of Mr Darwin, every stage in the progress of the changes is

open to observation, from the incipient fringing reef to the

completed and submerged atoll. Every observed fact fits

in harmoniously with the others, and we reach the impres-

sive conclusion that a vast area of the Pacific Ocean, fully

6000 geographical miles from cast to west, has undergone a

recent subsidence, and may be slowly sinking still.

It by no means follows, however, as some writers have

imagined, that the present Pacific Ocean occupies the site

of a vast submerged continent. All the coral islands seem

to have been built on volcanic peaks. Whejever any non-

calcareous rock appears it is of volcanic origin. We must

therefore conceive of these oceanic islands as detached

volcanic eminences rising out of a wide area of subsidence,

and doubtless, as deriving their existence from the results

of that subterranean movement.

§ 3. Causes of Secuhir Upheaval and Depression.

These movements, without question, we must again trace

back to consequences of the original internal heat of the

earth. There are various ways in which the heat may hava

acted. Thus a considerable accession of heat expands rocks,

and, on the other hand, a loss of heat causes them to con-

tract. We may suppose therefore that, during the sub-

terranean changes, a great extent of the crust underneath a

tract of land may have its temperature slowly raised. The

effect of this increment would be to cause a slow uprise of

the ground above. The gradual transference of the heat to

another quarter might produce a steady subsidence. Such

variations in subterranean temperature, however, could give

rise at the most to bnt very insignificant elevations or

depressions.

A far more important and generaDy effective cause is to

be sought in the secular contraction of the globe. If our

planet has been steadily losing heat by radiation into space,

it must have progressively diminished iii volume. The

cooling implies contraction. According to, Mr Mallet, the

diameter of the earth is less by at least 189 miles since the

time wlien the planet was a mass of liquid.' But the con-

traction has not manifested itself uniformly over the whole

' PhU. Trans., 1873, p. 2D0.
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surface of the planet. The crust varies much in structure,

in thermal resistance, and in the position of its isogeo-

thermal lines. As the hotter nucleus contracts more rapidly

by cooling than the cooled and hardened crust, the latter

must sink down by its own weight, and in so doing requires

to accommodate itself to a continually diminishing diameter.

The descent of the crust gives rise to enormous tangential

pressures. The rocks are crushed, crumpled, and broken

in many places. Subsidence must have been the general

rule, but every subsidence would doubtless be accompanied

with upheavals of a more limited kind. The direction of

these upheaved tracts would largely depend upon the

original structure of the crust. It would be apt to occur

in lines which, once taken as lines of weakness or relief

from the intense strain, would probably be made use of

again and again at successive paroxysms or more tranquil

periods of contraction. Mr Mallet, in the paper already

cited, has ingeniously connected thege movements with the

linear direction of mountain chains, volcanic vents, and
earthquake shocks.

Though the origin of the present surface configuration

of the land will be more conveniently discussed in a subse-

quent part of this article, after the structure of the earth's

crust has been described, a few words may be inserted here,

where some allusion to the subject might be looked for.

Mountains may arise from three causes— (I) from the cor-

rugation of the earth's crust due to the effects of secular

contraction
; (2) from the accumulation of materFals poured

out of volcanic oriSces ; and (3) from the isolation of

elevated masses of ground, owing to the removal, by
denudation, of the materials originally connecting them,

and to the consequent formation of valleys. Mountains
formed in the volcanic way are almost always conical, and are

either solitary, as Etna, or occur in linear groups, like the

volcanoes of Java. Those formed by denudation are of

minor dimensions, and rather deserve the name of hills.

Mountain-chains, on the other hand, which are the

dominant features of the earth's surface, though they may
have lines of volcanic vents along their crests, are not
formed essentially of volcanic materials, but of the sedi-

mentary and crystalline rocks of the crust which have been
ridged up into vast folds. If the continental lands may be
compared to great undulations of the solid surface of the
globe, the mountain-chains may be likened to the breaking
crests of such wave-like undulations. In their internal

structure mountain-chains bear witness to the intense
crumpling of the rocks during the process of upheaval. As
a consequence of the uprise of two or more parallel ranges
of mountain, lines of longitudinal valley must be produced.
But no sooner is a mass of land raised above the sea than
it is exposed to the attacks of air, rain, frost, springs,-

glaciers, or other meteoric agents of disintegration. Its

surface is then worn down, the flow of water down its slopes

cuts out guUeys, ravines, and valleys, so that eventually a
very rugged surface is produced, on which, probably, no
portion of the original surface of upheaval may remain, but
where new lines of minor ri<lge and valley may appear as

the combined result of internal geological structure and
atmospheric denudation. The reader, however, is referred
to part vii. of this article for a fuller treatment of this

interesting subject.

During the movements by which mountain masses have
been upheaved, the stratified rocks have been so compre.'sscd

as to occupy, in many cases, but a small proportion of the
horizontal extent over which they originally extended.
They hava adjusted themselves to this diminished area by
vmdergoing intense plication, and thus acquiring a much
greater vertical depth. On the other hand, they have been
abundantly fr.ictured, some portions of their mass being
poshed up, otliers being let down, so that the crust is

traversed with a kind of complicated network of fissures.

The discussion of these features of geological structure,

however, must likewise be postponed to part iv., where
the facts regarding their occurrence will be described.

Section IV.—Hypogene Causes of Changes in the Tex-
ture, Structure, and Composition of Rocks.

The phenomena of hypogene action hitherto under con-

sideration have related almost wholly to the effects produced
at the surface. It is evident, however, that these phenomena
must be accompanied by very considerable changes in the

rocks which form the earth's outer crust. These rocks, as just

stated, have been subjected to enormous presi5ure ; they have
been contorted, crumpled, and folded back upon themselves,

as if thousands of feet of solid limestones, sandstones, and
shales had been merely a few layers of carpet ; they have
been shattered and fractured everywhere ; they have in one
place been pushed far abovetheir original position, in another
depressed far beneath it : so great has been the compression

which they have undergone that their component particles

have in many places been rearranged, and even crystallized.

They have here and there actually been reduced to fusion,

and have been abundantly invaded by masses of molten rock

from below.

In the present section of this article we shall consider

chiefly the nature of the agencies by which such changes

have been elTected ; the results achieved, in so far as they

constitute part of the architecture or structure of the earth's

crust, will be discussed in part iv. At the outset, it

is evident that we can hard!)' hope to detect many of these

processes of subterranean change actually in progress and
watch their eS'ects. The very vastncss of some of them
places them beyond our direct reach, and we can tmly reason

regarding them 'from the changes which we see them to

have produced. But a good number are of a kind which
we can in some measure imitate in our laboratories and
furnaces. It is not requisite, therefore, to specularte wholly

in the dark on this subject. Since the original and classic

researches of Sir James Hall, the founder of experimental

geology, great progress has been made in the investigation

of hypogene processes by experiment. The conditions of

nature have been imitated as closely as possible, and varied

in different wa3'S, with the result of giving us an increas-

ingly clear insight into the physics and chemistry of sub-'

terranean geological changes. The succeeding portions of

this section of the article will therefore be chiefly devoted

to an illustration of the nature of hypogene action, in so far

as that can be inferred from the results of actual experiment.

The subject maybe conveniently treated under three heads

—

(1) the eS'ects of heat ; (2) the effects of pressure and con-

traction
; (3) the influence of water in effecting changes in

minerals and rocks.

§ 1. Effects of Ueat.

The iniporianco of heat among the transformations

of the rocks has been fully admitted by geologists, since

it used to be the watchword of the Huttonian or

Vulcanist school at the end of last century. Two sources

of subterranean heat may have at different times and

in different degrees co-operated in the production of hypo-

gene changes— (1) the internal heat of the globe, of which

some account has already been given, and (2) the heut

due to the transformation of mechanical energy in the

crumpling, fracturing, and crushing of the rocks of the

crust, as these have been from time to time compelled

to adjust themselves to the diminishing diameter of the

more rapidly cooling and contracting interior. From
which of these two sources, or from what combination of

them, the heat was derived by which any given change

in the rocks was produced, is a problem which admits
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ia the meantime of only very partial solution. Leaving

tliis question for the present, let us examine the effects

which are clearly referable to the influence of heat.

It is evident that the conditions under which these effects

are produced must vary almost infinitely. We have to

consider (1) the temperature, from the lowest at which

any change ia possible up to that of complete fusion
; (2)

the nature of the rock operated upon, some materials being

much more susceptible of change from heat than others

;

(3) the pressure under which the heat acts, the potency of

this agency being much increased with increase of pressure ;

(4) the presence of water, whereby chemical changes take

place which would not be possible in dry beat.

In an interesting series of experiments the illustrious De
Saussure (1779) fused some of the rocks of Switzerland and

France, and inferred from them, contrary to the opinion pre-

viously expressed by Desmarest,' that basalt and lava have

not been produced from granite, but from hornstone (pierre

de corne), varieties of "schorl," calcareous clays, marls, and
micaceous earths, and the cellular varieties from different

kinds of slate.^ He observed, however, that the artificial

products obtained by fusion were glassy and enamel-like,

and did not always recall volcanic rocks, though some
exactly resembled porous lavas.

Sir James Hall, about the year 1790, began an important

investigation, in which he succeeded in reducing various

ancient and modern volcanic rocks to the condition of glass,

and in restoring them, by slow cooling, to a stony state.

Since that time many other researches of a more complicated

kind have been undertaken, especially by Delesse, Daubree,
Deville, Bunsen, Bischof, H. and W. Rogers. By these

observations it has been abundantly proved that all rocks

undergo molecular changes when exposed to high tempera-
ture, that when the heat is sufficiently raised they become
fluid, that if the glass thus obtained ia rapidly cooled it

remains vitreous, and that, if allowed to cool slowly, a more
or less distinct crystallization sets in, the glass is devitrified,

and a lithoid product is the result.

Illustrations of the influence of different degrees of heat

upon rocks of different kinds may often be very instruct-

ively observed at lime-kilns, especially those roughly-buUt
kilns or pits which may still be met with in outlying dis-

tricts. Some of the stones lining such cavities will be found
with no sensible change, others show a somewhat cellular

texture, others have acquired a rudely prismatic structure,

while some have had their surfaces fused into a rough glaze

or enamel. The bricks or stones used for lining furnaces

present similar illustrations, the columnar or prismatic

structure being occasionally very perfectly developed ia

these materials. Mere contact with a highly-heated surface,

and subsequent gradual cooling, have often produced this

prismatic arrangement in rocks of the most diverse kinds.

Thus, in Scotland, beds of sandstone and seams of ccal

have acquired the most perfect prismatic structure from
the intrusion of basalt dykes or sheets through them. To
these and other effects of intruded igneous rocks reference

will be made In the sequel. In these cases the alteration

is merely local, and has obviously been produced' by contact

with a highly heated surface. But, besides such minor
effects due merely to contact, others of a more general kind
affect large masses of rock or whole districts of country.

When rocks are exposed to temperatures as high as their

melting-points, they fuse into glass which, in the greit

majority of cases, is of a bottle-green or black colour, the

depth of the tint depending mainly on the proportion of

iron. In this respect they resemble the natural glasses

—

pitchstones and obsidians. They almost always contain

' JJem. Acad. Scim., 1771, p. 273.
* De Siassute, Voyajes dans ka Alps, eilit. 1S03, tome i. p. 178.

minute cells or bubbles, arising probably from the disen-

gagement of water or of oxygen during the fusion. But
after the most thorough fusion which has been found
possible, minute granules usually appear in the solidified

glass. Sometimes these consist of specks of quartz, which
is especially apt to remain nnmelted when the rock is ver/
siliceous, or of other minerals of the original rock. But a
microscopic investigation of fused rocks shows that, even
in what seems to be a tolerably homogeneous glass, there

are abundant minute hair-like, feathered, needle-shaped, ot

irregularly-aggregated bodies diffused through the glassy

paste. These crystallites are in some cases colourless

silicates, in others they are opaque metallic oxides, particu-

larly oxides of iron. They precisely resemble the crystal-

lites which are observed in many volcanic rocks, such as

obsidian, pitchstone, and basalt. They may be obtained
even from the fusion of a granitic or granitoid rock, as in

the well-known case of the Mount Sorrel syenite near
Leicester, which, being fused and slowly cooled, yielded

abundant crystallites, including exquisitely grouped octo-

hedra of magnetite.

According to the observations of Delesse, volcanic rocks,

when reduced to a molten condition, attack briskly the

sides of the Hessian crucibles in which they are contained,

and even eat them througL This is an interesting fact,

for it helps to explain how some intrusive igneous rocks

have come to occupy positions previously filled by sedi-

mentary strata, and why, under such circumstances, the

composition of the same mass of rock should be found to

vary considerably from place to place.'

It would appear that, in passing from a crystalUne into a

vitreous condition, rocks undergo a diminution of density,

which, on the whole, is greater the more silica and alkali

are present, and is less as the proportion of iron, lime, and
alumina increases. According to Delesse, granites, quartzi-

ferous porphyries, and such highly sUicated rocks lose from
8 to 1 1 per cent, of their density when they are reduced to

the condition of glass, basalts lose from 3 to 5 per cent.,

and lavas, including the vitreous varieties, from to 4 per

cent. This diminution of density (and consequent increase

of volume) may account for minor oscillations of the ground
so often observed in volcanic regions. If we suppose a sub-

terranean mass of lava 500 feet thick to pass from the fluid

to the crystalline condition, this»Tuight cause a subsidence

of the ground above to the extent of about 20 or 25 feet

The transition of a similar mass of rock from the solid

to the fluid condition would cause an uprise to a like

amount.

So far as experiments have yet been conducted, it has

been found impossible to obtain from a piece of fused rock

a crystalline substance exactly resembling the original mass.

Externally it may appear quite stony, but its internal

structure, as revealed by the microscope, shows it to be
essentially a slag or glass, and not a truly crystalline rock.

There is another fundamental difference between the natural

and artificial products. When a compound containing sub-

stances of different fusibilities is artificially melted, and
allowed thereafter to cool in such a way that the various in-

gredients may separate from each other, they appear in their

order of fusibility, the most refractory coming first, and the

most fusible being the last to take a solid form. But in rocks

which* have crystallized naturally from a fluid condition, it

is often to be observed that the component minerals have

been far from obeying what might have been supposed to

be their invariable law. Thus, in all parts of the worldi,

granite presents the very striking fact that its quartz, which

we call an infusible mineral, has actually solidified after

the more fusible felspar. * In the Vesuvian lavaa the

3 BuU ^. CHoU France, 2(1 fer, iv. 1382.
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ditiicullly fusible leucito may bo seen to have enclosed

crystals already formed of the fusible augite. In many

ancient crystalline rocks the pyroxenic constituents, which

offer a.less resistance to fusion, have assumed a crystalline

form before the more refractory triclinic felspars. From

these facts it is clear that, in the fusion of rocks and in

their subsequent consolidation, there must have been con-

ditions under which the normal order of appearance of the

minerals was disturbed or reversed. Yet another fact may

be mentioned to show further the difference between the

kind of fusion which has frequently obtained in nature

and that of the ordinary operations of a glass-work or iron-

furnace. As far back as the year IS-tG Scheerer showed

that there exist in granite various minerals which could

not have consolidated save at a comparatively low tem-

perature. He instanced e3i)ecially several gadolinites,

orthites, and allanites, which cannot endure a higher tem-

perature than a dull-red heat without altering their physical

characters ; and he concluded that granite, though it may
have possessed a high temperature, cannot have solidified

from simple igneous fusion.

We may conclude, therefore, that the manner in which

rocks have been melted within the crust is not that mere

simple fusion which we can accomplish artificially, but that

it has involved conditions which have not been successfully

imitated in any laboratory or furnace. Two obvious

differences must occur to the reader between the natural

and artificial operations. In the first place, rocks which

have undoubtedly once been in a fluid or at least pasty con-

dition, and which have been injected as veins and dj'kes into

previously consolidated masses, contain water imprisoned

within their component crystals. This is not water which

has been subsequently introduced. It is contained in

minute cells, which it usualh' does not now completely fill,

but which it no doubt did occupy completely at the time and

temperature at which the rock was consolidated. We have

seen (ante, p. 250) how abundant are the discharges of water-

vapour from volcanic fires, how the molten lava-streams

issue from their vents, saturated, as it were, with steam,

and how the steam continues to rise from them long after

they have conge'aled and come to rest. In the solid crystals

of lava which were erupted only recently, as well as in

those of early geological periods, the presence of water in

minute cavities may be readily detected. It is in the

quartz of such rocks, and stdl more in that of granite, that

the detection of water-cavities is most easily made. The
quartz of granite is usually full of them. " A thousand

millions," says Mr J. Clifton Ward, " might easily be con-

tained within a cubic inch of quartz, and sometimes the

contained water must make up at least 5 per cent, of the

tfhole volume of the containing quartz." Thus microscopic

/avestigation confirms the conclusion arrived at by Scheerer

t'x the memoir already cited, that at the time of its eruption

granite must have been a kind of pasty mass containing a

considerable proportion of water. It is common now to

speak of the " aquo-igneous" origin of some eruptive rocks,

and to treat their production as a part of what is termed the
" hydro-thermal "operations of geology. We may conclude

that, while some rocks, like obsidian and pitchstone, which

so closol}' resemble artificial glasses, may have been derived

from a simple igneous fusion such as can be imitated in a

furnace (though even in these the presence and influence

of water may bo traced), the great majority of rocks have

had a more complex origin, and in a great number of cases

can be proved to have been mingled with more or less

water while they were still fluid.

In the second place, there can bo no question that, in

the great hypogene laboratory of nature, rocks have been

softened and fused under enormous jjrcssure. Besides the

pressure due to their varying depth from the s rface, they

must have been subject to the enormous expansion of the

superheated water or vapour which filled all their cavities.

Mr Sorby has ingeniously estimated the probable pressure

under which granite consolidated by taking the ratio

between the size of the liquid cavities in the quartz and
that of the contained bubble or vacuity. Assuming the

temperature of consolidation to have been 680° Fahr. (360'

Cent.), or a dull-red heat, he inferred that in many cases the

pressure under which the granite consolidates must have

been equal to tliat of an overlying mass of rock 50,000 feet,

or more than 9 miles, in thickness. It is not probable that

any such thick overlying mass ever did cover the granite
;

the pressure, even if it be allowed to have been so great,

mast have beeii due partly to other causes, such as the

compression due to secular contraction.

It would appear therefore that perfect anhydrous fusion,

or the reduction of a rock to the state of a completely

homogeneous glass, has been a comparatively rare process

in nature, or at least that such glasses, if originally formed,

have in the vast majority of cases undergone devitrification

and crystallization, until the glass}' base has been reduced

to a smaller or larger fraction of the total mass of the rock,

or has entirely passed into a stony condition. In many
volcanic rocks the original vitreous base or ground-mass

can be readily observed with the microscope between the

definitely-formed crystals. Crystallites, or arrested stages

in the crj'staUization of iron oxides and of silicates, can

often be detected in these rocks, more especially where it

is evident that they mus^ have cooled with comparative

rapidity, as wher; they have been thrust into narrow

fissures to form dykes. I?ut in rocks such as granite, where

no glass exists, but where the mineral constituents are all

crystalline, no trace of the crystallites occurs. Doubtless

such differences point to original distinctions in the kind

and degree of fusion of the rocks. It seems reasonable to

suppose that those rocks which show a glassy ground-mass,

and the presence of crystallites, have been fused nnder

conditions more nearly resembling those of the simple

igneous fusion of experiment.

It has long been known that many mineral substances

can be obtained in a crystalline form from the condensation

of vapours. This process, called sublimation, may be the

result of the mere cooling and reappearance of bodies which

have been vaporized by heat and solidify on cooling, or

from the solution of these bodies in other vapours or gases,

or from the reaction of different vapours upon each other.

These operations are of common occurrence at volcanic

vents, and in the crevices of recently erupted and still hot

lava-stream.s. They have been successfully imitated by

experiment. In the early researches of Sir James Hall on

the effects of heat modified by compression, he obtained by

sublimation " transparent and well-defined crystals," lining

the unoccupied portion of a hermetically-sealed iron tube, in

which he had placed and exposed to a high temperature

some fragments of limestone (Trans. Jtoi/. Soc. Ediii., vi.

110). Numerous experiments have been made by Messrs

Deles.'ie, Danbriic, and other;!, in the production of minerals

by sublimation. Thus many of the metallic sulphides

found in mineral veins have been produced by exposing to

a comparatively low temperature (between that of boiling

water and a dull-red heat) tubes containing metallic

chlorides and sulphide of hydrogen. By varying the

m.iterials employed, corundum, quartz, apiatite, and other

minerals have been obtained. It is not diSicult, therefore,

to understand how, , in the «revices of lava-streams and

volcanic cones, as well as in some mineral veins, sulphides

and oxides of iron and other minerals may have been formed

by tho ascent of heated vapours. Superheated steam is

endowed with a remarkable power of dissolving that

intractable substance, silica ; artificially h'eated to tDo torn-
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pcrature of the mslting point of cast-iron, it rapidly attacks
silica, and deposits the mineral in snow white crystals as it

kools.

§ 2. Effects of Pi-essure and Contraction.

Besides the influence of pressura iu raising the meltin"
point of subterranean rocks, and in permitting water to

remain 6uid among them at temperatures far above the
boiling-point, even at a red or perhaps a white heat, we
have to consider the effects produced by the same cause
upon rocks already solidified. The simplest and most
obvious result of pressure upon such rocks is their consoli-

dation, as wliere a mass of loose sand is gradually compacted
into a more or less coherent stone, or where a layer of

vegetation is compressed into peat, lignite, or coal. In
many cases the cohesion of a sedimentary rock is due merely
to tl^e pressure of the superincumbent strata. But it

usually happens that some cementing material has contri-

buted to bind the component particles together. Of these

natural cements the most frequent are peroxide of iron,

silica, and carbonate of lime.

Pressure equally distributed over a rock presenting every-

v.'here nearly the same amount of resistance will promote
consolidation, but may produce no further internal change.

If, however, the pressure becomes extremely unequal, or if

the rock subjected to it can find escape from the influence

in one or more directions, there will be a disturbance or

rearrangement of the particles, which by this means are

made to move upon each other. Five consequences of
these movements may be noticed here.

(1.) Cleavage.—When a mass of rock, owing to subsidence

or any other cause, is subjected to powerful lateral compres-

sion, its innate particles, which in all rocks have almost

invariably a longer and shorter axis, tend, under the intense

strain, to rearrange themselves in the line of least resist-

ance, that is, with their long axes perpendicular to the

direction of the pressure. The result of this readjustment

is that the rock alTected by it acquires a facility for splitting

along the lines in which its component particles have placed

themselves. Fine-grained argillaceous rocks show most
characteristically this internal change ; but in coarse

materials it becomes less conspicuous, or even disappears.

Rocks which have been thus acted on, and have acquired

this superinduced fissility, are said to be cleaved, -and the

fissile structure is termed cleavage. This has been proved

experimentally by Sorby, who produced perfect cleavage in

pipecla,y through which scales of oxide of iron had previously

been mixed. Dr Tyndall superinduced cleavage on bees-wax

and other substances by subjecting them to severe pressure.

Cleavage among rocks occurs on a great scale in countries

where the strata have been greatly plicated, that is, where

they now occupy much less horizontal surface than they once

did, and consequently where, in accommodating themselves

to their diminished area, they have had to undergo much
powerful lateral compression. The structure of districts

with cleaved rocks is described in part iv.

(2.) Further evidence of the compression to which rocks

have been subjected is furnished by the way in which con-

tiguous pebbles in a conglomerate may be found to have

been squeezed into each other, and even sometimes to have

been elongated in a certain general directioa It is dnubt-

Uss the coarseness of the grain of such rocks which permits

the effects of compression to be so readily seen. Similar

effects must take place in fine-grained rocks, tliough they

escape observation. Organic remains both of plants and
animals may often be found to have undergone consider-

able distortion from this cause. M. Daubree has imitated

experimentally the indentations produced by the con-

tiguous portions of conglomerate pebbles.'

' Comptea Rendus, x\i\: 823.

(3.) The ingenious experiments of M. Tresca on the flow
of solids have proved that, even at ordinary atmospheric
temperatures, solid resisting bodies like lead, cast-iron, and
ice, may be so compressed as to undergo an internal motion
of their parts which is closely analogous to that of fluids.

Thus, a solid jet of lead has been produced by placing a
piece of the metal in a cavity between the jaws of a power-
ful compressing machine. Iron, in like manner, has been
forced to flow in the solid state into cavities and take their

shape. On cutting sections of the metals so compressed,
their particles or crystals are found to have ranged them-
selves in lines of flow which follow the contour of tho space
into which they have been squeezed. Such experiments
are of considerable geological interest, fur they show that
in certain circumstances, under great pressure, the unequally
mixed particles of rocks within tho earth's crust maj' have
been forced to move upon each other, and thus to acquire
a " fluid-structure " resembling that which is seen in rocks
which have possessed true liquidity, ^fo large sheet of
rock can be expected, however, to have undergone this
internal change ; the effects could only be produced excep-
tionally at places where there was an escape from the pres-
sure as, for instance, along the sides of fissures, or in other
cavities of rocks. The explanation cannot be applied to the
case of rocks like schists, which display a kind of rude
foliation or fluid-structure over areas many thousands of
square miles in extent.

(1.) Plication.—Reference Las already been made to the
fact that, owing to the more rapid contraction of the inner
portion of the globe, the outer layer or crust is from time
to time forced to adjust itself to this change by subsiding.

As a consequence of the subsidence, the descending area
requires to occupy less horizontal space, and must therefore

sutfer powerful lateral compression. The rocks are thus
crumpled up, as, in the classic experiment of Sir James
Hall, folds of cloth are folded when a weight is placed

upon them and they are squeezed from cither side. The
mere subsidence of such a curved surface as that of our
globe must thus necessarily produce much lateral compres-

sion. Mr J. M. Wilson has calculated that, if a tract of

the earth's surface, 345 miles in breadth, be depressed one
mile, it will undergo compression to the extent of 121

yards ; at two miles the compression will be ISO yards; at

eight miles 5f)S yards. Tlie observed amount of com-
pression in districts of contorted rocks, however, far

exceeds these figures. Another cause of the compression

and contortion of rocks is the injection into them of igneous

masses from below, but this is probably a minor source of

disturbance. The character of plicated rocks is described

in part iv. p. 300.

(5.) Faults.—Closely connected with the disturbances

which have produced contortions come those by which the

crust of the earth has been fractured. But in this case the

movement is one of elevation rather than of stibsidence ; for,

instead of having to occupy a diminished diameter, the rocks

get more room by being pushed up, and as they cannot

occupy the additional space by any elastic expansion of

their mass, they can only accommodate ^ themselves to the

new position by a series of dislocations. Some portions

will be pushed up farther than others, and this will happen

more particularly to those which have a broad base. These

will rise more than those with narrow bottoms, or the latter

will seem to sink relatively to the former. Each broad-

bottomed segment will thus be bounded by two .sides slop-

ing towards the upper part of the block. This is found to

be almost invariably the case in nature. A fault or dis-

location is nearly always inclined from the vertical, and

the side to which the inclinatiim rises, and from which it

"hades," is the upthrow side. The details of these features of

geological structure are discussed in part iv., sertion v.
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§ 3. Influence of Water.

In the great geologinil contest fought at the beginning

of the century between the Neptunists and the Plutonists,

the two great battle-cries were, on the one side, Water, on

the other, Fire. The progress of the science since that time

has shown that each of the parties had truth on its side,

and bad seized one aspect of the problems touching the

origin of rocks. If subterranean heat has played a large

part in the construction of the materials of the earth's crust,

water, on the other hand, has performed a hardly less im-

portant share of the task. They have often co-operated

together, and in such a way that the result must be re-

garded as their joint achievement, wherein the respective

share of each can hardly be exactly apportioned. In the

following brief resume of this subject we shall consider the

change:) produced by pure water, by water charged with

substances iu solution, and by water raised above ordinary

temperatures.

By numeroas observations it has been proved that all

rocks within the accessible portion of the earth's crust

contain interstitial water, or, a? it is sometimes called,

quarry-water (eau-de-cttrrihe). This is not chemically

combined with their mineral constituents, but merely re-

tained in their pores. Most of it evaporates when the stone

is taken out of the parent rock and freely exposed to the

atmosphere. The absorbent powers of rocks vary greatly,

and chiefly in proportion to their degree of porosity.

Gypsum absorbs from about 0'50 to I'oO per cent, of

water by weight
;

granite, about 0'37 per cent.; quartz

from a vein in granite, O'OS ; chalk, about 20'0; plastic

clay, from 195 to 24'5. These amounts maybe increased

by exhausting the air from the specimens and th.en immers-

ing them iu water.

The water enclosed within the interstices and crystals

of igneous rocks may be either an original constituent,

deriving its origin, like any of the component minerals,

from molten reservoirs within the earth's crnst, or it

may have descended from the surface to the incandescent

r'lcks. Many facts may bo adduced in support of the

greater probability of the second view. Besides the

general proximity of volcanic orifices to large sheets of

water, we have abundant evidence of the actual descent

of water from the surface, both through fissures, and
also by permeation through the solid substance of rocks.

All surface rocks contain water, and no mineral substance

is strictly impervious to the passage of liquid. The well-

known artificial colouring of agates proves that even the

mineral substances apparently most homogeneous and im-

pervious can bo traversed by liquids. il. Danbr(5e has

instituted a series of experiments to illustrate the power
possessed by water of penetrating rocks, in virtue of their

poro.-iity and capillarity, even against a considerable counter-

pressure of vapour ; and, without denying the presence of

original water, he concludes that the interstitial water of

igneous rocks may all liavo been derived by descent from

the surface.

The presence of interstitial water must affect the

chemical constitution of rocks. It is now well understood

that there is probably no terrestrial substance which,

under proper coudilions, is not to some extent soluble in

water. By an interesting sci-ies of experiments, made many
years ago by Ml'ssi-s Kogers, it was nsccrtained that many
of the ordinary mineral constituents of rocks could be dis-

solved to an appreciable extent even by pure water, and that

the change was accelerated nlul augmented by the presence

of o.irbonlc acid.' '^ilicn, nlkalil'erous silicates, and iron

oxides can bo taken'np and held in solution by,pure water,'

even at ordinary temperatures, in considerable quantities.

.l,«t- Jov.rn. &iaicc ^i), v.,JOr

The mere presence of pure water therefore within the
pores of subterranean rocks cannot but give rise to changes
in the composition of these rocks. Some of the more
soluble materials must be dissolved, and, as the water eva-

Dorates, must be redeposited in a new form.

But water in a natural state is never chemically pure.

In its descent through the air it absorbs oxygen and
carbonic acid, besides other impurities (see p. 267), and
as it filters through the soil it abstracts more carbonic

acid, as well as other results of decomposing organic matter.

It is thus enabled to effect numerous decompositions of the

rocks underneath. The nature of these changes may be
inferred from the composition of spring water, to which
reference will subsequently be made (p. 270). For the

present it will be sufficient to remark that two important
kinds of chemical decomposition must evidently arise from
the action of such infiltratipg water. (I.) The presence of

the organic matter must exercise a reducing power on
oxides. This will be more especially the case with those

of iron, the nearly insoluble htematite being reduced

to the protoxide, which, converted into carbonate, is

readily removable in solution. There can be little

doubt that by this means a vast amount of ferruginous

matter is extracted from subterranean rocks and carried

to the surface. (2.) The presence of carbonic acid

enables the water to attack vigorously the mineral constrtu

ents of rocks. Alkaline carbonates, with carbonates of lime

and magnesia, and protoxides of iron and manganese, are

produced, and these substances borne onward in solution

give rise to further reactions among the rocks through which
they are carried. " In the decomposition of rocks," says

Bischof, " carbonic acid, bicarbo.nate of lime, and the

alkaline carbonates bring about most of the decompositions

and changes in ihe mineral kingdom."

The microscopic study of rocks has thrown much
light upon the mineralogical alterations in rocks due

to the influence of percolating water. Even the most
solid-looking, unweathered rocks, are found to have been

affected by such metamorphism. Their hydrous mag-
nesian silicates, for example, are partially or wholly con-

verted into such hydrous forms as serpentine, chlorite,

or delessite. The process of conversion may often be

watched. It can be scon to have advanced along the

fissures or cleavage-planes of the minerals leaving the

intervening sections still fresh ; or it may be observed to

have proceeded in such a way that diffused alteration-pro-

ducts are dispersed in filaments or irregular patches through

the base of the rock, or gathered together and even re-

crystallized in cavities ; or the whole rock, as in many
serpentines, has undergone an entire transformation. JIuch

information regarding such internal alterations of rocks

may be obtained from the study of pseudomorphs, that is,

crystals having the external form of the mineral of which

they originally consisted, with the int.~rnal structure and

composition of the mineral which has replaced it. Serpen-

tine representing olivine, clay taking the place of rock-salt,

silica that of wood, and marcasite that of molluscan shell,

are familiar examples. There is no reason to doubt that

these changes may, in the course of ages, have been effected

at ordinary temperatures by water descending from the

surface of the ground.

But two other considerations require to be taken into

account in the discussion of the internal transformations

of rocks by subterranean water. (1.) In the first place, the

water has often been at a high temperature. Mere descent

into the crust of the cartli will raise the temperature of the

water until, if this descent be prolonged, a point far above

212° Fahr. may be reached. Experiments have shown that

the chemital action of water is vastly increased by heat.

JThus JI. Daubriio exposed n glass tube containing aboult half;
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ita weight of water to a temperature of about 400° C. At
the end of a week he found the tube bo entirely changed

into a white, opaque, powdery mass as to present not the

least resemblance to glass. The remaining water was highly

charged with an alkaline silicate containing 63 per cent, of

soda and 37 per cent, of silica, with traces of potash and lime.

The white solid substance was ascertained to be composed

almost entirely of crystalline materials. These consisted

partly of minute perfectly limpid bipyramidal crystals of

quartz, but chiefly of very small acicular prisms of wollas-

tonite. It was found, moreover, that the portion of the

tube which had not been directly in contact with the water

was as much altered as the rest, whence it was inferred that

at these high temperatures and pressures the vapour of

water acts chemically like the water itself. (2.) In the second

place, the effect of pressure must be recognized as most

important in enabling water, especially when heated, to

dissolve and retain in solution a larger quantity of mineral

matter than it could otherwise do. In M. Daubr^e's experi-

ments just cited, the tubes were hermetically sealed and
secured against fracture, so that the pressure of the greatly

super-heated vapour had full effect. By this means, witli

alkaline water, he not only produced the two minerals above

mentioned, but also felspar and diopside.

It ia important to observe that the three conditions

required for these changes— the presence of alkaline water,

a high temperature, and considerable pressure—are precisely

those which it can be affirmed must exist abundantly within

the crust of the eartL We must admit the possibility of

rocks originally at the surface being depressed so as to come
within the influence of internal heat, and to contain within

their pores abundant interstitial water more or less charged

with alkaline carbonates. Eocks under these conditions,

so far as we can judge, can hardly escape internal decom-

position and recomposition. Mere descent to a great

depth beneath the surface will not necessarily result in

metamorphism, as has been shown in the case of the Nova
Scotiau and of the South Welsh coal-lield, where sand-

stones, shales, clays, and coal-seams can be proved to have

been once depressed 14,000 to 17,000 feet below the sea-

level, under an overlying mass of rock, and yet to liave

sustained no serious alteration. Perhaps the failure of

change may be explicable on the supposition that these

Carboniferous strata were comparatively dry. But where

rocks possess sufficient interstitial water, and are depressed

within the crust so as to be exposed to a considerable

temperature and to great pressure, they must be metamor-

phosed,—the extent of the metamorphism depending partly

upon the vigour of the attack made upon them by the

water, partly on their own composition and proneness to

chemical change, and partly upon the length of time during
which the process is continued.

A metamorphosed rock must thus be one which lias

8>iffered a mineralogical rearrangement of its substance.

It may or may not have been a crystalline rock originally.

Any rock capable of alteration (and all rocks must be so in

some degree) will, when subjected to the required conditions,

become a metamorphic rock. The resulting structure,

however, will, in most cases, bear witness to the original

character of the mass. A sedimeutary rock, for example,

consisting of alternate layers of different texture and com-
position, will doubtless retain, even in its metamorphosed
condition, traces of that fundamental structure. The water
will travel more easily along certain layers than along
others ; some laminis vrill be more readily affected, or will

give rise to a set of reactions different from those of con-

tiguous layers. Hence the rearrangement and recrystalliza-

tion due to metamorphism will take place along the prede-

termined lines of stratification, so long as these lines have
not been effaced or rendered inoperative by any other geo-
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logical structure. It is doubtless to this canae that the
filiated character of gneiss, mica-schist, and so many other
metamorphic rocks is to be ascribed.

In the process of metamorphism, therefore, as well as in

that of fusion, to which reference has already been made,
the influence of water would seem to have been always
conspicuous. Indeed, as will be shown in part iv., it is

extremely difficult in many cases to draw a line between the

results of metamorphism and igneous fusion, or to decid)

whether a rock should be called igneous or metamorphic.
It has been pointed out above, for example, that in many
rocks which have undoubtedly been in a fluid condition, as

proved by their injected veins and dykes, the constituent

minerals have not appeared in the order of their respective

fusibilities. Scheerer, iXie de Beaumont, and Daubree
have shown how the presence of a comparatively small

quantity of water in such rocks has contributed to suspend
their solidification, and to promote the crystallization of

their silicates at temperatures considerably below the point

of fusion. In this way the solidification of quartz in

granite after the crystallization of the silicates, which would
be unintelligible on the supposition of mere dry fusion,

becomes explicable. The phenomena of metamorphism in

the architecture of the earth's crust are discussed in part iv.

DIVISION II.—EPIGENE OR SURFACE ACTION.

It is on the surface of the globe and by the operation of

agents working there that at present the chief amount of

visible geological change Ls effected. In considering this

branch of inquiry, we are not involved in the same prelim-

inary difficulty regarding tlie very nature of the agencies as

we found to be the case in the investigation of plutonie

action. On the contrary, the surface agents are carrying

on their work under our very eyes. We -can watch it in all

its stages, measure its progress, and mark in many ways
how accurately it represents similar changes which for long

ages previously must have been effected by the same
means. But in the systematic treatment of this subject we
encounter a difficulty of another kind. We discover that

while the operations to be discussed are numerous and often

complex, tliey are so interwoven into one great network

that any separation of them under different subdivisions

is sure to be more or less artificial, and to convey an

erroneous impression. While, therefore, under the una-

voidable necessity of making use of such a classification of

subjects, we must bear always in mind that it is employed

merely for convenience, and that in nature superficial

geological action must be continually viewed as a whole,

since the work of each agent has constant reference to that

of the others, and is not properly intelligible unless that

connexion be kept in view.

The movements of the air ; the evaporation from land

and sea ; the fall of rain, hail, and snow ; the flow of rivers

and glaciers ; the tides, currents, and waves of the ocean ;

the growth and decay of organized existence, alike on land

and in the doptlis of the sea ;—in short, the whole circle of

movement, which is continually in progress upon the surface

of our planet, are the subjects now to be examined. It

would be desirable to adopt some general term to embrace

the whole of this range of inquiry. For this end the word

epigene may be suggested as a convenient term, and anti-

thetical to hypogene or subterranean a«tion.

The simplest arrangement of this part of Geological

Dynamics will be into three sections :

—

X. Are.—The influence of the atmobphere ii> ^£strov

ing and forming rocks.

II. Water.—The geological functions of the circuli:-

tion of water through the air and between sea

and land, and the action of the sea.
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Life.—The part taken by plants and animals in

preserving, destroying, or reproducing geological

formations.

The words destructive, reproductive, and conservative,

employed in describing the operations of the epigene agents,

do not necessarily imply that anything useful to man is

destroyed, reproduced, or preserved. On the contrary, the

destructive action of the atmosphere may turn barren

rock into rich soil, while its reproductive effects sometimes

turn rich land into barren desert. Again, the conservative

influence of vegetation has sometimes for centuries retained

as barren morass what might otherwise have become rich

meadow or luxuriant woodland. The terms, therefore, are

used in a strictly geological sense, to denote the removal
and re-deposition of material, and its agency in preserving

what lies beneath it.

Section I.—Air.

Its composition having been already treated of (ante,

p. 220), we shall consider here (1) the motions, and (2) the

geological action of the air, which arises partly from its

composition, and partly from its movements.

I. Movements op the Air.

These are due to differences in the pressure or density

of the atmosphere, the law being that the air always
moves from where the pressure is high to Vvhere it is low.

Atmospheric pressure is understood to be determined by
two causes, temperature and acjueous vapour.

1. Temperature.—Warm air, being less dense than cold

air, ascends, while the latter flows in to take its place. The
unequal heating of the earth's surface, by causing upward
currents from the warmed portions, produces horizontal cur-

rents from the surrounding cooler regions inwards to the

central ascending mass of lieated air. To this cause the

trade winds and the familiar land and sea breezes are due.

2. Aqueous Vapour.—In proportion as the quantity of

watery vapour increases, the density of the air lessens.

Consequently moist air tends to rise as warmed air does,

with a corresponding but often very violent inflow of the

drier and consequently heavier air from the surrounding
tracts. The ascent of the moist air lessens the atmospheric
pressure, which is indicated by the fall of the barometer.

When the up-streaming vapour rises into the highei- regions

of the atmosphere, it expands and cools, condensing into

visible form, and descending in copious showers to the eai-th.

Unequal and rapid heating of the air, or accumulation of

aqueous vapour in the air, and possibly some other influ-

ences not yet properly understood, give rise to extreme dis-

turbances of pressure, and consequently to storms and
hurricanes. For instance, the barometer sometimes indi-

cates in tropical storms a fall of an inch and a half in an
hour, showing that somewhere about a twentieth part of the

whole mass of the atmosphere has in that short space of

time been displaced over a certain area of the earth's sur-

face. No such sudden change can occur without resulting

in the most destructive tempest or tornado. In Britain

the tenth of an inch of barometric fall in an hour is

regarded as a large amount, such as only accompanies great

storms.' When the pressure of the air at one place is

shown by the barometer todiff'er from that at a neighbour-

ing locality at the same time, the wind will be observed to

move on the whole from the area of high to the area of low
pressure ; and if the difference be great or sudden, the

movement of the air may rise to the force of a hurricane

until the equilibrium of pressure is restored.

The meteorological conditions of the atmosphere do not

^ Ilnclian'.s Mcieornlogy^ p. 266.

belong to the scope of this article (see Atmospheee,
Climate, Meteorology). The reader, however, may note

as of interest from a geological point of view the ascertained

velocity and pressure exercised by the air in motion across

the surface of the eartli as expressed in the subjoined

table :—
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light. I" tlie United fcStatcs, for example, wiiD-an-annual'

fhermometric range of more than 00° Fahr. this difficulty

ed to some exiverimeuts by Colonel Totteri on' the amount

)f expansion and contraction m different hinds of buildiiig-

jtones, caused by variations of temoerature; It was found

that in .fine-grained granite the' rate of^expansion was

-000004825 jor e.veTy degree Fahr. of increment of heat

;

in white cryBtalUns marble it was -000005668 ; and in red

sandstone •O00009.")32, or about twice as much as in graiiite.

If the dnily variations in temperature are large, the eflFects

are still more striking. >, III tropical climates with intensely

hot days and extremely cold nights, the vapid nocturnal

contraction produces sometimes a strain so great as to rival

ffubi. in its inlluenca upon the surface of exposed rocks,

disintegrating them into sand, or causing them to erack

or peel off in skins or irregular pieces. Dr Livingstone

found ill Afiica (12° S. lat., 34° E. long.) that surfaces of

rock which during the day were heated up to 137° Fahr.

cooled so rapidly by radiation at night that, unable to sus-

tain the strain of contraction, they split and threw off sharp

angular fragments from a few ounces to 100 or 200 lb iu

weight.''
"

2.' Frost.—Though properly belonging to tlie subject of

the geological behaviour of water to be afterwards described

in more detail, tlie disintegrating action of frost may be

noticed here. In freezing water expands, and thereby

exerts an enormous strain upon any enclosed cavities or

walls which may confine it. The consequence of this action

is that in countries exposed to frost a continual disinteg-

ration of the surface of rocks goes on. This superficial

decay combines with the chemical and mechanical opera-

tions of the atmosphere to produce considerable modifica-

tions in the forms of rocks and clifts.

3. Wind.—By driving loose sand over rocks, prevalent

winds produce on them a scratched and polished surface,

as has happened with ancient monuments buried in the

sands of the African deserts.- It is said that at Cape Cod
holes have even been drilled in window glass by the same
agency.^ Cavities are now and tlien hollowed out of rocks

by the gyration in them of little fragments of stone or

grains of sand kept in motion by the wind. Hurricanes

form important geological agents upon land iu uprootiug

trees, and thus sometimes impeding the drainage of a

(>ountry, and giving rise to the formation of peat mosses.

Weatheiiny of Rocks.—Under the term "weathering''

are included all the superficial changes which rocks undergo

in consequence of the action of atmospheric processes upon
them. ' The nature and rapidity of the disintegration depend
partly on the one hand upon the climate, aud partly on the

other upon the composition, texture, and exposure of the

rocks. In very dry countrie.s, where the range of tempera-

ture is not extreme, weathering is reduced to a minimum.
But even if the climate' be dry, considerable disintegration

may be caused, as lias been already explained, by rapid

changes of temperature between day and night. It is

where moisture prevails, however, that weathering chiefly

takes place. The nature of the changes will be more pro-

perly considered iu the section which is devoted to the action

of rain.

II. Refeoductive Infltjences.—These arise partly from
the result of the chemical aud mechanical disintegration

involved in weathering, and partly from the transporting

power of winds aud aerial currents. Under the former
head is -the formation of soil ; under the latter may be
noticed the production of sand-hills, the fall of dust-showers

aud coloured rain, and the transport of seeds

* Liringstone's Zambesi, pp. 492, 516.
* For an account of tliis action of drifting sand 'n North Amencu

see Blake in Pacific Railroad Report, v, 9'J. 230.
' Dana'3 Manual, p. 631.

iiud.—^Of the detritus produced by the action of the air on
rocks, and washed away by rains and streams, part remains

on the land and forms soil. All soil may be considered as

the result of the decomposition of rocks, mingled with de-

cayed vegetable and animal matter. 'Were it not for the

action of rain in washing the loose materials to a greater

or less distance from their source, the soil of every locality

ouglit to be merely the decayed upper surface of the rocks

underneath. But wherever rain falls, the soil is moved
from higlier to lower levels Heuce in some cases a good

soil is laid down upon rocks which of themselves would

only produce a poor one. This action of rain in the

formation of soil is further alluded to on p. 270, and

the co-operative influence of olant and animal life on

p. 289.

Sand-hills or Dunes.—Winds blowing continuously Jipon

loose materials, such as sand, drive them onward, and

pile them into irregular heaps and ridges, called " dunes."

This takes place more especially on windward coasts either

of the sea or of large inland lakes, where the shores are

sandy ; but similar effects may be seen even in the heart

of a continent, as in the sandy deserts of the Sahara and of

Arabia. The dunes travel inland in parallel, irregular, and

often confluent ridges, between which rain-water is some
times arrested to form pools {Hangs of the French coasts)

where formations of peat occasionally take place. On the

coast of Gascony the sea for 100 miles is so barred by sand-

dunes that in all that distance only two outlets exist foi

the discharge of the drainage of the interior. As fast as

one ridge is driven away from a beach another forms in

its place, so that a series of huge sandy billows, as it were,

is continually on the move from the sea margin towards ths

interior. A stream or river may temporarily arrest their

progress, but eventually they push the obstacle aside or in

front of them. In this way the river Adour, on the west

coast of France, has had its mouth shifted two or three

miles. Occasionally, as at themouthsof estuaries, the sand is

blown across so as gradually to exclude the sea, and thus

to aid the Laviatile deposits in adding to the breadth of the

land.* The coast of Norfolk is fringed iiftth sand-hills 50

to 60 feet high. On parts of the coast of Cornwall, the sand

consists mainly of fragments of shells and corallines, and

through the action of rain becomes sometimes indurated

into a compact stone by carbonate of lime or oxide of iron.

Long tracts of blown sand are likewise found along many
parts of the Scottish and Irish coast -lines.

On the western border of the European continent exten

sive sand-dunes exist. They extend for many leagues along

the Freuch coast, and thence, by Flanders and Holland,

round to the shores of Courland and Pomerania. In Den

mark they are said to cover an area of 260 square miles.

On the coast of Holland they are sometimes, though rarely,

2G0 feet high,—a common average height being 50 to 60

feet. The breadth of this maritime belt of sand varies

considerably. On the east coast of Scotland it ranges from

a few yards to 3 miles ; on the opposite side of the

North Sea it attains ori the Dutch coast sometimes to as

much as 5 miles. The rate of progress of the dunes

towards the interior depends upon the wind, the direction

of the coast,' and the nature of the ground over which they

have to move. On the low and exposed shores of the Bay

of Biscay, when not fixed by vegetation, they travel inknd

at a rate of about 16i feet; in Denmark at from 3 to 24

feet per annum. In the course of their march they envelop

* For accounts of sitid-aune.!, their extent, progress, structure, anil

j
the means employed to arrest their progress, the reader may consult

i indersen's Klitforinationem. 1 vol. 8vo, Copenhagen, 1861 ;
Laval

I in Annahs des Pmls et Cliaussies, ISiT , 2me sem.; and Mareh s

I Man and Natme, 1864, and the works cited by him. -See al»o Elio

', le Beaumont, ict""' "^^ Geologic, vol. i.

X. — 34
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houses and fields ; even whole parishes and districts once

populous have been overwhelmed by them.'

Along the margins of large lakes and inland seas many
of the phenomena of an exposed sea-coast are repeated, and
on no inferior scale. Among these must he included sand-

dunes, such as occur at the south-eastern end of Lake
Michigan and on the eastern borders of the Caspian Sea.

The shifting of vast waves of sand by the wind is exempli-

fied on the grandest scale in the saudy deserts of Africa,

Arabia, and Central Asia. Such arid wastes of loose sand,

situatad far inland and far distant from any sheet of fresh

water, suggest curious problems in physical geography.

Their sites may have been at a comparatively recent geo-

logical period covered by the sea ; or, lying in rainless

cliuiates and having their svirfaces exposed to the disinte-

grating efTects of great extremes of temperature, the tracts

may have become sandy and barren through atmospheric

disintegration. The desert of the Sahara furnishes a good
illustration of a dried-up sea-bed. In the rainless tract to

the east of the Red Sea lie the great sandy deserts and
hills of Arabia, of which Mr Palgrave has given so graphic

a narrative. Captain Sturt found vast deserts of sand in

the interior of Australia, with long lines of dunes 200 feet

high, united at the base and stretching in straight lines as

far as the eye could reach. In the south-east of Europe
great tracts of sandy desert occur in Poland, and run
through the southern provinces of Russia.

Diist-shoioers, Blood-rain.—In tropical countries, where
great droughts are succeeded by violent hurricanes,

the dust or sand of dried lakes or river-beds is some-

times borno away into the upper regions of the atmo-

sphere, where, meeting with strong aerial currents which
transport it for hundreds and even thousands of miles,

it may descend again to the surface, in the form of

"red-fog," "sea-dust," or "sirocco-dust." This trans-

ported material, usually of a brick-dust or cinnamon
colour, is occasionally so abundaut as to darken the air and
obscure the sun, and to cover the decks, sails, and rigging of

vessels which may even be hundreds of miles from land.

Uain falling through such a dust-cloud mixes with it, and
descends either on sea or land as what is popularly called

" blood-rain." This is frequent on the north-west of Africa,

about the Cape Verd Islands, in the Mediterranean, and
over the bordering countries. A microscopic examination

of this dust by Ehrenberg led hiai to the belief that it

contains numerous diatoms of South American species; and
he inferred that a dust-cloud must be swimming in the

atmosphere, carried forward by continuous currents of

air in the region of the trade-winds and anti-trades, but
suffering partial and periodical deviations. But much ot

the dust nwst come from the sandy plains and desiccated

pools of the north of Africa. Daubr^e recognized in 18G5
some of the Sahara sand which fell in the Canary Islands.

On the coast of Italy a film of sandy clay, identiiSal with

that in parts of the Libyan desert, is occasionally found on
windows after rain. In the middle of last century an area

of northern Italy, estimated at about 200 square leagues,

was covered with a layer of dust which in some places

reached a depth of one inch. Should the travelling dust

encounter a cooler temperature, it may be brought to the

ground by snow, as has happened in the north of Italy, and
more notably in the east and south-east of Russia, where
'ho snows are sometimes rendered dirty by the dust raised

by the winds on the Caspian steppes. It is easy to see

that a prolonged continuance of this'action must give

ri.ie to widespread deposits of dust, mingled with the soil

of the land, and with the silt and sand of lakes, rivers,

' This ilcstmctioii Iins Iw^ii, tlurinji tlie last qn.nrt^r cf n century,

avcrtcil to .T p-o:\t oxtont by tlio rlautiiig of jrino forests, tUo tiurcu-
tiiic of which has become the source of a Inrge revenue.

and the sea ; and that the minuter organisms of tropical

regions may thus come to be preserved in the same forma-
tions with the terrestrial or marine organisms of temperate
latitudes.-

Transportaium of Seeds.—Besides the transport of dust
and minute organisms for distances of many thousands
of miles, the same agency may come into play also in the
transport of living seeds, which, finally reaching a congenial
climate and soil, may take root and spread. We are yet,

however, very ignorant as to what extent this cause has actu-

ally operated in the establishment of any given local flora.

With regard to the minute forms of vegetable life, indeed,

there can be no doubt as to the efiicacy of the wind to

transport them across vast distances on the surface of the

globe. LTpwards of 300 species of diatoms have been
found in the deposits left by dust-showers. Among the

millions of organisms thus transported it is hardly conceiv-

able that some should not fall into a fitting locality for

their continued existence and the perpetuation of their

species.

2. Influence of the Air on Water.

The action of the air upon water will be more fitly

noticed in the section devoted to water (p. 285). It will

be enough to notice here

—

1. Ocean Currents.—The iu-streamingof air from cooler

latitudes towards the equator causes a drift of the sea-water

in the same direction. Owing to the rotation of the earth,

these aerial currents tend to take a more and more westerly

trend as they approach the equator. This they communi-

cate to the marine currents, which, likewise moving into

regions having a greater velocity of rotation than their own,

are all the more impelled in the same westerly direction.

Hence the westerly belt or equatorial current, which flows

across the great ocean. Owing to the position of the con-

tinents across its path, this great current cannot move un-

interruptedly round the earth. It is split into branches

which turn to right and left, and, bathing the shores of the

land, carry some of the warmth of the tropics into more

temperate latitudes.

2. Waves.—The impulse of the wind upon a surface of

water throws that surface into pulsations which range iu

size from mere ripples to huge billows. Long-continued

gales from the seaward upon an exposed coast indirectly

eftect much destruction, by the formidable battery of billows

which they bring to bear upon the land. Wave-action is

likewise seen in a marked manner when wind blows strongly

across a broad inland sheet of water, such as Lake Sucerior.

(See p. 279.)

3. Alteration of the Water-level.—When the wind blows

freshly for a time down a lake or into a bay or arm of the

sea, it drives the water before it, and keeps it temporarily

at a higher level, at the further or windward side. In a

tidal sea, such as Ihat which surrounds Great Britain, and

which sends abundant long arms into the land, this action

can often be studied. It is no infrequent occurrence that

a high tide and a gale should happen at the same time.

Whenever that takes place, then at those bays or firths which

look windward the high tide rises to a greater height than

elsewhere. With tliis conjunction of wind and tide, con-

siderable damage to property has sometimes been done by

the flooding of warehouses and stores, while even a sensible

destruction of cliffs and sweeping away of loose materials

may be chronicled by the geologist. On the other hand,

a wind from the opposite quarter will drive the water out

cf the inlet, and thus make the water-level lower than it

should otherwise be.

^ S.^e HvvnibolJt on dust whirlwinds of the Orinoco, Aspects of

Ktitnrc: .ilso M.iury, P'injs. Ocog. of Sea, chop. vi. ; and Ehreuberg'i*

PassatStaiib und Blut-Regen, 1847.
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Section II.—Water.

Of all tho terrestrial agents by which the .surfaee of the

cartli is geologically modified, by far the most important is

water. When following hypogene changes in a foregoing

part of this article, we found Iiow large a share is taken by

water in the phenomena of volcanoes and other subterranean

movements. When we returned to the surface of the earth

and began to watch the operation.? of the atmosphere, we

saw how impossible it is to consider these apart from the

action of the aqueous vapour by which the atmosphere is

pervaded. We must now study in detail the working of

this wonderful geological agent itself.

The substance which we term water exists on tho earth

in three well-known forms— (1) gaseous, as invisible

vapour
; (2) liquid, as water ; and (3) solid, as ice.

The gaseous form has already been noticed in our inquiry

into the geological characteristics of the air. It is in the

air that this condition of tho water-substance prevails.

By the sun's heat vast quantities of vapour are con-

tinually raised from the surface of tho seas, rivers, lakes,

snow-lields, and glaciers of the world. This vapour remains

invisible. until the air containing it is cooled down to below

its dew-point, or point of saturation,—a result which follows

upon the union or collision of two aerial currents of difTer-

ent temperatures, or the rise of the air into tho upper cold

regions of the atmosphere, where it is chilled by expansion,

by radiation, and by contact with cold mountains. At first

minute particles appear, which either remain in the liquid

condition, or, if the temperature is sufficiently low, are at

once frozen into ice. As these changes take place over

considerable spaces of the sky, they give rise to the pheno-

mena of clouds. Further condensation augments the size

of the cloud-particles, and at last they fall to the surface of

the earth, if still liquid, as rain ; if solid, as snow or hail

;

and if partly solid and partly liquid, as sleet. As the

vapour is largely raised from the ocean surface, so in great

measure it falls back again directly into the ocean. A con-

siderable proportion, however, descends upon the land, and

it is this part of the condensed vapour which we have now
to follow. Upon the higher elevations it falls as snow,

and gathers there into snow-fields, whicli, by means of

glaciers, send their drainage down towards the vallej's and
plains. Elsewhere it falls chiefly as rain, some of which
sinks underground to gush forth again in springs, while tho

rest pours do^vn the slopes of the laud, feeding brooks and
torrents, which, swollen further by the springs, gather into

broader and yet broader rivers, wher^'by the drainage of

the land is carried out to sea. Thence once more the

vapour rises to reappear in clouds, and feed the innumer-
able water-channels by which the land is furrowed from
mountain-top to sea-shore.

Here then is a vast system of circulation, ceaselessly re-

newed. And in that system there is not a drop of water
which is not busy with its aUotled task of changing the
face of the earth. When the vapour ascends into the air

it is almost chemically pure. But when, after being con-

densed into visible form, and working its way over or under
the surface of the land, it once more enters the sea, it is

no longer pure, but more or less loaded with material taken
by it out of the air, rocks, or soils through which it has
travelled. Day by day the process is advancing. So far
as we can tell, it has never ceased since the first shower of
rain fell upon the earth. We may well believe, therefore,
that it must have worked marvels upon the surface of our
planet in past time, and that it may effect Vast transforma-
tions in the future. As a foundation for such a belief let
us now inquire what it can bo nroved to bo doing at the
present time.

The subject of the geological operation of water upon

the globe may be conveniently fitudied under the following

subdivisions :

—

A. TEnEERTMAL Watep.s.—Under this head are to be
considered—(1) the liquid state, including rain, under-

ground water, brooks, rivers, and lakes ; and (2) tho solid

state—frost, river-ice, snow, hail, glaciers

B. Oceanic Waters.—Including the influence of marine

currents, tides, and waves, and the part taken by the sea

in the general geological regime of the earth.

A. Tereesteial Watees.

I. IN THE LIQUID STATE.

§ 1. Rain.

naiu efl'eots two Kmds of changes upon the surface of lA <

land. (1.) It acts chemically upon soils and stones, and

sinking under ground continues, as we shall find, a great

series of similar reactions there. (2.^ It acts mechanically,

by washing away loose materials, and thus powerfully

aflJ'ecting the contours of the land.

I. Chemical Action.—This depend."? mainly upon the

nature and proportion of the substances abstracted by rain

from the air in its descent; to the earth. Rain always

absorbs a little air, and as we have already seen (p. 220)

air always contains carbonic acid as well as other ingredi-

ents, in addition to its nitrogen and oxygen. If rain be

regarded as an agent washing the air and taking impurities

out of it, we may the better realize how by means of these

it is enabled to work many chemical changes which, were

it to reach the earth as pure water, it could not accomplish.

Composition of Rain-Water.—Numerous analyses of

rain-water show that it contains in solution about 25

cubic centimetres of gases per litre. An average pro-

portional percentage is by measure—nitrogen, 66 '4;

oxygen, 31 '2; carbonic acid, 2'4,-—the oxygen being ia

greater proportion than in air, owing to its greater solu-

bility in water. Common salt, ammonia, sulphates, nitric

acid, inorganic dust, and organic matter are usually present

in minute quantities in rain w^ter. So far as we know at

present, the three ingredients which are chiefly effective in

the chemical reactions due to rain are the oxygen, carbonic

acid, and organic matter.^

Permeability of all Rocks ly Water.—Though minerals

and rocks difi'er vastly in their degree of porousness, there

is none known which is not in some degree permeable by-

water. Even such hard and apparently impenetrable sub-

stances as flint and agate are found to be permeable. For,

in fact, rocks and minerals when examined with the micro-

scope are seen to be made up of variously-shaped grains,

crystals, or particles, and it is in the minute channels and

interstices between these particles, or even through the

particles themselves, that the water works its way. Evi-

dently, the smaller the interstices the less easily will the

water force a passage into or through the stone. This per-

meability, though well marked upon the Eurface of the

land, becomes still more so underground, where the rocka

are sometimes quite saturated with water.

Liability of all Rods to alteration by Water.—There it

probably no known substance which is not, under some

condition, soluble in water containing carbonic acid or other

natural reagent. Rain-water, descending with the gases,

acids, and organic matter it has abstracted from the air and

soil, eS'ects a chemical disintegration of the rocks. This

action was referred to in the description of the air as

1 Tbe organic matter 13 revealed by the putrid «meU -which loEg-

kept rain water gives out. The reader -who wishes to pursue this sub-

ject may consult tho elaborate tables of analyses In Dr Angus Smith s

Air and Rain. See ako the section on air, arUe, p. 2tO.



268 GEOLOGY [hi. dynamicaij

partly duo to atmospheric moisture, but it is chiefly carried

on by raiu. And as rain is so widely and almost uni-

versally distributed over the globe, this chemical action

must be of very general occnrrcnc2.

Nature of the Changes effected.—Confining our attention

to its three chiefly active ingredients, we find that min

water reacts chemically upon rocks by— 1. Oxidation.—The

prominence of oxygen in rain-water, and its readiness to

unite with any substance which can contain more of it,

render this a marked feature of the passage of rain over

rocks. A thin oxidized pellicle is formed on the surfate,

and this, if not at once washed off by the rain, sinks deeper

until a crust is formed over the stone. As already

remarked, this process is simply a ructingof those minerals

which, like metallic iron, have no oxygen, or have not their

full complement of it. 2. Z>fo.ri(/nfion.—Organic matter

having an afiinity for more oxygen decomposes peroxides

by depriving them of some part of their share of that ele-

ment, and reducing them to protoxides. These changes are

especially noticeable among the iron oxides so abundantly

diffused among rocks. Hence rain-water, in sinking through

soil and obtaining such organic matter, becomes thereby a

reducing agent. 3. Solution.—This may take place either

by the simple action of the water, as in the solution of rock-

salt, or by the influence of the carbonic acid present in the

rain. Of the latter (Carbonation) a familiar example

is the corrosion of marble slabs down which rain has

trickled for a time. The carbonic acid dissolves some

of the lime, which as a bicarbonate is held in solution

in the carbonated water, but is deposited again when
the water loses its carbonic acid or evaporates. It is

not merely carbonates, however, which are liable to this

kind of destruction. Even silicates of lime, potash, and

soda, combinations existing abundantly as constituents of

rocks, are attacked ; their silica is liberated, and tlieir

alkalies or alkaline earths, becoming carbonates, are removed

in solution. i. Hydration.—Some minerals, containing

little or no water, and therefore called anhydrous, when
exposed to the action of the atmosphere, absorb water, or

become hydrous, and are then usually more prone to further

change. Hence the rocks of which they form part become

disintegrated.

Weathering.—-The weathering of rocks is dependent upon

two sets of conditions—(1) meteorological, as the range of

temperature, abundance of moisture, height above the sea,

and exposure, and (2) lithological,—the composition and

texture of the rocks themselves. As regards the composi-

tion of rocks, those which consist of particles liable to little

chemical change from the influence of moisture are best

fitted to resist weathering, provided their particles have

sufficient cohesion to withstand the mechanical processes of

disintegration. Siliceous sandstones are excellent examples

of this permanence. Consisting wholly or mainly of the

durable mineral quartz, they are sometimes able so to with-

stand decay that buildings made of them still retain, after

the lapse of centuries, the chisel-marks of the builders.

Some rocks -which yield with comparative rapidity to

the chemical attacks of moisture show no marks of

disintegration on their surface, which remains clean and

fresh. This is particularly the case with limestones. The
reason lies obviously in the fact that limestone when

pure is wholly soluble in acidulous water. Kain falling

on this rock removes some of it in solution, and will

continue to do so until the rock is dissolved away. It is

only where the limestone contains impurities that a

weathered crust of more or less insoluble particles remains

behind. Hence tho relative purity of limestones may be

roughly determined by comparing their weathered surfaces,

where, if they •ontain much sand, the grains will be seen pro-

jactinp from ths calcareous matrix, and where should the

rock be very ferruginous, tho yellow hydrous peroxide or

ochre will be found as a powdery crust. In limestones

containing abundant encrinites, shells, or other organic re-

mains, the weathered surface commonly presents the fossils

standing out in relief. This seems to arise from the crys-

talline arrangement of the lime in the organic structures,

whereby they are enabled to resist disintegration better

than the general mechanically aggregated matrix of the

rock. An experienced fossil collector will always search

well those weathered surfaces, for ho often finds there,

delicately picked out by the weather, minute and frail

fossils which are wholly invisible on a freshly broken sur-

face of the stone. JIany rocks weather with a thick

crust or even decay inwards for many feet or yards.

Basalt, for example, often shows a yelhiwish-brown ferru-

ginous layer on its surface, formed by the conversion of its

felspar into kaolin and the removal of its silicate of lime

as carbonate, by the hydration of its olivine and augite

and their conversion into serpentine, saponite, or some
other hydrons magnesian silicate, and by the conversion

of its magnetite into limonite. Granite sometimes shows

iu a most remarkable way the distance to which weather-

ing can reach. It may often be dug into for a depth

of 20 or 30 feet, the quartz crystals and veins retaining

their original positions, while the felspar is completely

kaolinized.

It is to the efi'ects of weathering that the abundant fan-

tastic shapes assumed by crags and other rocky masses are

due. Most varieties of rock have their own characteristic

modes of weathering, whereby they may be recognized even

from a distance. To some of these features reference will

be made in a subsequent section.

II. Mechanical Action.—When a rock has been so

corroded by weathering that the cohesion of the particles

on its exposed surface is destroyed, these particles are

washed off by rain. This detritus is either held in

suspension in the little runnels into which the rain-drops

gather as they begin to flow over the land, or is pu.shed by

them along the surface. In this way the rain carries off

by mechanical movement what it has already loosened by

chemical action.

III.' Result's of Rain-Action.—It is evident that

the general result of the fall of rain upon a land-surface

must be a disintegration and consequent lowering of

that surface. At first wo may be inclined to imagine

that this waste must bo so slow and slight as to be

hardly appreciable. But a little observation will suffice

to furnish many proofs of its existence and compara-

tively rapid progress in some places. We are familiar,'

for example, with the pitted channelled surface of the

ground lying immediately under the drip of the eaves of a

house. We know that the fragments of stone and gravel

are loft sticking up prominently because the earth around

and above them has been washed away, and because, being

hard, they resist the action of the falling drops and screen

the earth below them. On a far larger scale we may notice

the same kind of operation in districts of conglomerate,

where tho larger blocks, serving as a protection to the

rock underneath, come to form as it were tho capitals

of slowly-deepening columns of rock. In tho same way in

certain valleys of the Alps a stony clay is cut by the ram

into pillars, each of which is protected by, and indeed owes

its existence to, a large block of stone which lay onginally

iu tho heart of the mass. These columns are of all heights,

according to the positions in which the stones may have

originally lain. There are instaaccs, however, where the

disintegration has been so complete that only a few

Scattered fragments remain of a once extensive stratum, and

where it may not be easy to realize that these fragments are

not transported boulders. In Dorsetshire and Wiltshire, fot
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example, the surfaco of the country is in some parts so

thickly strewn witli fragments of handstone and conglomer-

ate " that a jierson may ahnost leap from one stone to

another without touching the ground. The stones are fre-

([uently of considerable size, many being four or five yards

across, and about four feet thick." ' They have been used

for the huge blocks of which Stonehenge and other of the

so-called druidical circles have been constructed, hence they

have been termed Druid Stones. Other names are Sarsen

Stones (supposed to indicate that their accumulation has

been popularly ascribed to the Saracens), and Grey Wethers,

from their resemblance in the distance to flocks of (wetlier)

sheep. They are found lying abu]idantly on the chalk,

suggestive at first of some former agent of transport by
which they were brought fiom a distance. It is nuw, how-

ever, generally admitted that they are .simply fragments of

some of the sandy Tertiary strata which once covered the

districts where they occur, and that Vv-hilo tlie softer por-

tions of these strata liave been canicd away, the harder

parts (their hardness perha]is inaeasiug by exposure) liave

remained behind as Grey \Vethers, and liave subsequently

suffered from the inevitable s[ilitting and crumbling action

of tho weather.

But it is not from any single example, however strik-

ing, that the real importance of rain as a geological agent

can Vie adequately realized. To form a true conception of

this momentous action, wo need to watch what takes place

over a wide region. The whole land-surface over v.hich

rain falls is exposed to waste. As Ilutton long ago insisted,

the superficial covering of decayed rock or soil is constantly,

though slowly, travelling outward and downward to the sea.

In this ceaseless transport rain acts as tho great carrying

agent. The particles of rock loosened by atmospheric waste,

by frost or the chemical disintegration of tho rain itself,

are v/ashed off" to form new soil. I?ut they as well as the

particles of tho soil are step by step moved downward
over the face of the land till tliey reach tho nearest brouk
or river, wJience their seaward progress may be rapid.

A heavy rain discolours the water-courses of a country,

because it loads them with tho tine debris which it re-

moves from the general surface of the land, tu this way
rain serves as the means whereby the work of tho otiier

disintegrating forces is made conducive to the general

degradation of the land. The decomposed crust produced
by weathering, which would otherwise accumulate over the

.solid rock and protect it from further decay, is removed by
rain so as to expose a fresh surface to further decomposition.

This decay is general and constant, but not nniform. In

some places, from the nature of the rock, from tho flatness

of the ground, or from other causes, rain works under great

diflieullies. There the rate of waste must consequently be
extremely slow. In other places, agaii' the rate may be
rapid enough to be readily appreciable from year to year.

A survey of this department of geological activity shows
how tho unequal wasting by rain has helped to produce the
details of the present relief of the land, those tracts where
the destruction has been greatest forming hollows and
valleys, others, where it has been less, rising into ridges

and hills.

Kain-action is not always merely destructive. Usually
it is accompanied by reproductive effects, and, as already
remarked, the mouldered rock which it washes off furnishes

materials for tho formation of soil. In favourable situations
it has gathered together accumulations of loam and earth
from neighbouring higher ground—the "brick-earth,"
"head," and "rain-wash" of thosonth of England—earthy

Scu Descriptive Caialorjuc nf Itoch Spccimcits in Jcrmi/n Sired
Atiiscum, 3<1 cil, ; PrcstwiL-li, Quart. Jo:irn. Ocol. Soc., x. p. 123;
WIiitaUiT, Geoloificai •'iitrvcj/ JJcMoir on parts of Middlesex, ic,
p. 71.

deposits, sometimes full of angular stones, derived from the

subaerial v.'astu of the rocks of the neighbourhood."

§ 2. Uiideryrouivl Water.

When rain falls upon the land its furtner progress

becomes twofold. The greater part of it sinks into tho

ground and apparently disajipears ; the rest flows off intu

runnels, brooks, and rivers, and in this way moves down-

ward to tho sea. It is most convenient to follow first tho

course of the subterranean water.

AVe have seen that all rocks are more or less porous.

They are moreover traversed by abundant joints and cracks.

Hence, from the bed of the ocean, from tho bottoms of

lakes and rivers, as well as from the surface of the land

on which rain falls, water is continually filtering downward
into the rocks beneath. To what dejith this descent of the

surface water may go is not known. It may reach as far as

the intensely heated inteiior of the jjlanet, fur, as the

researches of JI. Daubrie have shown, capillary water has

the ca[iacity of penetrating locks even iiguinst a high

countcr-prossure of vapour. Tho water at extreme depths

may be under such pressure as to retain its liquid condition

at a red or even at a white heat. Probably the depth to

which the water descends varies indefinitely according to

the varying nature of the rocky crust. Some shallow mines

are practically quite dry, while others of great depth require

large pumping engines to keep them from being flooded by

the water which [luurs into them from the snrruunding

nicks. As a rule, however, the upper layers of rock are

fuller of moisture than those deeper down.

The ^vater which in this way sinks into the earth is not

permanently removed from the surface, though there may
perhaps be a slight loss duo to absorption and chemical

alteration of the rocks. It accumulates underneath, until

by the pressure of the descending colunni it is forced to find

a passage tlirough joints or fissures upward to the surface.

T'he points at which it issues are termed fjii iiH/s. In most

districts tho rocks underneath are permeated with water

below a certain lindt which is termed the water-level. This

line is not a strictly horizontal one like that of the surface

of a lake. Moreover, it is liable to rise and fall accoi'ding

as the seasons are wet or dry. In some jJaces it lies quite

near, in others far below, the surface. A well is an arti-

ficial hole dng down below the water-level, into which
the water percolates. Hence, when the water-level happens
to be at a small depth the wells are shallow, when at a

great depth they require to be deep.

Since tlio rocks underneath tho surface vary greatly in

porosity, some contain far more water than others. It

often happens that, percolating along some porous bed, the

subterranean water finds its way downward until it passes

under some more impervious^ rock. Hindered in its pro-

gress, it acc\imulQtes in the porous bed, from which it may
be able to find its way up to the surface again only by a

tedious circuitous passage, If, however, a bore-hole be

sunk through the njipcr impervious bed down to the water-

charged stratum below, the water will eagerly avail itself

of this artificial channel of escape, and will rise in the hole,

or even rush up and gush out as si jet d'eati above ground.

Wells of this kind are now largely employed. They bear

the name of Artesian, from the old province of Artois in

France, where they have lonjj been in use.

That the water really circulates underground, and passes

- See Austen, Qtiarl. Joiini. Oeol. Soc., vi. 94 vii. 121 ; Foster

anrl Topley, Quart. Jonrn. Oeol. Sue., xxi. 446.

3 This term i^npo-vious must evidently be used in a relative and not

iu an absolute sense. A stiff clay is practically impervious to the

trickle of undergrouud water ; hence its employment as a material for

puddling (that is. making water-tight) canals ami reservoirs. But it

contains abundant interstiti.ol water, on which indeed its characteristic

plasticity depends.
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not merely between the pores of the rocks but in crevices

and tunnels which it has no doubt to a large extent opened

for itself along numerous natural joints and fissures, is

proved by the occasional rise of leaves, twigs, and even live

fish, in the shaft of an Artesian well. Such evidences are

particularly striking when found in districts without surface

waters, and even perhaps with little or no rain. They have

been met with, for instance, in sinking wells in some of the

sandy deserts on the southern borders of Algeria. In these

and similar eases it is clear that the water may, and some-

times does, travel for many leagues underground away from
the district where it fell as I'ain or snow, or where it leaked

from tlie bed of a river or lake.

The temperature of springs affords a convenient but not

always quite reliable indication of the relative depth from
which they have risen. Some springs are just one degree

or less above the temperature of ice. Others in volcanic

districts issue with the temperature of boiling water.

Between these two extremes every degree may be resistored.

Very cold springs may be regarded as probably deriving

their supply from cold or even snow-covered mountains.

Certain exceptional cases, however, occur where ice forms

in caverns (glaciercs) even in warm and comparatively low

districts. Water issuing from these ice caves is of course

cold.' On the other hand, springs whose temperature is

much higher than the mean temperature of the places at

which they emerge must have descended far enough to be
warmed by the internal heat of the earth. The hotte.st springs

are found in volcanic districts. But even at a great distance

from any active volcano, thermul sprbujs, as they are

called, appear with a temperature of 120° Fahr. (which is

that of the Bath springs) or even more. Tliese have pro-

bably risen from a great depth. If we could assume a pro-

gressive increase of 1° Fahr. of subterranean heat for every

CO feet of descent, the water at 120° issuing at a locality

whose ordinary temperature is 50°, should have been down
at least 4200 feet below the surface. But fiom what has

been stated in a previous section (p. 224) rcg.irding the

irregular stratification of temperature within the earth's

orust, such estimates of the probable depth of the sources

of springs are liable to various errors.

Apart from its vast importance in a social point of view,

the underground circulation of waftcr has a profound in-

terest for the geologist, from the light which it affords as to

the changes thit rocks undergo, and the manner in which
these changes are efi'ected. For, like all the other geologi-

cal agents, it does not move on its course without doing

work. We have now to inciuiro what is the nature of that

work. A convenient arrangement will be to group its study
under two heads—(1) chemical action, and (2) mechanical
action.

(1.) Every spring, even the most clear and sparkling,

contains mineral matter in chemical solution, obtained

from the rocks through wliich the water travels in its

journey from the surface into the interior, and back
to the surface again. The nature of the mineral ingredi-

ents depends partly upon the composition of the rocks

traversed, partly upon the gases, acids, oi- other rngents
which may have been present in the rain, or may have
been obtained by the water in its subterranean journey,

and partly upon the depth to which the water may have
reached and the temperature to which it may liavo been
raised.

We have already [ante,\>. 2G7) considered the substances
extracted by rain from the air and used by it in the disin-

tegration of rocks. The same reagents are of course carried

' Tlie most remavlcable oxaniple of n glaciuro yet oTjsorved is tliat of
Oobschau, in Hungary, of whicli an account, with a series of interest-

ing drawings, was published in 1874 by Dr J. A. Krenncr, keeper of
the sational museum in Buda-Pcsth.

underneath the ground, when the rain-water sinks out of

sight, and continue there the processes of decomposition

and alteration v^hich they are seen to e.flect at the surface.

But other sources are open to the subterranean water for

the augmentation of its chemical reagents. (1.) In- de-

scending through the sod the meteoric water encounters

abundant organic matter, which abstracts its oxygen and
replaces it by carbonic acid. This interchange probably

in many cases far more than compensates for the expendi-

ture of theso gases employed in subacrial disintegration.

In so far as the water carries down from the soil any
oxidizable organic substance, its action must be to reduce

the oxides it encounters among rocks. It is remarkable

that ordinary vegetable soil possesses the power of remov-

ing from the water which permeates it potash, silica,

phosphoric acid, ammonia, aiul organic matter, elements

which had been already in great measure abstracted from

it by living vegetation, and which are again taken up by

the same organic agents. (2.) Carbonic acid gas is some-

times largely evolved within the earth's crust, especially

in regions of extinct or dormant volcanoes. Subterranean

water coming in the way of this gas greedily dissolves it,

and thereby obtains an enormously increa.<ied power of

attacking oven the most obdurate rocks. (3.) Whenever
the water has its temperature considerably raised, its

solvent capacity, e'specially for silica, is largely augmented.

Hot springs often contain a large proportion of that sub-

stance in solution. (4.) The jiroduction of some of the

compounds which are due to decompositions efi'ected by
the water, and are carried along with it in solution, increases

its ability to accomplish further decompositions. Thus
the alkaline carbonates, which are among the earliest

products of the action of the water, enable it to dissolve

silica and decompose silicates.

The study of these alterations belongs to the subject of

Metamorphism, of which some account has already been

given (ante, p. 262). Let us look at the results achieved by
them, as shown in the composition of the water which issues

from different springs. Considered from this point of view,

springs may be treated as (1) common or ordinary springs,

that is, those which contain only such average proportions

«f mineral matter as occur iji ordinary potable water, and

(2) mineral springs, or those where the proportion of foreign

ingredients is large enough to give a marked character to

the water. These two groups, however, merge insensibly

into each other.

Common S/ninr/s.—The materials ordinarily present in

common spring water are, besides atmospheric air and its

gases, carbonate and sulphate of lime, common salt, with

chlorides of calcium and magnesium, and sometimes organic

matter. The amount of dissolved contents in ordinary

drinking water docs not exceed 5 or at most 1 gramme
per litre ; the best waters contain even less.

Mineral Sprinr/s.—These may be roughly but con-

veniently classified according to the prevailing mineral sub-

stance contained in them, which may range in amount

from I to 300 grammes per litre.

-

Culrarcoiis— containing so nmch Jiino that it is drpositoJ as a

wlii'to crust as tho water evajiovatos. Spring w.atcr wlien saturateil

witli carbonate of lime contains about 105 parts in 100,000. SiTin;;s

of lliis kiinl are common in limestone comitrii's. As tlic water flows

away from its point of exit, it throws down a deposit of calcareous

tufa or travertine, wbicli, as it encrusts moss, twigs, and other

objects, gives tliem the appearance of having been tnnn-d into stone,

whence the springs arc popularly termed *' petrifying." Enormous
accumulations of this kind have been formed in some parts of Italy,

where the rock so produced is extensively quarried is a building

material.

Fcrrmjinous or Cliahjlcatc—containing a large propoilicm of iron

in the total mincr,al ingredients. Such waters have an inky ta5te,

and often deposit along their coui-sc a yellow, brown, or red ochr'

' Paul, in Watt's Clicin. Did., v. 1016.
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Ji'irosil, consisting mainly of liydmted peroxidtj of iion. They may
bo fi-equcntiy observed iu those distncts where beds or veins of

ironstone occur, or where the rocks contain much iron in combina-

tion.

.Sz7i'(,roi«—depositing silii-a or flint. Although silica may be

dissolved and retained in solution even in cold water, it is in the

hot water issuing in volcanic coimtries that it occurs most abund-
antly, and wlicre tuie siliceous springs exist. The grysers of

Iceland, New Zealand, the Yellowstone region, and other districts

are illustrations. When the heated water of these thermal sprin;^

cools'and evaporates, the silica is deposited as siliceous sinter round
their basins, oi in picturesque mounds at the point of escape. One
of the sinter beds in the geyser region of Iceland is said to be two
leagues long, a quarter of a league wide, and a hundred feet thick.

As already stated {anie, p.263 ), the effect of pressure is to enable water

at great deptlis to retain a larger amount of mineral matter iu solu-

tion. Hence, when the water ascends, it deposits its mineral con-

tents, not only because it cools, but because tlie pressm'e is removed.
There must in miniy cases bo a copfous deposit along the walls of

the fissures up which the water flows on its w.ay to the surface.

Doubtless in this way many mineral veins have received their suc-

cessive coatings of quartz, jasper, gypsum, calcitc, and other

minerals.

Bniic—bringing to the surface a solution, more or less nearly
saturated, of chloride of sodium. Springs of tliis kind appear where
beds of solid rock-salt exist nnderucatli. The water in its passage
encounters the salt, dissolves it, and brings it to the surface. The
brine springs of Chesliireiu England, the Salzkammcrgut in Austlin,

Bex in Switzerland, &c., have long been well known. Some of

the English brines contain about one per cent, of salts, of which
the chloride of sodiunr may range from a half to three-fourths or

more. Other b.incs, howevci, yield a far larger amount; one at

Clemcnshall, Wilvteinbuig, gave upwards of 26 per cent, of salts,

of whicii almost the whole was chloride of sodium. The other sub-
stances contained in solution in the water of brine springs are

usually sucli as exist also in sea-water, sucli as sulphate and car-

bonato of lime, chlorides of magnesiuin and potassium, &c.
Medicinal—a vague term applied to mineral springs which

have or arc believed to have curative effects in different diseases.

Medical men recognize various qualities, distinguished by the par-

ticular suhstanco most couiipicuous in each—as Alkaline Waters,
containing lime or soda and carbonic acid, as those of Vichy or
Saratoga; Bitter JFatcrs, witli sulphate of magnesia and soda

—

Scdlitz, Kissingen ; Salt or Mxt-riatcd IFaters, witir common salt as
the leading mineral constituent—Wiesbadoa, Cheltenham ; Earthy
Waters, lime, either a sulphate or carbonate, being the most marked
in^reilient— Ijatb, Lucca; Snlphurov^ Waters, with snlpliur as
sulphuretted hydrogen and in sulphides—Aix-la-Chapelle, Harro-
gate.

Oil.—Mineral oil is carried up by some ordinary springs, and
flo.tts in dark drops on the surface of tlie water. But in some parts
of the world, as in a wide region in the Northern States of the
American Union and iir Canada, the oil ascends with little or no
water, and forms the oil-springs which iu recent years have become
80 remarkable and .abundant a source of illuminating oils, paraffin,

and otlier Iiydrocarbon compounds.

Results of Chemical Actioyi of Underground Water.—
Since every spring is busily engaged in bringing mineral

substances from below ground to the surface, there mu.st

evidently be a vast amount of subterranean waste, and many
tunnels, channels, and caverns must in consequence be
formed. To take one illustration : tlie warm springs of

Bath, with a mean temperature of 120' Fahr., are impreg-
nated with sulphates of lime and soda, and clilorides of

sodium and magnesium. Professor Ramsay lias estimated

tlieir annual discharge of mineral matter to be equal to a
square column 9 feet in diameter and 1-10 feet in height.

It is in calcareous regions tliat the extent of the subter-

ranean loss can be most strikingly seen. Sometimes a dis-

trict of limestone is drilled with vertical cavities (su'cdhiv-

holes or sinks) formed by the .solution of the rock by the

descent'ot carbonated rain-water. Surface-drainage is there

intercepted, and passes at once under ground, where, in

course of time, an elaborate system of channels may be dis-

solved out of the solid rock. Such has been the origin of

the Peak caverns of Derbyshire, the intricate grottoes of

Antiparos and Adelsberg, and tlie vast labyrinths of the

Mammoth Cave of Kentucky. In the course of time the

underground rivers open out new courses, and leave their

old ones dry. By the falling in of the roofs of caverns

near the surface, brooks and rivers are occaaionally en-

gulphed, which, after a long subterranean course, may issue
to the surface again in a totally different surface area of
drainage to that in which they took their rise, and some-
times, as in Florida, with volume enough to be navigable
almost up to their outflow. In such circumstances
lakes may be formed over the sites of the broken-iti

caverns; and ^-alleys may thus be deepened, or perhaps
even formed. Mud, sand, and gravel, with the remains of

plants and animals, are swept below ground, and sometimes
accumulate in deposits there. This has been the origin of

ossiferous caverns, and of the loam and' breccia so often

found in them.

These wonderful results of the subterranean circulation

of water appeal to the imagination, and are those usually
most dwelt upon as evincing the potency of this kind of

geological agency. And yet the thoughtful observer who
reflects upon this subject will perhaps be led to perceive

that even more important than these visible caverns and
grottoes are the silent unobtrusive changes so constantly

in progress iu the solid heart of rocks. As far down a.s

percolating water reaches there is not a particle of mineral
matter safe from its attacks. And a3 we have seen, it is

hardly possible to find any rock which does not bear

throughout its minute grains and pores evidence that water
has filtered tlirough it, removing some substances and put-

ting others in their place.

(2.) Results of Mechanical Action.—In its passage along
fissures and channels of the rocks, the underground water
not merely dissolves materials chemically and removes them
in soUition, it likewise loosens some of the finer particles

from the sides of these subterranean conduits and carries

them along in mechanical suspension. We may occasionally

observe, where a spring gushesforth at the surface, thatgrains

of sand are brought up in tlie clear sparkling water. This
removal of material sometimes produces remarkable surface

changes when it takes place along the side of a steep slope

or cliff, such as occur in river valleys, or by the sea-coast.

Let us suppose a thiu layer of some porous material, like

loose sand or ill-compacted sandstone to lie between two
more impervious rocks such as masses of clay or limestone,

and that tliis porous stratum sloping down from higher

ground comes out to the surface near the base of a line

of abrupt cliff. The water which finds its way down
into this layer will use it as its channel of escape, and
travelling along its course will issue in springs or in a

more general oozing forth along its outcrop at the foot of

the declivity. Under these circumstances the support

of the overlying mass of rock is apt to be loosened. The
water not only removes piece-meal the sandy layer on which
that overlying mass rests, but as it were lubricates the

rock underneath. Consequently at intervals portions oi the

upper rock may break off and slide down into the valley

or plain below. Such dislocations are known as landslips.

Many illustrative examples might be cited. Thus in the

year 1839 a ma.ssof chalk on the Dorsetshire coast slipped

over a bed of clay into the sea, leaving a rent three-quarters

of a mile long, 150 feet deep, and 2-10 feet wide. The
shifted mass, bearing with it houses, roads, and fields, was

cracked, broken, and tilted in various directions, and was thus

prepared for further attack and removal by the waves. On
many parts of the coasts of Britain there are landslips on a

large scale which doubtless took place many centuries ago,

or even in some cases beyond the times of human history.

The undercliff of the Isle of Wight, the clifls west of

Brandon Head, county Kerry, the basalt escarpinents of

Antrim, and the edges of the great volcanic plateaus of Mnll,

Skye, and Raasay furnish illustrations of such prehistoric

landslips. Of Continental examples, the well-known fall of

the Kossberg, behind the Kighi in Switzerland, is one of tho

most memorable. After a rainy summer in 1806 a large
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part of one side of the mountain, consisting of sloping beds

of liard red sandstone and conglomerate, restii>g upon soft

sandy layers, gave way. Thousands of tons of solid rock

suddenly swept across the valley of Goldau, burying four

villages, with about 500 of their inhabitants. In 1855 a

mass of debris, 3500 feet long, 1 000 feet wide, and 600 feet

high, slid into the valley of the Tiber, which, dammed back

by the obstruction, overflowed the village of San Stefano

to a depth of 50 feet, until drained off by a tijunek

• § 3. BrooJcs and liivers.

These will be considered under four aspects:—(1) their

sources of supply, (2) their discharge, (3) their flow, and
(4) their geological action;

L SouKCES OF Supply.—Rivers are the natural drains

of a land' surface. They carry out to sea the sui'plus water

after evaporation, and not water' only, but a vast and
almost incredible amount of material annually worn off

the laud. Their contents are derived partly from rain

(including mist and dew) and melted snow, partly from
springs. lu a vast river system like that of the Mississippi,

the area of drainage is so extensive as to embrace many
different climates and varieties of rainfall, so that on the

whole the amount of discharge, being in a great measure in-

dependent of local variations in tlie weather, remains tolerably

uniform. But in smaller rivers, such as those of Britain,

whose basins lie in a region having the same general

features of climate, the quantity of water is regulated

by the local rainfall. A wet season swells the streams, a
dry one diminishes them. Were river.s entirely dependent,

Iiovsever, upon direct supplies of rain, they would only flow

in rainy seasons, and disappear in dry weather. This does

not happen, because they derive a great deal of their water

not directly from rain, but indirectly through the inter-

mediate agency of springs. Hence they continue to flow

even in very dry weather, because, though the superficial

supplies have failed, the underground sources still continue

available. In a long drought, however, the latter begin to

f.ail, the surface springs ceasing first, and gradually drying

up in their order of depth, until at last only deep-seated

springs furnish a perhaps daily diminishing quantity of

water. It is a matter of great economic as well as

scientific interest to know how long any river would con-

tinue to yield a certain amount of water during a prolonged

drought. So far as we can tell, no rule could possibly be

laid dowu for a generally applicable calculation, every area

having its own peculiarities of undergi-ouud drainage. Mr
Joseph Lucas gives some particulars which show what may
happen in a chalk district. The river Wandle drains an

area of 51 square miles of the chalk downs in the south-

east of England. For eighteen months, from May 1S58 to'

October 1859, as tested by gauging, there was very little

absorption of rainfall over the drainage basin, .and yet the

minimum recorded flow of the 'Wandle was 10,000,000

gallons a-day, which, Mr Lucas says, represents not more
than '4090 inch of rain absorbed on the 51 square miles of

chalk. The rock is so saturated that it can continue to

supply a large yield of water for eighteen months after it

lias ceased to receive supplies from the surface, or at least

has received only very much diminished supplies.^

II. DiscnARGE.—As the natural drains of the land, rivers

carry the surplus moisture out to sea. What proportion of

the total rainfall is thus discharged by them is a ([uestion

nf great geological and industrial interest. From the very

moment that water takes visible form as mist, cloud, dew,

rain, snow, or hail, it is subject to evaporation. When it

reaches the ground, or flows ofi' into brooks, rivers, lakes, or

* Lucas, JlorUonial ]rc/ls, houilon, 1S74, pp. 40, 41. See .ilso

Brailliw.iite, " On llis Uise ami F.-vU of the "Wtviidle,'' J/j7iU6.s ^roc,

liut. C.E., .\l.

the sea, it undergoes continual diminution from this cause.

Hence in regions where rivers receive no tributaries, they
grow smaller in volume as they move onward, till they some-
times even disappear. Apart from temperature, the amount
of evaporation is very largely regulated by the nature of the
surface from which it takes place, one soil or rock differing

from another, and all of them probably from a surface of

water. There is no question in meteorology where full and
detailed observations are more wanting than in the deter-

mination of the relation of evaporation to rainfall and river

discharge.- During severe storms of rain, the water dis-

charged over the land of course to a very large extent finds

its way at once into brooks and rivers, where it causes

floods, and whence it reaches the sea. Jfr David Steven-

son remarks that, acccording to difi"erent observations, the

amount carried off in floods varies from 1 to 100 cubic feet

per minute per acre.' But though floods cannot be deemed
exceptional phenomena, forming as they do a part of the

regular system of water circulation over the land, they do

not represent the ordinary proportions between rainfall and
river discharge in such a climate as that of Britain, where

the rainfall is not crowded into one season, but is spread

more or less equally throughout the year. According to

Beardmore's table,'' the Thames at Staines has a mean
annual discharge of 32-40 cubic inches per minute per

square mile, equal to a depth of 7'31 inches of rainfall run

off, or less than a third of the total rainfall. The most
carefully collected data at present available are probably

those given by Humphreys and Abbot for the basin of the

Mississippi and its tributaries as shown in the subjoined

table :—
Ratio at Drninilgc

10 Rainfuli:

Oliio Uivcr 0-24

Missouri Itiver ,. 15
Uppi-r Mississippi jiiver. . 0"24

Small tvibutavii'S 0-90

Ark.insas ami "White Kiver 0"15

•Red River 0-20

Yazoo River 0-90

St Francis River
'. 090

Entire Mississippi, exclusive of Red River 0'25

Perhaps in Great Britain not more than a fourth part of

the total moisture deposited on the land from the atmo-

sphere is carried out to sea by streams.* But this is a point

on which, until far more facts have been gathered, no

definite statement can be accepted as at all trustworthy.

III. Flow.—Piivers, in obedience to the law of gravita-

tion, alwaj-3 move from a higher to a lower le%'el. Where

the channel of a river becomes vertical, or nearly so, a water-

^ In tlie present state of our information it seems :Umost useless to

state any of the results already obtained, so widely discrepant and irre-

concilable are they. In some cases the evaporation is given as usually

three times the rainfall ! and that the evaporation always exceeded the

raiiif.all was for many years the belief among the French hydraulic

engineers. (See Annalcs des Fonts ct ChaussicSt 1800, p. 383.)

Observations on a larger scale, and with greater precautions against

the undue heating of the evaporator, have since shown, as might have

been anticipated, that as a rule, save in exceptionally dry years, the eva-

poration .s lower than the rainfall. As the average of ten years from

lS60tol8S9 Mr Greaves found that at Lea Bridge the evaporation from

a surface of water was 20-946, while the rainfall was 25-534 (Symons's

Jlrilish Rain/alt for 1369, p. 162). But we need a vast accumulation

of observations, taken in many different situations and exposures, in

different rocks and soils, and at various heights above the sea. (For

a notice of a metJlod of trying the evaporation from soil, see British

Rainfall 1S7'2, p. 206.')
"

"

' Reclamation and Protection of Agricultural Land, Edin., 1374,

p. 15.
^ Hydrology, p. "201.

^ In mountainous tracts having a large rainfall and a short descent

to the sea, the proportion of water returned to the sea must be very

much greater than this. Mr Batemau's observations for seven years

in the Loch Katrine district gave a mean annual rainfall of 87J inched

at the head of the lake, w-ith an outflow equivalent to a depth of 8! '70

luchca of rain removed from the drainage basin of 71 J square inilc^
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fall is formed ; a steep rocky declivity in the channel gives

rise to rapids ; a flat plain allons the stream to linger with

a scarcely perceptible current ; while a lake renders the flow

nearly or altogether imperceptible. Thus the rate of flow

is regulated iu the main by the angle of inclination and
form of the channel, but partly also by the volume of water,

au increase of volumo in a narrow channel increasing the

rate of motion even without an increase of slope.

The course of a great river may be divided into three

parts ;— 1. The Mountain Trade,—where, amidst the clouds

imd snows it takes its rise as a mere brook, and, fed by
innumerable similar torrents, dashes rapidly down the

steep sides of the mountains, leaping from crag to crag in

endless cascades, growing every moment in volume, nntil

it enters lower ground. 2. Tlte Valley Trad;.—It now
flows through the lower hills or undulations which traverse

or flank a great mountain chain, and is found at one time

in a wide fertile valley, then in a dark gorge, now falling

headlong in a cataract, now expanding into a broad lake.

This is the part of its career where it assumes the most

varied aspects, receives the largest tfibutaries, and fulfils

most characteristically the various conditions which are

present to our minds in the idea of a river. 3. The Plain

Trade.—Having quitted the undulating region, it finally

emerges upon broad plains, probably wholly, or in great

part, made by itself. Here it winds sluggishly in wide

curves, perhaps divides so as to enclose tracts of flat meadow
or marsh, and finally, amid banks of mud and sand, passes

out into' the great ocean. In Europe the Rhine, Rhone, and

Danube, in Asia the Ganges and Indus, in America the

Mississippi and Amazon, in Africa the Nile, more or less

fully illustrate this typical course of a great river.

If we draw a longitudinal section of the course of any

such river from its source, or from the highest peaks around

that source to its mouth at the sea, we find that the line

forms a concave curve. Steep at first, where it slopes from

the mountain crests down into tjie valleys, the curve grows

less and less through the middle portion, until it finally can

hardly be distinguished from a horizontal line. Though
characteristic of great rivers, this feature is not confined to

their courses, but belongs to the architecture of the conti-

nents.

It is evident that a river must flow, on the whole, fastest

in the first portion of its course, and slowest in the last.

The common method of comparing the fall or slope of rivers

is to divide the dilTerence of height between their source

and the sea-level by their length, so as to give the declivity

per mile. This mode, however, often fails to bring out the

real resemblances and difTerences of rivers, even in regard

to their angle of slope. For example, two streams rising

at a height of 1000 feet, and flowing 100 miles, would each

have an average slope of 10 feet per mile
;
yet they might

be wholly nnlike each other, one making its descent almost

entirely in the first or mountain part of its course, and

lazily winding for most of its way through a vast low plain,

the othertoiling through the mountains, then keeping among
liills and table-lands, so m to form on the whole a tolerably

equable and rapid flow. The great rivers of the globe have

l)robably a less avertige slope than 2 feet per mile. The
Missouri has a descent of 28 inches per mile. The average

elope of the channel of the Thames is 21 inches per mile
;

of the Shannon about 1 1 inches per mile, but between

Killaloe and Limerick about 6A feet per mile ; of the Nile,

below Cairo, 3-25 to 5 '5 inches per mile ; of the Doubs and
Rhone, from Besan^on to the Mediterranean, 2't'18 inches

l)er mile ; of the Volga, from its source to the sea, a little

more than 3 inches per mile. Higher angles of descent are

those of torrents, as the Arve, with a slope of 1 in 016
at Chamounix, and the Durance, whose angle varies from

1 in i67 to 1 in 208. The slope of a navigable river

10—12

ought not, if po.ssible, to exceed 10 inches per mile, or 1

in 0336.1

Bnt not only does the rate of flow of a river vary at dif-

ferent parts of its course, it is not the same in every part

of the cro.'^s section of the river taken at any given point.

The sides and bottom, being retarded by friction against the

channel, move less rapidly than the centre. The central

piers of a bridge have thus a greater velocity of river current

to bear than those at the banks. It follows that whatever

tends to diminish the friction of the moving current will

increase its rate of flow. The same body of water, other

conditions being equal, will move faster through a narrow

gorge with steep smooth walls than over a broad rough

rocky bed. For the same reason, when two streams join,

their united current, ha\ing in many cases a channel not

much larger than that of one of the single streams, flows

faster, because the water encounters now the friction of only

one channel. The average rate of flow of rivers is much
less than might be supposed, even in what are termed swift

rivers. A moderate rate is about IJ mile in the hour;

even that of a torrent does not exceed 18 or 20 miles in

the hour.- Mr D. Stevenson states that the velocity of

such rivers as the Thames, the Tay, or the Clyde may be

fouud to vary from about one mile per hour as a minimum
to about throe miles per hour as a maximum velocity.'

It may be remarked, in concluding this part of the sub-

ject, that elevations and depressions of the land must have

a powerful influence upon the slope of rivers. The uprais-

ing of the axis of a country must increase the slope, and

consequently the rate of flow which, on the contrary, will

be diminished by a depression of the axis or by an elevation

of the maritime regions.

IV. Geological Action.—Like all the other forms of

moving water, the streams which traverse a country have

both a diemical and medtanical action. The latter receives

most attention, as it undoubtedly is the more important

;

but the former ought not to be omitted in any survey of the

general waste of the earth's surface.

i. Cheviical.—The water of rivers must possess the

powers of a chemical solvent like rain and springs, though

its actual work in this respect can be less easily measured,

seeing that river water is directly derived from rain and

sprmgs, and necessarily contains in solution mineral

substances supplied to it by them and not by its own oper-

ation. Nevertheless, it is sometimes easy to prove that

streams dissolve chemically the rocks of their channels.

Thus in limestone districts the base of the cliff's of river

ravines may be found eaten away into tunnels, arches,

and overhanging projections, presenting in their smooth

surfaces a great contrast to the angular jointed faces of the

same rock where exposed to the influence only of the weather

on the higher parts of the cliff.

The composition of the river waters of western Europe-

is well shown by numerous analyses. The substances held

in solution include variable proportions of the carbonates of

lime, magnesia, and soda; silica; peroxides of iron and

manganese ; alumina ; sulphates of lime, magnesia, potash,

and soda; chlorides of sodium, potassium, calcium, and mag-

nesium; silicate of potash; nitrates; and organic matter. The

minimum proportion of mineral matter among the analyses

collected by Bischof was 2-61 in 100,000 parts of water in

a mountain stream 3800 feet above the sea. On the other

hand as much as 54-5 parts in the 100,000 were obtamed m
the waters of the Eeuvronne, a tributary of the Loire above

Tours The average of the whole of these analyses is about

21 parts of mineral matter in 100,000 of water, whercoT

carbonate of Imie usually forms the half, its mean quantity

' D. Slevensor,, Canal and Hhrr Jift/incerivr/ p. 2'2I.

- Contje.in, Geologic, p. 2'25.

' JleduimtU'it of Lend, p. !"
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being n '34. Bischof calcnlnted that^assuming the mean
qaanHty of carbonate of lime in the Rhine to be 9--tG in

100,&00 of water, which is tlio proportion ascertained at

Bonn, enough carbonate of lime is carried into the sea by

this liver for the annual formation of three hundred and

thirty-two thousand millions of oyster shells of the usunl

size. The miner.il next in abundance is sulphate of lime,

v:hich in some rivers constitutes nearly half of the dissolved

mineral matter. Silica amounting to 4'88 parts in 100,000

of water has been found in the Rhine, near Strnsburg.

The largest amount of alumina was 0'71 in the Loire, near

Orleans. The proportion of mineral matter in the Thames,

near London, amounts to about 33 in 100,000 parts of

water, 15 of which (nearly half of the whole) consist of car-

bonate of lime.

It requires some reflection properly to appreciate the

amount of solid mineral matter which is every year carried

in solution from the rocks of the land and diffused by rivers

into the sea. According to recent calculntions by Mr
T. Mellard Reade, C.E., a total of 8,370,G30 tons of

solids in solution is every year removed by running

water from the rocks of England and Wales, which is

equivalent to a general lowering of the surface of the

country from that cause alone at the rate of -0077 of a foot

in a century or one foot in 12,978 years. The same writer

computes tlie annual discharge of solids in solution by the

Rhine to be equal to 92'3 tons per square mile, that of the

Rhone at Avignon 232 tons per square mile, and that of

the Danube at 72'7 tons per square mile ; and he supposes

that on an average over the whole world there may be every

year dissolved by rain about 100 tons rocky matter per

English square mile of surface.'

ii. Mechanical.—The mechanical vrork of rivers is three-

fold:—(1) to transport mud, sand, gravel, or blocks of stone

fsom higliev to lower levels
; (2) to use these loose mate-

rials in eroding their channels ; and (3) to deposit these

materials where possible, and thus to make new geological

formations.

1. Transporting Power.—It is one of the distinctions of

river water, as compared with that of springs, that, as a

rule, it is less transparent, that is, it contains more or less

mineral matter in suspension. The same stream differs much
at succcsi-ive intervals in the amount of material thus trans-

ported. In dry weather when the water is low it may be

tolerably clear; but a sudden heavy shower or a season of

wet weather will render it turbid. The mud thus so fre-

quently noticeable in rivers is partly derived from the sur-

face of the ground on either side, whence it is washed into

the main streams by rain, anJ brooks, but partly also by

the abrasion of the water-channels througli the operations of

the streams themselves. In the mountain tributaries of a

river we fmd the channels choked with large fragments'

of rock disengaged from the cliiTs and crags on either

side. Traced downwards the blocks are seen to become

gradually smaller and raoro roundedi They are ground

A^aiust each other and upon the rocky sides and bottom of

the channel, getting more and more reduced as they descend,

and at the same time abrading the rocks over or against

which they are driven. Hence a great deal of debris is pro-

duced, aud is swept along by the onward and downward

movement of the brooks aud rivers. The finer portions,

such as mud and fine sand, are carried in suspension, and

impart the characteristic turbidity to rivers ; the coarser

eand and gravel are driven along the river bottom.

The transporting capacity of a stream depends (a) on

tho valuiue and velocity of the current, and (6) on the size,

Bhai>e, aud specific gravity of the sediment, (a) According

»i» tho calculations of Hopkins, the capacity of transport

' A<ltli\.-s to Lii\'rMol UtologiaU SMielj/, 1877.

increases as the sixth power of the velocity of the current;
tlms the motive power of the current is increased 04 times
by the doubling of the velocity, 729 times by trebling,

and 409G times by qnadrupling it. It has been found by
experiment that "ordinary sandy soil is moved by a cur-

rent having a velocity of about half a mile an hour, and
that a current of about one mile per hour will move fine

gravel, while heavy gravel resists a current uf upwards of

two miles i^er hour." Jlr David Stevenson^ gives the
subjoined table of tho power of transport of different

velocities of river currents.

In. pfr Mile per
SccoiiJ. Jloiir.

3 = 0'170 will inst begin to work oil fine rJ:iy.

6 = O-S-IO will lift fine sand.

3 ™ 0"4545 will lift sand as coar.se as lln-secil.

12 — 0'6819 will sweep along fine gravel.

2-t = 1*3038 will roll along rounJcd pebbles 1 inch in diameter.

36 = 2*045 will sweep along aliDDcry angular stones of tlie size

of au egg.

We must never lose sight, however, of f-je fact that it in

not the surface velocity, nor even tho mean velocity, of a

river which can be taken as the measure of its power of

transport, but the bottom velocity—that is, the rate at

which the stream overcomes the friction of its channel.

(h) The average specific gravity of the stones in a river

ranges between two and three times that of pure fresli

water ; hence these stones lose from a half to a third of

their weight in air when borne along by the river. Huge
blocks which could not be moved by the same amount of

energy applied to them on dry ground are swept along

with ease when they have found their way into a strong

river current. The shape of the fragments greatly affects

their portability, when they are too large and heavy to be

carried in mechanical suspension. Rounded stones are of

course most easily moved ; flat and angular ones are moved
with comparative difficulty.

Besides their ordinary powers of transport, rivers gain

at times considerable additional force from several causes.

Those liable to sudden and heavy falls of rain acquire

by flooding an enormous iucrease of transporting and

excavating power. Store work may thus be done by a

stream in a day than could be accomplished by it during

years of its ordinary condition.'* Another source of

increase to the action of rivers is provided when, from

landslips, formed by earthquakes, by the undermining

influence of springs, or otherwise, a stream is temporarily

dammed back, and the barrier subsequently gives way.

The bursting out of the arrested waters produces great de-

struction in the valley. Blocks as big as houses may be

set in motion, aud carried down for considerable distances.

Again, the transporting power of rivers is greatly augmented

in countries where they freeze in winter. As the ice

gathers along the banks it encloses gravel, sand, and even

large blocks of rock, which, when thaw comes, are li-fted

up by the ice and carried down the stream. Ground-ice

Kkewise appears in cold latitudes on the bottoms of tho

rivers, whence, rising in cakes to tho surface, it carries with

it eand, mud, or stones lying on the bottom, which are then

swept seaward. When rivers such as those of northern

Russia and Siberia, flowing from south to north, have the

ice thawed in their higher comses before it breaks up

farther down, much disaster is sometimes caused by the

piling up of the ice, and then by the bursting of tho

impeded river 'through the temporary ice-barrier. In

another way ice sometimes vastly increases the destructive

- C/nial and Jtivcr Engineering^ p. 315.
' Tlie extent to wliicU lieavy raiiis ean alter the usual cliaractere of

rivers is forcibly excniplified in the graphic account of The Moray*
shire Flooiis, by the lato Sir T. DieU Lauder. In the year 1829 tho

rivers of that region rose 10, IS, and in ono caso even 50 feet above

their common summer level, uvoducing alniost incredible h,aTQG^
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||)owor3 of small scriaois wlierc avalanches or an aJvauciiig

{jlacier rj:oss s Ynllnv aiid pond back its drainage. The

valley. o"i tue 'i/rausc,- in Switzerland, has several times

suffered from this cause. •• In 1S18 the glacier barrier .ex-?*

tended across the valley for more than half a -mile, with a

breadth of 500 and a height of 400 feet. The waters

above the Ice-dam accumulated into a lake containing

800,000,000 cubic feet.
_
By a tunnel driven through the

ice, the r^•ater was drawn off without desolating the plains

below.

That rivers differ vastly from'each other in the amount of

mateiial they transport is made evident by the greaf diver-

sities in their relative muddiness. It should be borne in

mind that the actual amount of sediment bonie downwards
by a river is not necessarily determined by the carrying

power of the current. The sw^iftest streams are not always

the muddiest. The proportion of sediment is partly

dependent upon the hardness or softness of the rocks of

the channel, the number of tributaries, the nature and slope

of the ground forming the drainage basin, the amount and

distribution of the rainfall, the size of the glaciers (where

such e.xist) at the sources of the river, &c. A. rainfall spread

with some uniformity throughout the year may not sensibly

darken the rivers with mud, but the same amount of fall

crowded into a few weeks or months may be the means of

sweeping a vast amount of earth into tho rivers, and send-

ing them down in a greatly discoloured state to the sea.

Thn3 the rivers of India during tho rainy season become
rolling currents .of mud.

In his journeys through equatorial Africa Livingstone

came upon rivers which appear usually to consist more of

sand than of water. He describes the Zingesi as " a sand

rivulet in flood, GO or 70 yards wide, and waist-deep. Like

all these sand-rivers it is for the most part dry ; but, by
digging down a few feet, water is to be found, which is per-

colating along the bed on a stratum of clay. In trying to

ford it," he remarks, " I felt thousands of particles of coarse

sand striking my legs, which gave me the idea that tho

amount of matter removed by every freshet must be very

great. . . . These sand rivers remove vast masses of disin-

tegrated rock before it is fine enough to form soil. In most

rivers where much wearing is going on, a person diving to

the bottom may hear literally thousands of stones knocking

against each other. This attrition, being carried on for

hundreds of miles in different rivers, must have an effect

greater than if all the pestles and mortars and mills of the

world were grinding and wearing away the rocks."

The amount of mineral matter transported by rivers can

be estimated by examining their waters at different periods

and places, and determining their solid contents. ' A Com-
plete analysis should take into account what is chemically

dissolved, what is mechanically suspended, and what is

driven or pushed along the bottom. We have already dealt

with the chemically dissolved ingredients. In determin-

ations of the mechanically mixed constituents of river

water, it is most advantageous to obtain the proportion first

by weight, and then from its average specific gravity to

estimate its bulk as an ingredient in the water. The
Gauges, according to Everest, contains during the four

months Of flood earthy matter in the proportion of

-f^ by weight or -jL \,j volume,—the mean average

for the year being -^ij by weight or y^^v ^7 volume.-

According to Mr Login, the waters of the Irrawaddy con-

tain itVc '^y weight of sediment during floods, and VrsT
during a low state of the river. The most elaborate measure-

ments and calculations yet made regarding this aspect

of the operations of a river are those by Messrs Humphreys
and Abbot on the Mississippi, who found, as the mean of

m^ny observations carried on 'continuously at different

parts of the river for months together, that the averse
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proportion of sediment contained in the water of the

Jlissiisippi is ^Vtt ''y weight, or jj^ir ^7 volume. But
besides the matter held in suspension, they observed
that a large amount of coarse detritus is constantly being
pu-shed along tho bottom of the river. They estimated that

this moving stratum carries every year into the Gidf of

Mexico about 750 million cubic feet of sand, earth, and
gravel. ;,' Their observations led them to conclude that tho

annual discharge of water by the Jlississippi is

19,500,000 million cubic feet, and consequently that the

weight of mud annually carried into the sea by this river

must reach the sum of 813,500 million lb: 4, Taking the

total annual contributions of earthy matter, whether in'

suspension or moving along the bottom, they found them'
to equal a prism 208 feet in height, with a base of one
square mile.

2. Excavating Power.—In transporting its^freight of

sediment a river perfomis a vast amount of abrasion. - In
the fir.st place it rubs the loose atones agaiifst each other,

breaks them into smaller pieces, rounds off their edges,

reduces them to rounded pebbles and finally to sand or

mud. In the next place by driving these loose materials

over the rocks it wears down the sides and bottom of its

channel which is thereby widened and deepened.

The familiar effect of running water upon fragments of

rock, in reducing them to smoothed rounded pebbles, is

expressed by the common phrase " water-worn." Every
stream which descends from high rocky ground may be

compared to a gi'iuding mill; large boulders and angidar

blocks of rocks, disengaged by frosts, springs, and general

atmospheric w-aste, fall into the upper end, and only fine

sand and silt are discharged into the sea. M, Daubr^e has

instituted some ingenious experiments for ascertaining the

circumstances under which angular fragments are converted

into rounded pebliles with the production of sand and mud.
Using fragments of granite and quartz, he caused them to

slide over each other in a hoUow cylinder partially filled with

water, and rotating on its a.xis with a mean velocity of 0'80

to 1 metre in a second. He found that after the first 25
kilometres (about 15i English miles) the angular fragmenis

of granite had lost ^iy "f their weight, while in tho same
distance fragments already well-rounded had not lost more
than -[-i J to jlj-. The fragments rounded by this journey

of 25 kilometres in a cylinder could not be distinguished

either in form or in geueral aspect from the natural detritus

of a river bed. ' A second product of these experiments was

an extremely fine impalpable mud, which remained sus-

pejided in the water several days after the cessation of the

movement.'*? During the production of this fine - sediment

the water acted chemically upon the granite fragments, for

after a day or two it was found, even though cold, to have

dissolved a very sensible proportion of silicate of potash.

After a journey of IGO kilometres, 3 kilogrammes (about

Gh tt) avoirdujxiis) had yielded 3-3 grammes (about 50

grains) of soluble salts consisting chiefly of silicate of

potash. A third product was an extremely fine angular

sand consisting almost wholly of quartz, with scarcely any

felspar, ahnostthe whole of the latter mineral having passed

into the state of clay. The sand grains, as they are con-

tinually pushed onwara Over each other upon the bottom of

a river, become rounded as the larger pebbles do. v^ But, as

11. TaubrfSe points out, a limit is placed to this attrition by
' iSesize and specific gravity of the grains. So long as they

are carried in suspension they wOl not abrade each other,

but remain angidar ; for he found that the milky tint of tho

Ehin>3 at Strasburg in the months of July and August was

due not to mud but to a fine angular sand (with grams about

^ millimetre in diameter) which constitutes -nnnn! "ft'j'^

total weight of water. Yet this sandhad travelled in arapidly

flowiu" tumultuous river from the Swiss mountains, dad hail
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Been tossed over waterfulU untl rapids in its jouriipj'. He
ascertained also that sand with a mean diameter of grain of

^\ mm. will float in feebly agitated water ; so that all sand

of finer grain must remain angular. The same observer has

noticed that sand composed of grains with a mean diameter

of J mm., and carried along by water moving at a rate

of 1 metre per second, gets rounded, and loses about ^^^^^
of its weight in every kilometre travelled.

The effects of abrasion upon the loose materials on a

river bed are only a portion of the erosive work performed

by the stream. Where the bottom is covered with a layer

'of debris only the upper portion of which is pushed onward

by the current, the solid rock of the river channel is there

Iprotected from waste. But this protection is only local, and

'is apt to be swept away from time to time by violent floods.

In those parts of a river channeTV'here the current is strong

enough to keep gravel and boulders moving along, these

loose materials rub down the rocky bottom over which they

are driven. As the shape and declivity of the channel

vary constantly from point to point, with at the same time

frequent changes in the nature of its rocks, this erosive action

is liable to continual modifications. While there is a gene-

ral abrasion of the whole bottom over w'hich loose detritus

is rolled, the erosion goes on most briskly in the numerous
hollows and grooves along which chiefly these loose materials

travel. Wherever an eddy occurs in which gravel is kept

in gyration, erosion is much increased. The stones in their

movement excavate a hole in the channel, while, as they

themselves are reduced to sand and mud, or are swept out

by the force of the current, their places are taken by fresh

stones brought down by the stream. Such pot-holes, as they

are termed, vary in size from mere cup like depressions to

huge cauldrons or pools. As they often coalesce by the

giving way of the intervening walls between two or more of

them they materially increase the deepening of the river bed.

The shape of a river channel at any given point in its

course depends mainly upon the nature and structure of

the material out of which it has been eroded. One of the

most characteristic features of streams, whether large or

small, is the tendency to wind in serpentine curves when
the angle of declivity is low and the general surface of the

country tolerably level This peculiarity may be observed

in every stream which traverses a flat alluvial plain. Some
slight weakness in one of its banks enables the current to

cut away a portion of the bank at that point. By degrees

a concavity is formed, whence the water is deflected to the

opposite side, there to break with "increased force against

the bank. Gradually a similar concavity is cut out on

that side, and so, bending alternately from one side to the

other, the stream is led to describe a nio.st sinuous course

across the plain. By this process, however, while thfe

course is greatly lengthened, the velocity of the current pro-

portionately diminishes, until it may, before quitting the

plain, become a lazy, creeping stream, which in England
\i bordered perhaps with sedges and willows. Such
meandering courses are most frequent in soft alluvial plains,

but they may also be found in solid rock if the original

form of the surface was tolerably flat. The windings of the

gorges of the Moselle and Rhine through the table-land

between Treves, Mainz, and the Siebengebirge form a

notable illustration.

Abrnpt changes in flje gnological structure or lithological

character of the rocks of a river-channel may give rise to

waterfalls. In many cases waterfalls have originated in

linos of cscarfiment over which the water at first found
its way, or in the same geological arrangement of liard

and soft rocks by which the escarpments tliem.'sulves have

boon produced. In the case of the falls of Niagar.a, for

example, the stream may have fallen over the QueenstrKvn

cliff when the river first sought its way to the sea. But

much more probably the escarpment and waterfall began to

arise simultaneously and from the same geological structure.

As the escarpment grew in height, it receded from its start-

ing point. The river-ravine Ukewise crept backward, but at

a- more rapid rate, and the result has been that at present

the cliff worn down by atmospheric causes stands at

Queenstown, while the ravine extends 7 miles further

inland, with a width of from 200 to 400 yards, and a depth

of from 200 to 300 feet. In this as in other cases the

waterfall has cut its way backward up the course of its

stream, and will continne to do so as long as the structure

of the gorge continues as it is now—a thick bed or beds of

limestone resting horizontally upon soft shales. The softer

strata at the base are undermined, and slice after slice is cut

off from the cliff over which the cataract pours. It has been

estimated that at their present rate of recession the Niagara

Falls must have taken about 35,000 years to cut their way
backward and excavate the gorge between their present

position and Queenstown. In other cases waterfalls have

been produced by the existence of a harder and more resist-

ing band or barrier of rock crossing the course of the stream,

as, for instance, where the rocks have been cut by an intru-

sive dyke or mass of basalt. In these and all other cases the

removal of the harder mass destroys the waterfall, which, after

passing into a series of rapids, is finally lost in the general

abrasion of the river-channel. The most marvellous river

gorges in the world are those of the Colorado region in

North America. The rivers there flow in ravines thousands

of feet deep and hundreds of miles long, through vast table-

lands of nearly horizontal strata. The Grand Canon (ravine)

of the Colorado river is 300 miles long, and in some places

hiore than 6000 feet in perpendicular depth. The country

is hardly to be crossed except by birds, so profoundly has

it been trenched by these numerous gorges. Yet the whole

of this excavation lias been effected by the erosive action of

the streams themselves.

In the excavation of a ravine, whether by the recession

of a waterfall or of a series of rapids, the action of the river

is more rapid than that of the atmospheric agents. The
siSes of the ravine consequently retain their vertical char-

acter. But where, from the nature of the ground, the

denuding action of rain, frost, and general weathering is

more rapid than that of the river, a wider and opener

valley is hollowed out, through which the river flows, and

from which it carries away the materials discharged into

it from the surrounding slopes by the rain and brooks.

3. Reproductive Power.—Every body of water which

when in motion carries along sediment drops it when at

rest. The moment a current has its rapidity checked it is

deprived of some of its carrying jwwer, and begins to lose

liold upon its sediment, which tends more and more to sink

and halt on the bottom the slower the motion of the water.

In the course of every brook and river there are frequent

checks to the current. If these are examined, they will

usually be found to be each marked by a more or less con-

spicuous deposit of sediment. We may notice seven dif-

ferent situations in which stream denosits or alluvium may
bo accumulated.

(a.) At the foot of Mountain Slopes.—When a runnel or

torrent descends a steep declivity it tears down the soil and
rocks, cutting a deep gash out of the side of the mountain.
On reaching the level ground at the base of the slope the

water, abruptly checked in its velocity, at once drops its

coarser sediment, which gathers in a fan-shaped pile or cone,

with the ajiex pointing up the water course. Huge accurau-

liitions of boulders and shingle may thus be seen at the foot

of such torrents,—the water flowing through them often in

several channels which re-unite in the plain beyond.
{Ii;) In River-heds.—This is characteristically shown in

many of tlie rivers of Britain, by the accumulation of a bed



B.] G E O L O a Y 277

of aand or sliinyle at tlie concave side of each sliarp bend

of the river course. While the main current is making a

great sweep round the opposite bank, the water lingers

along the inner side of the curve aiul dro[>5 there its freight

of loose detritus, whicli, when laid bare in dry weather,

forms the familiar sand-bank or shingle beach. Again,

when a river, well supplied with sediment, leaves rough

ground where its course has been rapid, and enters a region

of level plain, it begins to drop its burden on its bed, which is

thereby heightened, till sometimes, as in parts of the courses

of the I'o, Adige, and Brenta across the plains of Lombardy,

il is higher than the surrounding level region. This could not

liappen were it not tliat in floods a river deposits sediment

along its banks, which are thus also heightened so as to

retain tlie river in its ordinary state. But in such cases,

if man lives aloiig the margin of the river, he needs all his

skill and labour to keep the banks secure. And even with

his utmost efforts the river will now and then break

tlirough, sweeping down the barrier which it has itself

made, as well as any additional embankments constructed

by him, and carrying its flood far and wide over the plain.

Ijeft to itself, the river would incessantly shift its course,

until in turn every part of the plain had been again and
again traversed. It is indeed in this way that a great

alluvial plain is gradually levelled and heightened.'

(c. ) Oil Jliver-biinh ami Flood-plains.—This deposit is

partly implied in the action described in the foregoing

paragraph. It is laid down on tire level tracts or flood-

plain over which a river spreads in flood, and consists

usually of fine silt, mud, earth, or sand, though close to the

river it may be partly made uji of much coarser materials.

When a flooded river overflows, tlie portions of water which
spread out on the plains, by losing velocity and consequently

power of transport, are compelled to let fall some or all of

their mud and sand. If the plains happen to be covered

with woods, bushes, scrub, or even tall grass, the vegetation

acts the part of a sieve, and filters the muddy water, which

may rejoin the main stream comparatively clear. Every
flood increases the height of the plain, tfntil, partly from
this cause and partly, in the case of a rajiid stream, from
the erosion of its bed, the river can no longer overspread

it. If As the channel ii more and more deepened, the

river continues, as before, to be liable from inequalities

in the material of its banks, sometimes of the most
trifling kind, to be turned from side to side in wide
curves and loops, and cuts into its old alluvium, mak-
ing eventually a newer plain at a lower level. Continued
erosion carries the channel to a still lower level, whore the

stream can attack the later alluvial deposit, and form a still

lower and newer one. The river comes by this means to

be fringed with a series of terraces, each of which repre-

sents a former flood-level of the stream. In Britain it is

common to find three such terraces, but sometimes as many
as six or seven or even more may occur. In North America
the river terraces exist on so grand a scale that the geo-

logists of that country have named one of the later periods

of geological history, during which those deposits were
formed, the Terrace Epoch. In the attempt to reconstruct

jthe history of the old river-terraces of a country, we have
to consider whether they have been entirely cut out of older
alluvium (in which case, of course, the valleys must have
been as deep as now before the formation of the terraces);

^whether they afford any indications of having been formed
during a period of greater rainfall, when the rivers were
larger than at present ; whether they point to any upheaval
of the interior of the country which would accelerate the
erosive action of the streams, or to any depression of the

' It is in t!ie north of Italy th.-it the struggle between man and
nature in this department has been most persistently wa^ed. See on
this subject Lombardiui in Ann. des Fonts et Chausse^, 1847.

interior or ri^se of the Seaward tracts, which would diminish'

that action and increase the deposition of alluvium. Pro-
fessor Dana has connected those of America with the ele-

vation of the axis of that continent.

((/.) In Loin's.—When a river enters a lake its current

is at once checked, and its sediment begins to gather over

the lake bi.'ttom. If the lake be long enough in proportion

to the volume of the river, the whole of the detritus may
be deposited, so that, at its outflow, the river becomes as

clear as when its infant waters began their course from the

springs, snows, and mists of the far mountains. Thus the

Rhone enters the Lake of Geneva turbid and impetuous,

but it escapes at Geneva as blue translucent water. Its

sediment is laid down on the floor of the lake, and chiefly

at the upper end. Hence, lakes act as filters or sieves to

intercept the sediment which is travelling in the rivers from
the high grounds to the sea. If we look down from a height

even upon a small lake among mountains, we observe that

at the mouth of each torrent or brook which enters it there

lies a little tongue of flat land (a true delta), through which
tlie streamlet winds in one or more branches before ming-'

ling its waters with those of the lake. Each of these

tongues consists of alluvium, laid down in obedience to the

same law which governs the lormation of river alluvium

elsewhere, and continually creeping further out from the

land as the deposit of sediment advances. Two streams

entering a lake from opposite sides may join their alluvia

so as to divide the lake into two, like the once united lakes

of Thun and Brienz at Interlaken. Or the lake may be

finally filled up altogether, as has happened in innumerable'

cases in all mountainous countries ; the hilly tracts of

Britain, for example, furnish abundant illustrations of every^

stage in this process. Where a large river with abundant
sediment enters an important lake (as the Rhone nt the

head of the Lake of Geneva), the accumulation of its

alluvium or delta may quite rival that of a great river in

the sea, as described in paragraph (/.) below.

(e.) Bars and Lagoon-Barriers.—-If we take a broad view

of the degradation of the land, we must admit that the

deposit of any sediment on the land is only temporary

;

the inevitable destination of all this material is the

ocean. Most rivers which enter the sea have their mouths
crossed by a bar of gravel, sand, or mud. The fornmtionj

of this barrier results from the conflict between the river;

and the ocean. Although the muddy fresh water floats on
the heavier salt water, its current is lessened, and it can'

no longer push along the mass of detritus on its bed. It

has been ascertained, moreover, that, though fresh water

can retain for a long while fine mud in suspension, this

sediment is rapidly thrown down when the fresh is mixed
with saline water. Hence, apart from the necessary

loss of transporting power by the checking of the river

current at the mouth, the mere mingling of a river with the

sea must of itself be a cause of the deposit of sediment.

But a large body of fresh water may float for a long dis-

tance before it is thoroughly mingled with the heavier

water of the ocean. Ultimately, however, the fine detritus

dropped by a river, together with the coarser materials

on the bottom, are arrested by the sea. Moreover, in

many cases the sea itself piles up great part of. the sand

and
_
gravel of the bar. Heavy river-fl^oods^push the

bar farther to sea, or even temporarily destroy it ; storms

from the sea, on the other hand, drive the bar farther

up the stream. Another remarkable illustration of^ the

contest between the alluvium-carrying streams '.and the

land-eroding ocean is shown by the vast line.'- ^of bar or

bank which, both in the Old World and 'the New;
stretch along the coast. The streams do not flow straight

into the sea, but run sometimes for many miles- parallel

Ja the coast, accumulating behind the barriers into broad



278 GEOLOGY [;n. DVNAMICAIt

and long lagoons, but eventually breaking through tlie

barriers of alluvium and entering the sea. The lagoons

of the Italian coast and of the Baltic near Dantzic are

familiar examples. A conspicuous series of these alluvial

bars fronts the American mainland for many hundred

miles round the Gulf of Mexico and the shores of Florida,

Georgia, and North Carolina. A. space of several hundred

miles on the east coast of India is similarly bordered. JI.

E. de Beaumont, indeed, has estimated that about a third

of the whole of the coast-lines of the continents is fringed

with such alluvial bars.

# (/.) Deltas in the Sea.—The tendency of sediment to

accumulate in a tongue of flat land when a river loses itself

in a lake is exhibited on a far vaster scale where the great

rivers of the continents enter the sea. It was to one of

these maritime accumulations, that of the Nile, that the

Greeks gave the name Delta, from its resemblance to their

letter A, with the apex pointing up the river, and the base

fronting the sea. This shape being the common one in all

such alluvial deposits at river mouths, the term delta has

come to be always applied to them. A delta therefore

consists of successive layers of detritus, brought down from

the land and spread out in the sea at the mouth of a river

until they reach tlie surface, and then, partly by growth of

vegetation and partly by flooding of the river, forma plain,

of which the inner and higher portion comes eventually to

be above the reach of the floods. Large quantities of drift-

wood are often carried down, and bodies of animals are

swept oS' to be buried in the delta, or even to be floated

out to sea. Hence, in deposits formed at the mouths
of rivers, we may always expect to find terrestrial organic

remains.

When a river enters upon the delta-portion of its course

it assumes a new .character. In the previous parts of its

journey it is always being augmented by tributaries ; but

now it begins to split up into branches, which wind to and
fro through the flat alluvial laud, often coalescing and thus

encbsing insular spaces of all dimensions. The feeble

current, no longer able to bear along all its weight of sedi-

ment, allo%vs much of it to sink to the bottom and to

gather over the tracts which are from time to time sub-

merged. Hence many of the channels get choked up, while

others are opened out in the plain, to be in turn abandoned,

and thus the river restlessly shifts its channels. The sea-

ward ends of at least the main channels grow outwards by
the constant accumulation of detritus pushed into the sea,

unless this growtli chances to be checked by any marine
current sweeping past the delta.

The European rivers furnish many excellent illustra-

tions of delta-growth. Thus the Rhine, Meuse, Sanibre,

Scheldt, and other rivers have formed the wide mari-

time plain of Holland and the Netherlands. The Rhone
has deposited an importxnt delta in the Mediterranean

Sex The upper reaches of the Adriatic Sea are being

rapidly shallowed and filled up by the Po, Adige, and
other streams. Thus Ravenna, originally built in a

lagoon like Venice, is now i miles from the sea. The
port of Adria, so well known in ancient times as to have

given its name to the Adriatic, is now 14 miles inland,

while in other parts of that coast-liue the breadth of

and gained within the last 1800 years has been as

much as 20 miles. On the opposite side, also, of the

Italian peninsula, great additions have been made to the

past^line within the historical period. It is computed that

theTuBcan rivers lay down as much as 12 million cubic

yards of sediment every year within the marshes of the

Maremma. The "yellow" Tiber, as it was aptly termed

by the Romans, owes its colour to the abundance of the

sediment which \i, carries to sea. It has long been adding

to the coast-Iioe !tt Its mouth at the rate of from 12 to 13

feet per annum. Hence the ancientiarbour of Ostia is now
more than 3 miles inland. Its ruinS are at present (1879)

being excavated, but every flood of the river leaves a thick

deposit of mud on the streets and on the floors of the un-

covered houses. Whence it would seem that the Tiber has

not only advanced its coast-line, but has raised ita bed on

the plains by the deposit of alluvium, so that it now over-

flows places which, 2000 years ago, could not have been

so frequently under water.' In the Black Sea a great

delta is rapidly growing at the mouths of the Danube. At
the Kilia outlets the water is shallowing so fast that

the lines of soundings of 6 feet and 30 feet are advancin.;

into the sea at the r*e of between 300 and 400 feet per

annum.

-

The typical delta of the Nile has a seaward border 180

miles in length, the distance from which to the apex of the

plain where the river bifurcates is 90 miles. That of the

Mississippi contains an area of 40,000 square miles. The
united delta of the Ganges and Brahmaputra covers a

space of between 50,000 and 60,000 square miles, and has

been bored through to a depth of 481 feet.

{fj.) Sea-borne Sediment.—Although more properly to be

noticed under the section on the sea, the final course of the

materials worn by rains and rivers from the surface of tlie

land may be referred to here. By far the larger part of

these materials sinks to the bottom close to the land. It

is only the fine mud carried in suspension in the water

which is carried out to sea, the distance depending on the

velocity of the stream, the specific gravity and shape of the

particles of the mud, and the help or hindrance given by

marine currents. The sea fronting the Amazon is dis-

coloured for 300 miles by the mud of that river. The
soundings taken by the "Challenger" brought up land-

derived detritus from depths of 1500 fathoms,—several

hundreds of miles distant from the nearest shores.

The amount of material carried by a river into the sea

may be taken as the measure or gauge of the general lower-

ing of the surface of the basin drained by the river. If we

ascertain the annual quantity of mineral matter thus de-

livered into the sea, and know the superficial extent of ground

from which it has been derived, the one sum divided by the

other gives the extent by which the mean level of the country

is reduced in que. year. Both the fine mud mechanically

suspended in the water and the salts dissolved in it should

be taken iiito account, as well as the coarser detritus pushed

along the bottom. It is the mechanically suspended mud
which has generally beeu measured. According to the data

of Messrs Humphreys and Abbot, already cited, the propor-

tion of sediment in the Mississippi is 5-^5^ by weight, or

vrffTj-g by volume. The annual discharge of sediment is

7,459,267,200 cubic feet, and the drainage basin 1,147,000

square miles. This is equal to a loss of ^,,^5 of a foot

of rock from the general surface of the drainage basin in

1 year, or 1 foot in GOOO years. Other rivers work

faster than this rate. The Ganges has been estimated to

remove 1 foot of rock from its drainage area in 2358

years, and the Po 1 foot in 729 years. Such computa-

tions are at the best only approximations to the truth, but

they are useful in showing how great an amount of change

must be effected even within comparatively short geological

periods by the various agents which are disintegrating the

surface of the land.

' See an interesting article by Professor Charles Martins on the Aigues-

Mortes, in JievM da-Deux Monties, 1874, p. 780. The present writer

accompanieil the distinguished French geologist on the occasion of bis

visit to Ostia in tlw spring of 1873, and was much struck with the

proofs of the rapidity of deposit in favourable situations. lu the

article just cited some valuable information is given regardiqe th'

progress of the delta of the Rhone in the Mediterranean.

' Uurtlej-. Min. qf Proc. Inst. Civ. Engin., rxxvL 21S.
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§ 4. Lalra.

Depressions filled with water on tlie surface of tbo laud,

aud kuown as lakes, occur abundantly in tlie northern parts

of both hemispheres, and more sparingly, but often of large

size, in warmer latitudes. Tlioy do not belong to tlie uor-

)nal system of erosion in which running water is the prime
agent, and to which the excavation of valleys and ravines

must be attributed. On the contrary, tlicy aro exceptional

to that system, aud the constant tendency of ruuuiug water
is to fill them u\>. Their origin, therefore, iiuiat be sought
among some of the other geological proca-wcs. Sec part vii.

Lakes aro cunveniontly clashed as fresh or .salt. Those
which possess an outlet coutaiu in almost all cases fresh

water ; those which have none are usually .=;dt.

1. Fieslivater Laics.—These, in a vast nundjcr of cases,

are sifrtply depressions or expansions of the valleys in which
they lie. They receive a river at the upjicr cud, together

probably with many ifiiuor tributaries from the sides, and
let the accumulated watera overflow at the lower cud. In
all these cases, they act as filters for the river water,

allowing its sediment to settle, and discharging it purified

at the ontHow, to continue its course of erosion and mud-
making down the valley. A river which Hows through a

succession of lakes cannot carry much .sediment to the sea,

unless it has a long course to run after it has [i.xsscd the

lowest lake, and receives one or more muddy tributaries.

But the sediment which would have reached the sea and
gone to form a delta or deposit on the sea-bed serves its

purpose in contributing to fill up the lakes. Hence it is

rare to find any lake with an inflowing and outflowing

river, where proofs of the gradual encroachment of the
land upon the water may not be gathered.

In other cases lakes do not lie in the natural drainage
lines of a country, but aro scattered ai)parontly at random
over the surface, fed by spring's, rains, and streandcts from
the slopes, or, if of large size, lying as great basins,

receiving the collected waters of a wide region, and
forming in this way the source out of which full-formed

rivers emerge. ?'rom the little tarns of AValcs aud the
lochans of Scotland a scries may be traced, through hinumer-
able grades of size and form, in Scandinavia, Finland, and
Canada, till we reach such vast sheets of iidand water as

Lakes Huron, Erie, and Superior, and the great equatorial
lakes of Africa. In lakes of this kind also the process of

filling up n\ay often bo traced. Each tributary stream
pushes its delta into the water. Where the lakes are shallow,
and lie in temperate countries, vegetation comes in to aid
in the conversion of the water, first into marsh, then into
peat-bog, and finally into dry ground. In Scotland during
the last few centuries great changes of this kind have been
going on.

On large lakes the wind throws the water into waves
which almost rival those of the ocean in size and destructive
power. Beaches, saud-dnnes, Bhore-elifis, and the other
familiar features of the meeting line between land and sea
reappear along the margins of such great fresh-water seas
as Lake Superior.

Three geological functions of lakes are (1) to arrest and
equalize the drainage by regulating the outflow and pre-
venting or lessening the destructive efi'ects of floods'; (2)
to filter river water and permit of the undisturbed accumu-
lation of new deposits, which in some modern cases may
cover thousands of square miles of surface, and might attain

Winds, by blowing strongly down the length of a lak«, sometimes
cousidorably increase for the tirao being the volume of the outflow.
If this takes place coincidently with a heavy rainfall, the flood of the
river is gieatlj. augmanted. These features are noticed in Loch Tay
(D. Stevenson, Meclaiwation of Land, p. 14). Hence, though, on the
whole, lakes tend to moderate floods in the outflowing rivers, tlicy
may by a combination of circumstances sometimes increase them'.

a thickness of neatly 3000 feet (Lake Superior has an aten
of 32,000 square miles ; Lago Maggiore is 2800 feet.deep)

;

(3) to furnish an abode for a lacustrine fauna and flora tc
receive the remains of the plants and animals washed down
from the surrounding country, and to entom'b all these or-

ganisms in the growing deposit3,.fio as to preserve a recori?

of the torre.strial life of the period. The deposits in lakec
consist of alternations of sand, silt, mud, and gravel, witlf.

occasional irr'gular seams of vegetable matter, and layers of
calcareous marl formed from the accumulation of lacustrine
shells, A'lilomoslracii, Ac. In a lake receiving much sedi'

meut there will be little or no marl formed, at least not
during the time when the sediment is being deposited. In
clear lakes, on the other hand, where there is very little sedi-

ment or where it only comes occasionally at wide intervals
of flood, beds of white marl, formed entirely of organic re-

mains, may gather on the bottom to a depth of many yards.

2. iiftlt Lides may bo divided into two classes

—

(a)

those which owe their saltness to the evaporation and con-
centration of the fresh water poured into them by thei"
feeders ; aud (h) those w hich were originally parts of the
ocein. Salt lakes of the first kind are abundantly scattered
over the inland areas of drainage in the heart of conti-

nents, as in the great Lake of Utah, and numerous other
minor lakes in Korth Amcrira, and the abundant salt 1-akes

of the great plateau of Central Asia. These sheets of water
Were doubtless fresh at first, but they have progressively in-

creased in salinity, because though the water is evaporated
as fast as it is received, there is no escape for the dissolved
salts, which consequently remain in the increasingly concen-
trated liquid. Salt lakes of the second class are compara-
tively few in number. In their case portions of the sea
have been isolated by movements of the earth's crust, and
those detached areas, o.xposcd to evaporation, which is only
partially compensated by inflowing rivers, have shrunk in
level, aud at the same time l^ave sometimes grown muck
Salter than the parent ocean. The Caspiau Sea, 180,000
square miles iu extent, and with a maximum depth of from
2000 to 3000 feet, is a magnificent example. The sheila

are chiefly the same as those still living in the Black Sea.

Banks of thenr may be traced between tlie two seas, with
salt lakes and marshes and other evidence to prove, not only
that the Ca.spian was once joined to the main ocean, but
that a great firth ran up between Europe and Asia, and
possibly stretched conijiletely across what are now the
steppes and plains of the Tundras tdl it merged into the
Arctic Sea. Even at present, by means of canals connect-
ing the rivers Volga and Dwina, vessels can pass from the
Caspian into the White Sea. But the surface of the Caspian
is now more than 80 feet below that of the Black Sea. At
present the amount of water supplied by rivers to the

Caspian just balances that removed by evaporation, so thai

the level appears to be no longer sinking. But though,
owing to the enormous volume of fresh water poured into

it by these rivers,- the Caspian is not as a wdiole so salt as

the main ocean, aud still less so than the Mediterranean,
novortholcss the inevitable result of evaporation is there

manifested. Along the shallow pools which border this sea a
constant deposition of salt is taking place, forming sometimes
a pan or layer of rose-coloured crystals on the bottom,' or

gradually getting dry, and covered with drift sand. This con-

centration of the water is still more marked in the great

ofishoot called the Karaboghaz, which is connected with the

middle basin of the Caspian by a channel 150 yards wide and
5 feet deep. Through this narrow mouth there flows from
the main sea a constant current, which Von Baer estimated
to carry daily into the Karaboghaz 3?K),000 tons of salt.

An appreciable increase of the saltness of that gulf has been
noticed : seals, which once frequented it, have forsaken its

barren shores. Layers of salt are gathering on the mud "at
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tlie bottom, and the sounJhig-line, when scarcely out of the

water, is covered with saliue crystals.' These facts furnish

an illustration of the circumstances under which the rock-

salt deposits in the New Red Sandstone and other geological

formations were probably accumulated.

The following table shows the proportion of the salino

materials in the waters of some salt lakes :

—
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Snow exhibits two different kinds of geological behaviour,

one conservative, the other destructive. Lying stationary

and unmelted it exercises a protective influence on the face

of the land, shielding rocks, soils, and vegetation from the

effects of frost. On low grounds this is doubtless its chief

function. When snow falls in a partially melted state it

is apt to accumulate on branches and leaves, until by its

weight it breaks them off, or even bears down entire trees.

Snow which falls thickly on steep mountain slopes is fre-

fjueutly during spring and summer detached in large sheets.

These rush down the declivities as avalanches, and often

create much destruction of trees, soil, crops, and houses in

their course. Another indirect effect of snow is seen in the

sudden rise of the rivers when warm leather rapidly melts

the mountain snows. Many summer floods are caused in>

this way in Switzerland.

5. Glaciers.—(1.) Nature and Origin.—A glacier is a

river of ice formed by the slow movement and compression

of the snow -which by gravitation creeps downward into a

valley descending from a snow-field. The structure and

physics of glaciers are described elsewliere (see Glaciers).

From a geological point of view these ice-rivers may be re-

garded as the drainage of the snow-fall above the snow-line,

as rivers are the drainage of tne rainfalL In a mountainous

region, such as the Alps, or a table-land like Scandinavia,

where a considerable mass of ground lies above the snow-

line, three varieties of glaciers have been observed, (a.)

Glaciers of the first order, where the ice-river comes down

well below the snow and extends into the valley, even it

may be far below the upper limits of cultivation, or in

northern regions approaches or even reaches the sea. In

the Alps such glaciers may be 20 or 30 miles long, by a

mile or more wide, and COO feet or more deep, (b.) Glaciers

of the second order, which hardly creep beyond the high

recesses wherein they are formed, and do not therefore reach

as far as the nearest valley. Many beautiful examples of

this type may be seen along the steep declivities which

intervene between the snow-covered plateau of Arctic Nor-

way and the sea. (<•.) Re-cemented glaciers, consisting

of fragments which fall from an ice-cliff crowning preci-

pices of rock, and are ro-frozen at the bottom into a solid

mass, creeping downward as a glacier usually of the second

order. Probably the best illustrations in Europe are fur-

nished by the Nus Fjord, and other parts of the north of

Norway. In some cases a cliff of blue ice appears at the

top of the precipice,—the edge of the great " snee-fond," or

snow-field,—while several hundred feet below, in the corrie

or cwm at the bottom, lies the re-cemented glacier {glacier

remanie of the Ssviss), white at its upper edge, but acquir-

ing somewhat of the characteristic blue gleam of compact
ice as it moves towards its lower margin.

But it is in high Arctic, and still more in Antarctic,

latitudes that land- ice, formed from the drainage of a great

snow-field, attains its greatest dimensions. The land in

theso regions is completely buried under an ice-cap, which

ranges in thickness up to a depth (in the South Polar

circle) of 10,000 feet (2 miles) or even more. Greenland
lies nnder such a pall of snow that all its inequalities, save

the mere steep mountain peaks, are concealed. The snow
creeping down the slopes, and mounting over the minor
lulls, passes beneath by pressure into compact ice. From
the main valleys great glaciers like vast tongues of ice,

2000 or 3000 feet thick, and sometimes 50 miles or more
in breadth, push out to sea, where they break off in huge
fragments, which float away as icebergs.

A glacier, like a river, is always in motion, though so

slowly that it seems to be solid and stationary. The motion
also, like that of a river, and for the same reason, is unequal
in the different parts, the centre moving faster than the
sides and bottom. This important fact was first ascertained

10—12*

through accurate measurement by J. D. Forbes, who found
that in the Mer de Glace of Chamouni, the mean daily rate

of motion in the summer and autumn was from 20 to 27
inches in the centre, and from 13 to 19i near the side.

The consequence of this differential motion is seen in the

arrangement of the lines of rubbish thrown down at the

end of a glacier, which often present a horse-shoe shape,

corresponding to that of the end of the ice by which they

were discharged.

There are some features of geological importance also in

the behaviour of the ice as it descends its valley. When
it has to travel over a very uneven floor, some portions may
get embayed, while overlying parts slide over them. A
massive ice-sheet may thus have many local eddies in its

lower portions, the ice there even travelling for various

distances, according to the nature of the ground, obliquely

to the general flow of the main mass. In descending by a

steep slope from an upper to a lower and more level part

of ifs course, a glacier becomes a mass of fissured ice it

great confusion. It descends by a slowly creeping ice-fall,

where a river would shoot over in a rushing waterfall A
little below the fall the fractured ice is pressed together

again into a solid mass as before. The body of the glacier

throughout its length is traversed by a set of fissures callec

crei'asses, which, though at first as close-fitting as cracks ir

a sheet of glass, widen by degrees as the glacier moves on.

till they form wide yawning chasms, reaching, it may be.

to the bottom of the ice, and travelling down with th(

glacier, but apt to be effaced by the pressing of their walls

together again as the glacier winds down its valley. Th(

glacier continues to descend until it reaches that poin,

where the supply of ice is just equalled by the liquefaction.

There it ends, and its place down the rest of the valley is

taken by the tumultuous river of muddy water which

escapes from under the melting extremity of the ice. A
prolonged augmentation of the snow-fall will send the i<lO^

of the glacier further down the valley; a diminution of th(

snowfall with a general rise of temperature will cause it to

retreat farther up.

(2.) Work done by Glaciers.—Glaciers have two import-

ant geological tasks to perform,—(1) to carry the debris

of the mountains. down to lower levels; and (2) to erode

their beds.

a. Transport.—This takes place chiefly on the surface

of the glacier. Descending its valley, the glacier receives

and bears along on its margin the earth, stones, and rubbish

which, loosened by frost, or washed down by rain and rills,

slip from the cliffs and slopes to the level of the ice. In

this part of its work the glacier resembles a river which

carries down branches and leaves from the woods on its

banks. Most of the detritus rests on the surface of the ice.

It includes huge masses of rock, sometimes as big as a large

cottage, all which, though seemingly at rest, are slowly

travelling down the valley with the ice, and liable at any

moment to slip into the crevasses which may open below

them. When they thus disappear they may descend to the

bottom of the ice, and move with it along the rocky floor,

which is no doubt the fate of the emaller stones and sand.

But the large stones seem sometimes at least to be cast up

again by the ice to the surface of the glacier at a lower

part of its course. ^Vhether, therefore, on the ice, in the

ice, or under the ice, a vast quantity of detritus is con-

tinually travelling with the glacier down towards the

plains. The rubbish lying on the surface is called moraine

stuff. Naturally it accumulates on either side of the

glacier, where it forms the so-called lateral moraines.

When two glaciers unite, their two adjacent lateral moraines

are brought together, and travel thereafter down the centre

of the glacier a-s a medial moraine. A glacier, formed by

the union of many tributaries in its upperj)ari3, may have
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many medial lii'-os of moraiue, so many indeed as somc-

times to be entiroly covered with debris to the complete

concealment of the 'ice. At such parts the glacier resembles

a bare field or earthy plain rather thaa a solid mass of clear

ice of which only the surface is dirty with rubbish. At

the point where the glacier ends, the pile of loose materials

is tumbled upon the valley in what is called the ierminal

moraine.

In such comparatively small and narrow ice-sheets as the

present glaciers of Switzerland, the rock-bottom on which

the ice moves is usually, as far as it can be examined, swept

clean by the trickle or rush of water over it from the melt-

ing ice. But when the ice does not flow in a mere big

drain (which, after all, the largest Alpine valley really is),

but overspreads a wide area of uneven ground, there cannot

fail to be a great accumulation of rubbish here and there

underneath it. When the broad central plain of Switzer-

land between the Alps and the Jura was filled with ice, the

latter certainly pushed a vast deal of mud, sand, and

stones over the floor of the valley. This material is

known to Swiss geologists as the moraine profo;ide or

Crrundmorane?-

When from any cause a glacier diminishes in size, it may
drop its blocks upon the sides of its valley, and leave them

there sometimes in the most threatening positions. Such

stranded stones are known as perched hloclcs. They

abound in the Swiss valleys, extending even across the

great plain of Switzerland, and appearing in numbers

high upon the flanks of the Jura. Since the latter moun-

tains consist chiefly of limestone, and the blocks are of

various crystalline rocks belonging to the higher parts of

the Alps, the proof of transport is irrefragable. The agent

of removal is now recognized to have been an enormous ex-

tension of the glacier system of the Alps, wherebythe whole

country was buried under snow and ice. Similar evidence

abounds in the valleys among the mountainous parts of

Britain, as well as in other parts of Europe and America,

no longer the abode of glaciers.

h. Erosioyi.—The manner in which glacier ice erodes its

channel differs in many respects from that in use by any

other geological agent, and forms therefore one of the dis-

tinguishing features of ice-action. This erosion is eS'ected

not by the mere contact and pressure of the ice upon the

rocks, though undoubtedly fragments of rock must now
and then be detached from this cause. It is by means

of the fine sand, stones, and blocks of rock, which fall

between the ice and the rocks on which it moves, that the

grinding work of the glacier is done. These materials, held

by the ice as it creeps along, are pressed against the rocky

sides and bottom of the valley so firmly and persistently as

to descend into each little hollow and mount over each

ridge, yet all the while moving along steadily in one domi-

nant direction with the general movement of the glaciers.

As a result, the most compact resisting rocks are ground
down, smoothed, polished; and striated. The striae vary

from such fine lines as may be made by the smallest grains

of quartz up to deep ruts and grooves. They sometimes
cross each other, one set partially effacing an older one, and
thus pointing to shiftings in tho movement of the ice. On
the retirement of the glacier, humraocky bosses of rock

having smooth undulating forms like dolphins' backs aro

conspicuous. These have received the name of roches

moutonnees. The stonos by which this scratching and
polishing are effected suffer in exactly the same way.

They are ground down and striated, and since they must
move in the line of least resistance, or " end on," their

' The present writer examined in 1869 a cbaracteristic section of it

near Solothurn, full of acratchefl Btonwa, nod lying on the atri.ated

pavement of rock to bo immediately described as further characteristic

of ice-action.

stria> run iti .1 general sense lengthwise. It will bo seen
when wa come to notice the traces of former glaciers
horw important is the evidence given by these striated
stones.

As rocks present great diversities of structure and hard-
ness, and consequently vary much in the resistance they offer

to denudation, they are necessarily worn down unequally.
The softer, more easily eroded portions are scooped out by
the grinding action of the ice, and basin-shaped or various
irregular cavities are dug out below the level of the general
surface. Similar effects may be produced by an augmented
excavating power of a glacier, as where the ice is strangled
in some narrow part of a valley, or where, from change iu

declivity, it is allowed to accumulate in greater mass aa it

moves more slowly onward. Such hollows, on the retirement
of the ice, become receptacles for water, and form pools, tarns,

or lakes, unless indeed they chance to have been already
filled up with glacial rubbish. It is now some years sinco

Professor A. C. Ramsay drew attention to this peculiar

power of land-ice, and affirmed that tho abundance of ex
cavated rock-basins in northern Europe and America was
due to tha fact that these regions had been extensively

eroded by sheets of land-ice. This glacialion was due not
to independent glaciers but to the pressure and grinding
power of vast masses of continental ice. In ehort tho more
northern parts of Europe and North America must have
been in a condition like that of North Greenland at the

present day. It is therefore among the ice-fields of Green-
land rather than among the valley glaciers of isolated

mountain-groups that we ought to look for analogies to tho

operations which produced the widespread general glacia-

tion of the period of the rock-basins. A single valley-

glacier retires towards its parent snow-field as the climate

ameliorates, leaving its roches tnoutomiees^ morainc-mounda,

and rock-basins, yet at times discharging its water-drainage

in such a way perhaps as to sweep down the moraine-mounds,

fill up the basins, buiy the ice-worn hummocks of rock, and
strew tho valley with gravel, earth, sand, and big blocks of

rock- Hence the actual floor of the glacier is apt to bo

very much obscured. But in the case of a vast sheet of

land-ice coveri.* continuously a wide region, there can bo

but little superficial debris. When such a mass of ice retires

it must leave behind it an ice-worn surface of country more
or less strewn with the subsoil which accumulated under
the ice and was pushed along by it. This infra-glacial

detritus forms tho Gi'undmordne {moraine pro/onde) or

bottom moraine. We know as yet very little regarding its

formation in Greenland. Most of our knowledge regarding

it is derived from a study of the till or bculder-clay of

Britain, which is believed to represeut the bottom moraine

of an ancient ice-sheet. In countries where true boulder-

clay occurs, numerous rock-basins are commonly to be met
with among the uncovered portions of the rocks.

The abundant fine sediment which gives the character-

istic milky turbidity to all streams that escape from the

melting ends of glaciers is an index of the amount of

erosion unceasingly efi'ected by the ice. From tho end of

the Aar glacier, for example, though by no means one of

the largest in Switzerland, it has been estimated that there

escape every day in the month of August 2 million cubic

metres (440 million gallons) of water, containing 284,374

kilogrammes (280 tons) of sand.

B. Oceanic Waters.

Tho area, aepth, temperature, density, and composition

of the sea have been already treated of iu part ii Viewed
as a dynamical agent in geology, tho ocean may be studied

under two aspects—(1) its movements, and (2) its geological

work.
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I. Movements of the Oceah.

These may be grouped as— (1) tides, (2) currents, and

(3) waves.

1. Tides.—These are oscillations o£ the mass of the

oceanic waters caused by the attraction of the sun and moon.

We have at present to deal with them merely in so far as

their geological bearings are concerned. In a wide deep

ocean the tidal elevation probably produces no perceptible

geological change. It passes at a great speed ; in the

Atlantic ils rate is 500 geographical miles an hour. But as

this is merely the passing of an oscillation whereby the

particles of water are gently raised up and let down again,

there can hardly be any appreciable effect upon the deep

ocean bottom. When, however, the tidal wave enters a

narrow and shallow sea, it has to accommodate itself to a

smaller channel, and encounters more and more the friction

of the bottom, Hence, while its rate of motion is dimin-

ished, its height and force are increased. It is in shallow

water and along the shores of the land that the tides acquire

their main geological importance. They there show them-

selves in an alternate advance upon and retreat from the

coast. Their upper limit has received the name of hiyh-

waler mark, their lower that of low-boater mark, the space

between being termed the beach. If the coast is precipitous,

a beach can only occur in the shelving bays and creeks,

since elsewhere the tides will rise and fall against a face of

rock, as. they do on the piers and bulwarks of a port. On
such rocky toasts the line of high water is sometitaes ad-

mirably defined by the grey crust of barnacles adhering to

the rocks. Where the beach is flat, and the rise and fall

of the tide great, an area of several hundred square mile-3

of .sand or mud may be laid bare in one bay at low-water.

The height of the tide varies from zero up to 60 or 70 feet.

It is greatest where, from the form of the land, the tidal wave
is cooped up within a narrow inlet or estuary. Under such

circumstances the advancing tide sometimes gathers itself

into one or more large waves, and rushes furiously up be-

tween the converging shores. This is the origin of the '"bore"

of the Severn, which rises to a height of 9 feet, while the rise

and fall of the tide there amounts to 40 feet. In like manner
the tides v/hich enter the Bay of Fundy, between Nova
Scotia and New Brunswick, get more and more cooped up
as thoy ascend that strait, till they reach a height of 70 feet.

While the tidal swelling is increased in height by the

shallowness and convergence of the shores, it gains at the

same time force and rapidity. No longer a mere oscillation

or pulsation of the great ocean, the tide acquires a true

movement of translation, and gives rise to currents which
rush past headlands and through narrows in powerful
currents and eddies. The rocky and intricate navigation
of the west of Scotland and Scandinavia furnishes many
admirable illustrations of the rapidity of these tidal currents.

The famous whirpool of Corryvreckan, the lurking eddies
in the Kyles of Skye, the breaiers at the Bore of I)uncans-

bay, and the tumultuous tideway, grimly named by the
northern fishermen the Merry Men of Mey, in the Pentland
Firth, bear witUess to the strength of these sea rivers. At
the iast-menlioned strait the current at its strongest runs
at the rate of 10 miles an hour, which is fujly three times
the speed of moit of our larger rivers.

2. Currents.—Recent researches in ocean temperature
have disclosed the remarkable fact that beneath the surface

layer of water affected by the temperature of the latitude

there lies a vast mass of cold water, the bottom tempera-

ture of every ocean in free communication with the poles

being little above and sometimes actually below the freezing

point of fresh water. lu the North Atlantic a temperature
of 40° Fahr. is Reached at an average depth of about 800
fathoms, all beneath that depth being progressively colder.

In the equatorial parts of the same ocean the same tempera-

ture comes to within 300 fathoms of the surface. In the

South Atlantic, ofif Cape of Good Hope, the mass of cold

water (below 40') comes likewise to about 300 fathoms from
the surface. This distribution of temperature proves that

there must be a transference of cold polar water towards the

equator, for in the first place tho temperature of the great

mass of the ocean is much lower than that which is normal

to each latitude, and in the second place it is lower than

that of the superficial parts of the earth's crust underneath.

On the other hand, the movement of water from the poles

to the eqiiatcr requires a return movement of compensation

from the equator to the poles, and this must take place in

the superficial strata of the ocean. Apart therefore from

those rapid river-like streams which traverse the ocean, and

to which the name of currents is given, there must be a

general drift of warm surface water towards the poles.

This is doubtless most markedly the caso in the North

Atlantic, where besides the current of the Gulf-stream there

is a prevalent set of the surface waters towards the north-

east. As the distribution of life over the globe is everywhere

so dependent upon temperature, it becomes of the highest

interest to know that a truly arctic subrjarine climate exists

everywhere in the deeper parts of the sea. With such

uniformity of temperature we may anticipate that the

abyssal fauna will be found to possess a corresponding

sameness of character, and that arctic types may be met

with even on the ocean-bed at the equator.

But besides this general drift or set, a leading part in

oceanic circulation is taken by the more defined streams

termed currents. The tidal wave only becomes one of

translation as it passes into shallow water, and is thus of

but local consequence. But a vast body of water, known
as the Equatorial Current, moves in a general westerly

direction round the globe. Owing to the way in which the

continents cross its path, this current is subject to consider-

able deflexions. Thus that portion which crosses the

Atlantic from the African side strikes against the mass of

South America and divides, one portion turning towards

the south and skirting the shores of Brazil, the other bend-

ing north-westward into the Gulf of Mexico, and issuing

thence as the well-known Gulf-stream. This equatorial

water is comparatively warm and light. At the same time

the heavier and colder polar water moves towards the

equator, sometimes in surface currents like those which

skirt the eastern and western shores of Greenland, but more

aenerally as a cold under-current which creeps over the

floor of the ocean even as far as the equator.

JIuch discussion has arisen in recent years as to the cause

of oceanic circulation. Two rival theories have been given.

According to one of these the circulation entirely arises

from that of the air. The trade-winds blowing from either

side of the equator drive the water before them untif the

north-east aud south-east currents unite in equatorial lati-

tudes into one broad westerly-flowing current. Owing to

the form of the land portions of this main current are

deflected into temperate latitudes, and, as a consequence,

portions of the polar water require to move towards the

equator to restore the equilibrium. According to the other

view the currents arise from differences of temperature (and

according to some, of sahnity alas); the warm and light

equatorial water is believed to stand at a higher level than

the colder and heavier polar water ; the former, therefore,

flows down as it were polewards, while the latter moves aa

a bottom inflow towards the equator; the cold bottom

water under the tropics is constantly ascending to the sur-

face, whence, after being heated, it drifts away towards the

pole, and on being cooled down there, descenda_aW- begins

another journey to the equator. There can be uo doubt

that the winds are directly the cause of such currents as
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the Gulf-stream, and therefore, indirectly, of return cold

currents from the polar regions. It Beems hardly less

certain that, to some extent at least, differences of tempera-

ture, and therefore of density, must occasion movements in

the mass of the oceanic waters. The discussion of this

aubject, however, belongs to another part of this work.'

The main facts for the geological reader to grasp are—that

a system of circulation exists in the ocean ; that warm
currents move round the equatorial regions, and are turned

now to the one side now to the other by the form of the

continents along and round which they sweep; that cold

currents set in from poles to equator ; and that, apart from

actual currents, there appears to be an extremely slow

"creep" of the polar water under the warmer upper layers

towards the equator.

3. Waves and Ground^Swell.—A gentle breeze curls into

ripples the surface of water over which it blows. A strong

gale or furious storm raises the surface into waves. The
agitation of the water in a storm is prolonged to a great

distance beyond the area of the original disturbance, and
then takes the form of the long heaving undulations termed
ground-swell. Waves which break upon the land are

called breakers, and the same name is applied to the

ground-swell as it bursts into foam and spray upon the

rocks. The concussion of earthquakes sometimes gives rise

to very disastrous earthquake-waves, as already explained.

The height and force of waves depend upon the breadth

and depth of sea over which the wind has driven them, and
the form and direction of the coastline. The longer the
" fetch," and the deeper the water, the higher the waves.

A coast directly facing the prevalent wind will have larger

waves than a neighbouring shore which presents itself

at an angle to this wind or bends round so as to form a

lee-shore. The highest waves in the narrow British seas

probably never exceed 15 or 20 feet, and usually fall short

of that amount. The greatest height observed by Dr
Scoresby among the Atlantic waves was 43 feet.-

Ground-swell propagated across a broad and deep ocean
produces by far the most imposing breakers. So long as

the water remains deep and no wind blows, the only trace

of the passing ground-swell on the open sea is the huge
broad heaving of the surface. But when the water shallows,

the superficial part of the swell travelling faster than the
bottom begins to curl and crest as a huge billow or wall of

water, which finally bursts with enormous force against the
shore. Such billows, even when no wind is blowing, often

cover the cliffs of the north of Scotland with sheets of

water and foam up to heights of 100 or even nearly 200
feet. At Dunnet Head during north-westerly gales the
windows of the lighthouse, at a height of upwards of 300
feet above high-water mark, are said to be sometimes
broken by stones swept up the cliffs by the, sheets of sea
water which then deluge the building.

A single roller of the ground-swell 20 feet high falls,

according to Mr Scott Russell, with a pressure of about a
ton on every square foot. Jlr Thomas Stevenson conducted
some years ago a series of experiments on the force of the
breakers on the Atlantic and North Sea coasts of Britain.

The average force in summer was found in the Atlantic to

be Gil lb per square foot, while in winter it was 20SG B),

or more than three times as great. But on several occa-

sions, both in the Atlantic and North Sea, the winter
breakers were found to exert a pressure of three tons per

* The reader may consult Maury's Physical Ocography of ilxt Sca^
but more particularly Dr Carpenter's papers in the ProMedinr/s of th^

Rnynl &,ciclij for 1869-73, ani Journal of R. OeogrnphiciU Society
for 1S71-77, oij the siile of temperature; and Herschel's Phyncal
O^ojrni'hy, auif Dr CroU's Climate and Time, on the side of the winAs.

rii-it. Assoc, n.p., 1S50, p. 26. The reader will find a table of

IhcoliKTvedhoichtsof waves round Great Britain in Mr T. Stevcn.son's

tri'atisc mi Ilitrbours, p. 20.

square foot, and at Dunbar as much as throe tons and a

half.' Besides the waves produced by ordinary wind action,

others of an extraordinary size and destructive power are

occasionally caused by a violent cyclone-storm. The mere
diminution of atmospheric pressure in a cyclone must tend

to raise the level of the ocean within the cyclone limits.

But the further furious spiral in-rushing of the air towards

the centre of the low pressure area drives the sea onward,

and gives rise to a wave or successiou of waves having great

destructive power. Thus, on 5th October 1864, during a

great cyclone which passed over Calcutta, the sea rose in

some places 24 feet, and swept everything before it with

irresistible force, drowning upwards of 48,000 people.

4. Ice 071 the Sea.— In this place may be most con-

veniently noticed the origin and movements of the ice whicli

in circumpolar latitudes covers the sea. This ice is derived

from two sources— (1) the freezing of the eea itself, and

(2) the seaward prolongation of land-ice.

- 1. Three chief types of sea-ice have been observed, (a.)

In the Arctic sounds and bays the littoral waters freeze along

the shores and form a cake of ice which, upborne by the

tide and adhering to the land, is thickened by successive

additions below, as well as by snow above, until it forms a

shelf of ice 120 to 130 feet broad and 20 or 30 feet high.

This shelf, known as the ice-foot, serves as a platform on
which the abundant debris loosened by tho severe frosts of

an arctic winter gathers at the foot of the cliffs. It is more
or less completely broken up in sammer, but forms again

with the early frosts of the ensuing autumn. (5.) The sur-

face of the open sea likewise freezes over into a continuous

solid sheet which in summer breaks up into separate masses

sometimes of large extent. This is what navigators term

floe-ice, and the separate floating cakes are known as floes.

Ships fixed among these floes have been drifted with the ice

for hundreds of miles until at last liberated by its disrup-

tion, (c.) In the Baltic Sea, off the coast of Labrador and
elsewhere, ice has been observed to form on the sea-bottom.

It is known as ground-ice or anchor ice. In the Labrador

fishing-grounds it forms even at considerable depths.

Seals caught in the lines at those depths are brought up
sometimes solidly frozen.

2. In the Arctic jegions the vast glaciers which drain the

snow-fields and descend to the sea extend for some distance

from the land until large fragments break off and float away
seawards. These detached masses are icebergs. Their

shape and size greatly vary, but lofty peaked forms are

common, and they sometimes rise from 200 to 300 feet

above the level of the sea. As only about a ninth part of

the ice appears- above water, these larger bergs must some-

times be from 2000 to 3000 feet thick from base to top.

They consequently require water of some depth to float

them, but they are often seen aground. In the Antarctic

regions, where one vast sheet of ice envelops the land

and extends into the sea as a high rampart of ice, the

detached icebergs often reach a great size, and are charac-

terized by the frequency of a flat tabular form.

XL Geolooicai, Woek of the Sea.

I. Influence on Climate.—Were there no agencies in

nature for distributing temperature, there would be a regu-

lar and uniform diminution in the mean annual tempera-

ture from equator to poles, and the isothermal linee, or lines

of equal heat, would coincide with lines of latitude. But
no such general correspondence actually exists. If we look

at a chart of the globe with the isothermal lines drawn
across it, we shall find that their divergences from the

parallels are striking, ai>d most so where they approach and
cross the ocean. Currents from warm regions raise the

^ Trans. Pay, Soc. Kdin.^ xvi. 25 ; treatise on Harbours, p. 42.
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temperature of tbs tracts into which they flow ; those from

cold regions lower it. The ocean, in short, is the great

distributer of temperature over the globe. As an illustra-

tion the two opposite sides of the Atlantic may be taken.

The cold arctic current flowing southward along the

north-east coast of America reduces the mean annual tem-

perature of that region. On the other hand, the Gulf-stream

brings to the shores of the nortk-west of Europe a tempera-

ture much above what they would otherwise enjoy. Dublin

and the south-eastern headlands of Labrador, lie in the same
parallel of latitude, yet ditfer as much as 18° in their mean
annual temperature, that of Dublin being 50°, and that of

Labrador 32° Fahr. Dr CroU has calculated that the Gulf-

stream conveys nearly half as much heat from the tropics

as is received from the sun by the entire Arctic regions.^

IL Erosion.—The chemical action of the sea upon the

rocks of its bod and shores has not yet been properly

studied.^ It is evident, however, that changes analogous

to those effected by fresh water on the land must be in pro-

gress. Oxidation, and the formation of carbonates, no doubt

continually take place. We may judge indeed of the nature

and rapidity of some of these changes by watching the

decay of stones and material employed in the construction

of piers. At the Eell Kock lighthouse, twenty-five different

kinds and combinations of iron were exposed to the action

of the sea, and all yielded to corrosion. MrMallet^as the

result of experiments with specimens sunk in the sea—con-

cluded that from /jrths to j^iha of an inch in depth in iron

castings 1 inch thick, and about j^ths of an inch 'of

wrougbt iron, will be destroyed in a century in clear salt

water. Mr Stevenson, in referring to these experiments,

remarks that he has in his possession specimens of iron

which show even a more rapid rate of decay. In castings

used at the Bell Rock the loss has been at the rate of an
inch in a century. " One of the bars which was free from

air holes had its specific gravity reduced to 5 63, and its

transverse strength from 7409 to 4797 lb, and yet presented

no external appearance of decay. Another apparently

sound specimen was reduced in strength from 406S lb to

2352 lb, having lost nearly half its strength in fifty years."'

Similar results were recently ob-

served by Mr Grothe, resident en-

gineer at the railway bridge across

the Firth of Tay. A cast-iron cylin-

der which had been below water for

only sixteen months was found to

be so corroded that a penknife could

be stuck through it in many places.

An examination of the shore will

sometimes reveal a good deal of quiet

chemical change on the outer crust

of rocks exposed to the waves. Such
rocks as basalt have their felspar

decomposed, and show the presence

of carbonates by effervescing briskly with acid.''*^ One of

their minerals, augite, is occasionally replaced by pseudo-

morphs of carbonate of iron.

It is mainly by its mechanical action tnat the sea accom-

plishes its erosive work. This can only take place where

the water is in motion, and, other things being equal, is

greatest where the motion is strongest. Hence we cannot

suppose that erosion to any appreciable extent can be

effected in the abysses of the sea, where the only motion

possible is that slow creeping of the polar water along the

bottom already referred to. But where the currents

very slow erosion may take place even at consiijerable

depths. It is in the upper porticms of the sea, however,

where, owing to currents, tides, and waves, the water

suffers most disturbance, that the main mechanical erosion

goes on. The depth to which the influence of waves and
ground-swell may extend seems to vary greatly according

to the situation. The astronomer-royal states that ground-

swell may break in 100 fathoms water.^ It is common to

find boulders and shingle disturbed at a depth of 10

fathoms, and even driven from that depth to the shore, and
waves may be noticed to become muddy from the working

up of the silt at the bottom when they have reached water of

7 or 8 fathoms in depth.* Gentle movement of the bottom

water is said to be sometimes indicated by ripple-marks on

the fine sand of the sea-floor at a depth of 600 feet. A
good test for the absence of serious abrasion is furnished

by the presence of fine mud on the bottom. 'Wherever

that is found, we may be tolerably sure that the bottom at

that place lies beyond the reach of ordinary breaker action.'

From the upper limit at which the accumulation of mud is

possible to high-water mark, and in exposed places up to

100 feet or more above high-water mark, lies the zone

within which the sea does its work of abrasion. To this

zone, even where the breakers are heaviest, a greater

extreme vertical range can hardly be assigned than 300 feet,

and in most cases it probably falls far short of that extent

The mechanical work of erosion by the sea is done in

four ways :—(1) the enormous force of the breakers suffices

to tear off fragments of the solid rocks
; (2) the alternate

compression and expansion of the air in the crevices of rocks

exposed to heavy breakers dislocates rocks even above the

limits of wave-action
; (3) the hydraulic pressure of those

portions of large waves which enter fissures and cavities

forces asunder masses of rock; (4) the waves make use

of the loose fragments within their reach in battering down

the cliffs exposed to their fury.

(1.) Abundant examples of the dislodgement of huge

blocks of rock from their parent masses are furnished by

the precipitous shores of Caithness, and of the Orkney and

Shetland Islands. It sometimes happens that demonstra-

Fig. ". b

'X7"^> ''

Figs. 7 and 8.-

are powerful enough to move grains of sand- and gravel

^ See papers by Dr CroU on " Gulf-streaio and Ocean-currents,'* in

Gcol. Mart, and rhil. Mag. for 1869, 1870-74, and Climate and Time.
* See Bischofs Chemical Geology, vol. i. cJaj), vu^

' T. Stevenson on Harbours, p. 47.

Sections of the Bound Stem- of Wlalscy. Shetland (from Sleronson's Hartouri. p. 32) :

a, b, c, and d, positions of blocks moved by the sea.

tion of the height to which the effective force of breakers

may reach is furnished at lighthouses built on exposed

parts of the coast. Thus, at Unst, a door was broken open

at a height of 195 feet above the sea, and at the Bishop

Rock lighthouse a bell was wrenched off at a level of 100

feet above high-water mark.^ Some of the most remark-

able instances of the power of breakers have been observed

by Mr Thomas Stevenson among the islands of the Shetland

group. On the Bound Skerry he found that blocks of rock

up to 9J tons in weight had been washed together at a

height of nearly 60 feet above the sea, that blocks weighing

from 6 to 1 3i tons had been actually quarried out of their

orieinal bed. at a heisrlit^of froze 70 to 75 feet, and that a

' Encyclopxdia ilctropoliLana, art.

T. Stevenson on Harbours, p. 15.

' Waves.'

'Ibid. ^Ibid., p.' 31,
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block of nearly 8 tous had been JriTen before the waves at

the level of 20 feet above the sea, over very rough ground,

to a distance of 73 feet (figs. 7 and 8). Ha likewise

records the moving of a 50-tou block by the waves at

Barrahead, in the Hebrides.^ At Plymouth also, blocks of

several tons in weight have been known to be washed about

the breakwater like pebbles.-

(2.) But, besides their mechanical force, waves acquire a

singular and most effective aid from the air. It is a fact

familiar to engineers that, even from a vertical and appar-

ently perfectly solid wall of well-built masonry exposed to

heavy seas, stones will sometimes be started out of their !

places, and that when this happens a rapid enlargement of I

the cavity may be effected, as if the walls were breached

by a severe bombardment. At the Eddystona lighthouse,

during a storm in 1840, a door which had been securely

fastened against the force of the surf from without, was

actually driven outward by a pressure acting from within

the tower, in spite of the strong bolts and hinges, which

were broken. We may infer that, by the sudden sinking

of a mass of water hurled against the building, a partial

vacuum was formed, and that the air inside forced out the

door in its efforts to restore the equilibrium.^ This explana-

tion may partly account for the way in which the stones

are started from their places in a solidly built sea-wall.

But besides this cause we must also consider a perhaps still

more effective one in the condensation of the air driven

before the wave between the joints and previces of the

stones, and its subsequent instantaneous expansion when the

wave drops. During gales when large waves are driven to

shore, many tons of water are poured suddenly into each

cleft and cavern within reach. These volumes of water, as

they rush in, compress the air into every joint and pore of

the rock at the further end, and then quickly retiring, exert

such a suction as from time to time to bring down part of the

walls or roof. The sea may thus gradually form an inland

passage for itself to the surface above, in a "blow-hole" or

" pulfiug-hole," through which spouts of foam and spray are

in storms shot high into the air. On the more exposed

portions of the west coast of Ireland numerous examples of

such blow-holes occur. In Scotland, likewise, they may
often be observed, as in the BuUers (boilers) of Buchan on

the coast of Aberdeenshire, and the Geary Pot near

Arbroath. Magnificent instances occur among the Orkney

and Shetland Islands, some of the more shattered rocks of

these northern coasts being, as it were, honeycombed by sea-

tunnels, many of which open up into the middle of fields

or moors.

'3.) The sea-water which, as part of an inrushing wave,

fills the gullies and chinks of the shore-rocks exerts the

same pressure upon the walls between which it is confined

as the rest of the wave is doing upon the face of the cliff.

Each cleft so circumstanced becomes a kind of hydraulic

press, the potency of which is to be measured by the force

with which the waves fall upon the rocks outside—a force

which often amounts to three tons on the square foot.

There can be little doubt that by this means considerable

pieces of a cliff are from time to time dislodged.

' Stevenson, op. cit., pp. 21-37.
- The reader will bear in mind that the specific gravity of bodies

IS preatly reduced when in water, and still more in sea-water. The
foUQWing examples will illustrate this fact (Stevenson on llarbouTS,

p. 107):-
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really greater thau that from the action of the breakers.

What the sea chiefly does is to break down and wash away

the rubbish that falls from the cliffs, and thus to leave .an

ever fresh surface for renewed denudation.

(5.) Among the erosive operations of the sea must be in-

cluded what is performed by floating ice. Along the margin

of arctic lands a good deal of work is done by the broken

up floe-ice and ice-foot. These cakes of ice, driven ashore

by storms, tear up the soft shallow-water or littoral deposits,

rub and scratch the rocks, and push gravel and blocks of

rock before them as they strand on the beach. Icebergs

also, when they get aground in deep water, must greatly

disturb the sediment accumulating there, and must grind

down any submarine rock on which they grate as they are

driven along.

The general result of tho erosive action of the sea

on the land is the production of a submarine plain. As

the sea advances by cutting slice after slice away from the

coast, successive lines of beach pass under low-water mark.

Tlie whole of the littoral belt, as far down as wave action

has influence, is continually being ground down by the

moving detritus. If no change of level between sea and

land should take place, the sea might conceivably eat

its way slowly far into the land, and produce a gently slop-

ing j-et almost horizontal selvage of plain covered perman-

ently by the waves. In such a submarine plain the influ-

ence of geological structure, and notably of the relative

powers of resistance of different rocks, would make itself

conspicuous. The present promontories caused by the

superior hardness of their component rocks would no doubt

be represented by ridges on the subaqueous plateau, while

the existing bays and creeks worn out of softer rocks would

be marked by lines of valleys or hollows.

III. Teanspoet.—The sea by means of its surface-drifts

and currents carries sedimentary material to great distances

and strews them over its floor. Near land, where the

movements of the water are active, much coarse detritus

is transporfed along shore or swept farther out to sea. A
prevalent wind, by creating a current in a given direction

along a coast-line, will cause the shingle to travel coast-

wise, the stones getting more and more rounded and reduced
in size as they recede from their sources. The Chesil

Bank, which runs as a natural breakwater 16 miles long
connecting the Isle of Portland with the mainland of

Dorsetshire, consists of rounded shingle which is constantVy

being driven westwards. On the Moray Firth the reefs of

quartz-rock about Cullen furnish abundance of shingle,

which moves westwards along the coast for more than
15 miles. The coarser sediment probably seldom goes
much beyond the littoral zone. Fine gravel, hawever, is

pushed along the bottom by currents even at 600 fathoms
;

for .at that depth in the North Atlantic between the
Faroe Islands and Scotland small pebbles of volcanic and
other rocks are dredged up which have probably been
carried by an arctic under-current from the north. At
greater depths the force of currents at the bottom must be
too feeble to push along any detritus. But much fine

sediment is carried in suspension by the sea for long dis-

tances from land. Some rivers, as the Amazon, pour so
much silt into the sea as to discolour its water for several
hundred miles away from land. After wet weather the
coast-waters round the shores of the British Islands are some-
times made turbid from the quantity of mud brought down
from the land. Dr Carpenter found the bottom waters of
the Mediterranean to be everywhere permeated by an ex-
tremely fine mud, derived no doubt from the rivers and
shores of that sea, borne away out far from land, and
settling slowly down upon the bottom. He remarks that
the characteristic blueness of the Mediterranean may be
eiplained, like that of the Lake of Geneva (as shown by D:

Tyndall), oy the difl'usion of those exceedingly minute
sedimentary particles through the water.

But the most startling evidence of_ the wide extent to

which transport takes place in the ocean is that supplied

by the observations made during the voyage of the
" Challenger." From the abysses of the Pacific Ocean, at

the furthest distances from land, the dredge brought up
bushels of rounded pieces of pumice of all sizes up to

blocks a foot in diameter. These fragments were all evi-

dently water-worn, and almost certainly were derived from

the land. Some small pieces indeed were taken on the

surface in the tow-net. Round volcanic islands, and off

the coasts of volcanic traits of the mainland, the sea is

sometimes covered with floating pieces of water-worn pumice

swept out by flooded rivers. These fragments drift away
for hundreds or even thousands of miles until, becoming
water-logged, they sink to the bottom. Their universal

distribution was one of the most noticeable features in the

dredgings of the " Challenger." The clay which is found

on the bottom of tho ocean at the greatest distances from

any shore may be partly due to its transport in that condi-

tion from land, but more probably to the decomposition of

the drifted pumice.'

Another not unimportant process of marine transport is

that performed by floating ice. Among the arctic glaciers

moraine stuS' is of rare occurrence ; but occasional blocks

of rock and heaps of earth and stones fall from the cliffs

which rise above the general waste of snow. Hence on the

icebergs that float off from these glaciers, rock debris some-

times may be observed. It is transported southward for

hundreds of miles until, by the shifting or melting of the

bergs, it is dropped into deep water. The floor of certain

portions of the North Atlantic in the pathway of the bergs

must be plentifully strewn with this kind. of detritus. By
means of the ice-foot also, an enormous quantity of earth

and stones is every year borne away from the shore as the

ice breaks up, and strewn over the floor of the sounds, bays,

and channels.

IV. Reproduction.—The sea being the receptacle for

the material worn away from the land must receive and store

up in its depths all that vast amount of detritus by the re-

moval of which the level and contours of the land are in

the course.of time so greatly changed. The deposits which

take place within the area covered by the sea may be

divided into two groups—the inorganic and organic. It is

the former with which we have at present to deal ; the

latter will be discussed with the other geological functions

of plants and animals. The inorganic deposits of the sea-

fl»or are partly (a) land-derived or terrigenous, partly (l)

abyssal

(a.) Land-derived or Te}-ri(/enons.—These may be con-

veniently grouped according to their relative places on the

sea-bed.

(1.) Shore Deposits.—The most conspicuous and familiar

are the layers of gravel and sand which accumulate between

tide-marks. As a rule, the coarse materials are thrown up

about the upper limit of the beach. They seem to remain

stationary there ; but if watched and examined from time

to time, they will be found to be continually shifted by high

tides and storms, so that the bank or bar of shingle retains

its place though its component pebbles are being constantly

moved. Below the limit of coarse shingle upon the beach

lies the zone of fine gravel, and then that of sand. These

zones are far from being constant
;
yet when they all occur

on the same beach, they tend to range themselves according

to their relative coarseness, the rougher detritus lyitig at

the upper, and the finer towards the lower edge of the

shore. The nature of the littoral accumulations on any

• Murray, Proc. Roy. Soc. Edin., 1876-7, p. 247.



288 GEOLOGY [hi. dynamical.

giveu part of a coast-line must depend either upon tUo

character of the shore-rocks which at that locality are

broken up by the waves, or upon the set of the shore-cur-

rents and the kind of detritus they bear with them. Coasts

exposed to heavy surf, especially where of a rocKy charac-

ter, are apt to present beaches of coarse shingle between

their projecting promontories. Sheltered bays, on the other

hand, where wave action is comparatively feeble, afford a

gathering ground for fine sediment such as sand and mud.
Estuaries and inlets into which rivers enter frequently show
wide muddy flats at low water. The mud brought down
by the fresh water is allowed to sink to the bottom when
the motioTi of the current is checked as it enters the sea.

(2.) Infra-Littoral and Deeper-Water Deposits.—These

extend from below low-water mark to a depth of sometimes

as much as 2000 fathoms, and reach a distance froni land

varying up to 200 miles or even more. Near land, and in

comparatively shallow water, they consist of banks or sheets

of sand more rarely mixed with gravel. The bottom of the

North Sea, for example, which, between Britain and the

continent of Europe lies at a depth never reaching 100

fathoms, is irregularly marked by long ridges of sand en-

closing here and there hollows wliere mud has been

deposited. In the English Channel large banks of gravel

extend through the Straits of Dover as far as the entrance

to the North Sea. These features seem to indicate the

lino of the chief mud-bearing streams from the land, and

the general disposition of currents and eddies in the sea

which covers that region, the gravel ridges marking the

tracks of the more rapidly moving currents, while the

muddy hollows point to the eddies where the fine sediment

is permitted to settle on the bottom. It is possible, how-

ever, that the inequalities on the floor of the North Sea, and

their peculiarities of sediment, may not be due wholly to

modern accumulations, but partly to the contour of the

ground before it was submerged and the land connexion

between Britain and Europe was destroyed

During the course of the voyage of tho "Challenger,"

the approach to land could always be foretold from the

character of the bottom, even at distances of 150 and 200
miles from land. The deposits were found to consist of

blue and green muds derived from the degradation of older

crystalline rocks. At depths of 100 to 700 fathoms they

are often coloured green by glauconite. At greater depths

they consist of blue or dark slate-coloured mud with a thin

upper layer of red or brown. Throughout these land-derived

Bcdiments particles of mica, quartz, and other minerals are

distributed, the materials becoming coarser towards land.

Pieces of wood, portions of fruits, and leaves of trees occur

in them, and further indicate the reality of the transport of

material from the land. Shells of pteropods, larval gastero-

pods, and lamellibranchs are tolerably abundant in these

muds, with many infra-littoral species of Foraniinifei-a, and

diatoma Below 1500 or 1700 fathoms pteropod shells

seldom appear, while at 3000 fathoms hardly a for.aminifer

or any calcareous organism remains (Murray, Proc. Hoy. Soc.

Ediii., 1876, p. 519). Round volcanic islands the bottom

is found to be covered with grey mud and sand derived from

tho degradation of volcanic rocks. These deposits can be

traced to great distances, as at Hawaii for 200 miles or

more. Pieces of pumice, scoriiB, Arc, occur in them,

mingled with marine organisms, and more particularly with

abundant grains, incrustations, and nodules of an earthy

peroxide of manganese. Near coral-reefs the sea-floor is

coated with a white calcareous mud derived from the

abrasion of the coral. The cast coast of South America

supplies a peculiar red mud which is spread over the

Atlantic slope down to depths of more than 2000 fathoms.

,'b.) .^Ayssa/.—Passing over at jiresent the organic de-

posits whicli form so characteristic a feature on the floor

of tho deeper and more open parts of the ocean, we coma
to certain red and grey clays found at depths of more than

2000 fathoms down to the bottoms of the deepest abysses.

These consist of exceedingly fine clay, coloured sometimes
red by iron-oxide, sometimes of a. chocolate tint from
manganese oxide, with grains of quartz, mica, pumice,
scoria;, peroxide of manganese, and other mineral substances,

together with Foramiiiifera, and in some regions a large

proportion of siliceous Hadiularia, Mr Murray has shown
the high probability that these clays result from the decom-
position of pumice and fine volcanic dust transported fruni

volcanic islands into mid-ocean. The extreme slowness of

their deposit is strikingly brought out in the tracts farthest

removed from land. From these localities great numbers
of sharks' teeth, with ear-bones and other bones of whales,

were dredged up in the " Challenger " expedition,-—some
of them quite fresh, others partially crusted with peroxide

of manganese, and some completely and thickly surrounded
by that substance. We cannot suppose that sharks and
whales so abound in the sea as to cover the floor of the

ocean with a continuous stratum of their remains. No
doubt each haul of the dredge which brought up so many
bones represented the droppings of many generations. The
successive stages of manganese incrustation point to a long,

slow, undisturbed period, when so little sediment accumu-
lated that the bones dropped at the beginning remained at

tlie end still uncovered, or only so slightly covered as to

be easily scraped up by the dredge. In these deposits,

moreover, Mr Murray has found numerous minute spherular

particles of metallic iron which there is every reason to

believe are of cosmic origin—portions of the dust of meteo-

rites which in the course of ages have fallen upon the sea-

bottom. Such particles no doubt fall all over the ocean

;

but it is only on those parts of the bottom which, by their

dktance from any land, receive accessions of deposit with

extreme slonness, and where therefore the present surface

may contain the dust of a long succession of years, that it

has been possible to detect them.

The abundant deposit ot peroxide of manganese over tho

floor of the deep sea is one of the most singular features of

recent discovery. It occurs as an earthy incrustation round

bits of pumice, bones, and other objects. The nodules

possess a concentric arrangement of lines not unlike those

of urinary calculi. That they are formed on the spot, and

not drifted from a distance, was' made abundantly clear

from their containing abyssal organisms, and enclosing more

or less of the surrounding bottom, whatever its nature might

happen to be. Mr Murray refers their origin to the decom-

position of the manganese-bearing minerals in the univer-

sally difl'used volcanic detritus. Quite recently Mr J. Y.

Buchanan has dredged similar manganese concretions from

some of the deeper parts of Loch Fyne. In connexion with

the chemical reactions indicated by these nodules as taking

place on the sea-bottom, reference may be made to a still

more remarkable but yet unpublished discovery made by

Mr Murray in the course of his examinations of the

materials brought up from the same abyssal deposits. He
has detected abundant minute concretions or bundles of

crystals which on analysis are found to resemble olivine in

composition. These silicates (there may be several of them)

have certainly been formed directly on the sea-bottom, for

they are found gathered round abyssal organisms. It is

diflicult to overestimate tho importance of this fact in re-

ference to the chemistry of marine deposits.

From a comparison of the results of the dredgings maae

in recent years in all parts of the oceans, it is impossible to

.resist the conclusion that there is nothing in the character

of the deep-sea deposits which finds a parallel among the

marine geological formations visible to us on the land. It

is only among the comparatively shallow water accumulations
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o( the existing sea that we encounter analogies to the older

formations. And thus we reach by another and a new

approach the conclusion which on very different grounds

has been arrived at, viz., that the present continental ridges

have existed from the remotest times, and tliat the marine

strata which constitute so large a portion of their mass have

been accumulated not as deep water formations, but in com-

paratively shallow water along their flanks.

Section IIL—Life.

Among the agents by which geologicil ehauges are carried

on upon the surface of the globe living organisms must be

enumerated. Both plants and animals co-operate with the

inorganic agents in promoting the degradation of the land
;

and in some cases, on the other liand, they protect rocks from

decay. Again by tlie accumulation of their remains they

form extensive formations both upon the land and in the sea.

Their operations may hence be described asalike destructive,

conservative, and reproductive. Under this heading also

we may notice the influence of man as a geological agent.

I
I. Destructive Action.—Plants aid in the general pro-

gress of disintegration in various way.s. 1. By keeping the

surfaces of rocks moist, and thus promoting both the

mechanical and chemical dissolution of the rocks. This

action is especially shown by liverworts, mosses, and
otiier plants which only thrive in copious moisture. 2.

By producing through their decay carbonic and other

acids, which, with decaying organic matter taken up
by passing moisture, become potent in effecting tlie

chemical decomposition of rocLs, and in promoting the

disintegration of soils. 3. By inserting their roots or

branches between Joints of rock, which are thereby loosened,

so that large slices may be eventually wedged off. On the

sides of wooded hills and clift's this process may often be

seen ; even among old ruins an occasional sapling ash or

elm may be found to have cast its roots round a portion of

the masonry and to be slowly detaching it from the rest of

tlie wall. 4. By 'attracting rain, as thick woods, forests,

and mosses do, and thus accelerating the general scouring

of a country by running water. The indiscriminate de-

struction of the woods in the Levant has been assigned with

much plausibility as the main cause of the present desicca-

tion of that region. 5. By promoting the decay of dis-

eased and dead plants and animals, as when fungi' over-

spread a damp rotting tree or the carcase of a dead animal.

Of the destructive influences of animal life numerous
illustrations might be given. 1. The composition and
arrangement of soil are affected. Worms are continually

engaged in bringing up the lower portions of the soil to the

surface, and thus increase its fertility and its capability of

being washed away by rain, Burrowing animals, by throw-

ing up the soil and subsoil, expose these to be dried and
blown away by the wind. At the same time their subter-

ranean passages serve to drain off the superficial water and
to injure the stability of the surface of the ground above
then;." In Britain the mole and rabbit- are familiar ex-

amples. In North America the prairie dog has undermined
extensive tracts of pasture land in the west. In Cape
Colony wide areas of open country seem to be in a constant

state of eruption from the burrowing operations of multi-

tudes of Balhyergi and Ck?->/sockloris—small mole-like

animals which bring up the soil and bury the grassy vegeta-

tion under it. 2. The flow of streams is sometimes inter-

fered with, or even diverted, by the operations of animals.

Thus the beaver, by constructing dams, checks the current
of water-cour.'ies, intercepts floating materials, and sometimes
even diverts the water into new channels. This action is

typically displayed in Canada and other parts of North
America. The embankments of the Mississippi are some-
tunea weakened to such an extent by the burrowings of the

cray-fish as to give way and allow the river to inundate the
surrounding country. .Similar results have liuppcned in

Europe from the subterranean operations of rats. 3, Some
MoUusca (fkolas, Sajcicava, Teredo, &c.) bore into stone or

wood, and by the number of contiguous perforations

greatly weaken the material. Pieces of drift-wood are soon
riddled with long holes by the teredo ; while wooden piers,

and the bottom of wooden ships, are often rapidly perfor-

ated. The saxicavous shells, by piercing rocks and leaving

open cavities for rain and sea water to fill, promote the

decay of the stone. 4. Many animals exercise a ruin-

ously destructive influence upon vegetation. Of the many
insect plagues of that kind it will be enough to enumerate
the locust, phylloxera, and Colorado beetle. The pasture in

some piarts of the south of Scotland has in lecent years

been much damaged by mice, which have increased in

numbers owing to the indiscriminate shooting and trapping

of owls, hawks, and other predaceous creatures. Grass-

lioppers cause the destructicm of vegetation in some parts

of Wyoming and other western territories of the United
States. The way in which animals destioy each other,

often on a great scale, may likewise be included among the

geological operations now under description.

It. Conservative Action.—This is admirably shown
by many kinds of vegetation. 1. The formation of a

stratum of turf protects the soil and rocks from being

rapidly disintegrated and washed away by atmo.spheric

action. Hence the surface of a district so protected is

denuded with extreme slowness except along the lines

of its water-courses. 2. Many plants, even without

forming a layer of turf, serve by their roots or branches to

protect the loose sand or soil on which they grow Irom

being removed by wind. The common sand-carex and
other arenaceous plants bind the loose sand-dmics of our
coasts, and give them a permanence which would nt once

be destroyed were the sand laid bare again to siuriiis. In

Nortli America the sandy tracts of tlie western territories

are in many places protected by plants known as .sage-lirusli

and grease-wood. The growth of shrubs and brushwood
along the course of a stream not only keeps the alluvial

banks from being so easily undermined and removed as

would otherwise be the case, but serves to arrest the sedi-

ment in floods, filtering the water, and thereby adding to

the height of the flood plain. On some parts of the west

coast of France extensive ranges of sand-hiUs have been

gradually planted with pine woods which, while preventing

the destructive inland march of the sand, also yield a large

revenue in timber, and have so improved the climate as to

make these districts a resort for pulmonary invalids. In

tropical countries the mangrove grows along the margin of

the sea, and not only protects the land, but adds to its

breadth, by forming and increasing an alluvial belt .along

the coast. 3. Some marine plants likewise afford protec-

tion to shore rocks. This is done by the calcareous null!

pores, which form upon them a hard incrustation ; likewise

by the tangles and smaller fuel which grow abundantly on

the littoral zone and break the force of the waves, or

diminish the effects of ground swell. 4. Forests and brush-

wood protect the soil, especially on slopes, from being v. ashed

away by rain. This is shown by the di.sastrous results of

the thoughtless destructiou of such woods. According

to Pieclus (La Terre, p. 410), in the three centuries from

1471 to 1776, tlie "viguerie.-.," or provostry-districts of the

French Alps, lost a third, a half, and even three-fourths of

their cultivated ground, and the population has diminished

in somewhat similar proportion.s. From 1S36 to 1S6G the

departmenla of Hante- and Bas.i?.'< Alpes lost 25,000 in-

habitauts, oi- i,;iily ouf-tcnth ol tbeir iiopulation—

u

dimiuutiru which li.i., with plausiluun been a.-tigned to tin-

reckles.H remo' al oi the jjine f '.rests, w hereby the .;tcc[.

^- — 37
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mountain sides have been washed bare of their soil. The
desiccation of the countries bordering the eastern Mediter-

ranean has been ascribed to a similar cause. 5. In mountain

districts pine forests exercise also an important conser\ ative

function in preventing the formation or arresting the pro-

gress of avalanches. In Switzerland some of the forests which
cross the lines of frequent snow-falls are carefully preserved.

Animals do not exert any important conservative action

upon the earth's .surface, save in so far as they form new
deposits, as will be imniediately referred to. In the prairie

regions of Wyoming and other tracts of North America,

some interesting minor efl'ects are referable to the herds of

roving animals which migrate over these territories. Pro-

fessor Conistock describes the trails made by the bison, the

elk, and the big-horn or mountain-sheep as firmly-trodden

tracks on which vegetation will not grow for many years.

All over the region traversed by the bison numerous circular

patches of grass are to be seen which have been formed on
the hoUows where this animal has wallowed. Originally they

are shallow depressions formed in great numbers where a

herd of bisons has rested for a time. On the advent of the

rains they become pools of water ; thereafter grasses spring

up luxuriantly, and so bind the soil together that these

grassy patches, or " bison-wallows," may actually become
slightly raised above the general level if the surrounding
ground becomes parched and degraded by the winds {He-

connaissance of N.W. Wi/ominr/, 1875, p. 175).

III. Reproduqtive Action.—Both plants and animals

contribute materials towardsnewgeological formations. Their

remains are enclosed in deposits of sand and mud and there

preserved. But thoy form of themselves not unimportant
accumulations. Of plant formations the following illustra-

tive examples may be given. (1.) Peat-Mosses.—These are

accumi\lations of marshy vegetation which occur in tem-
perate and arctic latitudes, sometimes to a depth of 40 feet

or more. In Europe they have been largely formed by
plants of the genus Sphagnum, which, growing as a spongy
fibrous mass ove'r wet ground, die in their lower parts and
send out new fibres above. It is this lower decaying
stratum which forms the peat. Every stage of the process

may be seen in a large moss, from the green living plants

at the top, through fibrous brown turf 'full of the scarcely

decayed rootlets of the Sphagnum, down to the compact
brown or almost black peat at the bottom. Many peat-

mosses were at one time lakes which have been gradually

filled up by Jjie accumulation of marsh-plants. Peat pos-

sesses a great antiseptic power ; the bodies of animals which
have been entombed in it are sometimes preserved for

many centuries. (2. ) Mangrove Swamps.—On the low moist
shores and river mouths of tropical countries, the mangrove
tree plays 'an important geological part. It grows in such
^situations in a dense jungle, sometimes 20 miles broad,

which fringes the coast as a green selvage, and runs up if

it does not quite ocsupy creeks and inlets. The mangrove
flourishes in sea-water even do\va to low-water mark, form-
ing there a denae thicket which, as the trees drop their

radicles and take root, gi-ows outward into the sea. It is

singular to find terrestrial birds nestling in the branches
above and crabs and barnacles living among the roots below.

By this network of subaqueous radicles and roots the water
is filtered of its sediment, which, retained among the vegeta-

tion, helps to turn the spongy jungle into a firm soil. On
the coast of Florida the mangrove swamp? stretch for long
distances as a belt from 5 to 20 miles broad, which winds
round the creeks and inlets. At Bermuda the mangroves
co-operate with grasses and other plants to choke up the

creeks and brackish lakes. In these waters calcareous algoe

abound, and as their remains are tbrown up amidst the sand
and vegetation they form a remarkably calcareous soil.

(3.) Diatom Mud or Earth.—As the minute siliceous plants

called diatoms occur both in fresh and salt water, the de-

posit formed from their congregated remains is found both
on the sites of lakes and on tbe sea-floor. "Infusorial"
earth and " tripoli powder " consist mainly of the frnstules

i'.nd fragmentary debris of diatoms which have accumulated
on the bottoms of lacustrine areas. Towards the Antarctic

circle the " Challenger" met with Diatomacecem abundance,
both in the surface waters of the ocean and on the bottom.

They form at depths of from 1260 to 1975 fathoms a pale

straw-coloured deposit, which when dried is white and very

light.
^

Animal formations are chiefly composed of the remains
of the lower grades of the animal kingdom, especially of

Molhisca, Actinoioa , a,xidi Foraminifera. (1.) In some cases

they are calcareous. Lime, chiefly in the form of carbonate,

is the mineral substance of which the solid pif.rts of animals
are mainly built up. Hence the great majority of the accum-
ulations formed of animal remains are calcareous. In

fresh water they are represented by the maii of lakes—

a

white, chalky deposit consisting of the mouldering remains

of Molhisca, Entomosiraca, and partly of fresh-water algae,

On the sea-bottom in shallow water they consist of beds of

shells, such asihe oyster-banks of English seas. The fringing,

barrier, and atoU coral-reefs of warm eeas are conspicuous

examples of wide and thick masses of rock formed from the'

accumulated growth of animal organisms. The great reef

of Australia, for example, is 1250 miles long, from 10 to 90
miles broacl, and more than 1800 feet thick. The coral

rock, though formed by the continuous growth of the polyps,

gradually loses any distinct organic structure, and acquires

an internal ci'ystalliiie character owing to the infiltration of

water through its mass, whereby carbonate of lime is carried

down and deposited in the pores and crevices as in a grow-

ing stalactite. Great quantities of calcareous mud are pro-

duced by the breakers which beat upon the outer edge of

the reefs. This mud is partly washed up upon tlie reefs

•and aids in their consolidation,' but in great measure it is

swept away by the ocean currents and distributed over many
thousands of square miles of the sea-floor. In deep water

over the bed of the Atlantic and other oceans a remarkable

calcareous ooze occurs which is formed of the remains of

Foraminiferaja,ai. chiefly of species of the genus Globigerina.

It is next in abundance to the red and grey clays of the

deep sea. It is a pale-grey marl, sometimes red from

peroxide of iron, or brown from peroxide of nmuganese; and
it usually contains more or less clay, even with occasional

fragments of pumice. (2.) SUiceons deposits formed from
animal exuviae are illustrated by another of the deep-sea

formations brought to light by the'' Challenger" researches.

In certain regions of the western and middle Pacific Ocean,

the bottom was found to be covered with an ooze consisting

almost entirely of EaJiolaria. These minute organisms

occur, indeed, more or less abundantly in almost all, deep

oceanic deposits. From the deepest sounding yet taken

(4575 fathoms, or more than 5 miles) a radiolarian ooze

was obtained. The spicules of sponges likewise furnish

materials towards these siliceous accumulations. (3.)

Phosphatic deposits, in the great majority of cases, betoken

some of the vertebrate animals, seeing that phosphate of

lime enters largely into the composition of their bones and

occurs in their excrement. The most typical modern accumu-

lations of this nature are the guano beds of rainless islands

ofl' the western coasts of South America and Southern Africa.

In these regions immense flocks of sea-fowl have in the

course of cgnturies covered the ground with an accumulalion

of their droppings to a depth of sometimes ."^0 to 80 feet,

or even more. This deposit,.consisting chiefly of organic,

matter and nmmoniacal salts, with about 20 per cent, of

phosphate of lime, has acquired a high vsjlue as a manure,

and is being rapidly cleared off. It could only have been
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preserved in a rainless or almost rainless climate. On the

west, of Europe isolated stacks and rocky islands in the sea

are often seen to be white from the droppings of clouds of

sea birds ; but it is merely a thin crust, which is not allowed

to grow thicker in a climate where, rains are frequent and

heavy.

IV. Man as a Geological Agent.—No survey of

the geological workings of plant and animal life upon

the surface of the globe can be complete which does

not take account of the influence of man—an influence

of enormous and increasing consequence in physical geo-

graphy, for man has introduced, as it were, an element of

antagonism to nature. Not content with gathering the

fruits and capturing the animals which she has offered for

his sustenance, he has, with advancing civilization, engaged

in a contest to subdue the earth and possess it. His war-

fare indeed has often been a blind one, successful for the

moment, but leading to sure and sad disaster. He has, for

instance, stripped off the woodland from many a region of

hill and mountain, gaining his immediate object in the

possession of their stores of timber, but thereby laying bare

the slopes to parching droughts or fierte rains. Countries

once rich in beauty, and plenteous in all that was needful

for his support, are now burnt and barren, or washed bare

of their soil It is only in comparatively recent years that

he has learnt the truth of the aphorism

—

"Homo Natural

minister et interpres."

But now, when that truth is coming more and more to

be recognized and acted on, man's influence is none the less

marked. His object still is to subdue the earth, and he

attains it, not by setting nature and her laws at defiance,

but by enlisting her in his service. Within the compass

of this article it is impossible to give more than merely a

reference to this vast subject. The action of man may be

witnessed on climate, on the flow of water, on the charac-

ter of the terrestrial surface, and on the distribution of

Iife.i

1. On Climate.—Human interference afl'ects meteoro-

logical conditions—(1) by removing forests and laying

bare to the sun and winds areas which were previously kept

cool and damp under trees, or which, lying on the lee side,

were protected from tempests ; as already stated, it is

supposed that the wholesale destruction of the woodlands
formerly existing in countries bordering the Mediterranean

has been in part the cause of the present desiccation of

these districts
; (2) by drainage, the effect of this opera-

tion being to remove rapidly the discharged rainfall, to

lessen the evaporation, and thereby to diminish the rainfall

and somewhat increase the general temperature of a country;

(3) by the other processes of agriculture, such as the

transformation of moor and bog into cultivated land, and
the clothing of bare hillsides with green crops or plantations

of coniferous and hardwood trees.

2. On the Flow of Water.— 1. By increasing or diminish-

ing the rainfall man directly affects the course of the

waters over the laqd. 2. By his drainage operations he
makes the rain to run off' more rapidly than before, and
thereby increases the floods in the rivers. 3. By wells,

bores, mines, or other subterranean works he interferes with
the underground waters and consequently with the dis-

charge of springs. 4. By embanking rivers he confines

them to narrow channels, sometimes increasing their scour,

and enabling them to carry their sediment further seaward,
sometimes causing them to deposit it over the plains and
raise their leveL

3. On the Surface of the Land.—Man's operations alter

* The reader will fiiid much suggestive matter ia Marsli's Afau and
Nature, a work which, as its title denotes, specially treaf! of this
subject. A new and enlarged edition of this volume was published
In 1874 under the title of I'hi Marlh as Modt/kd oy Human Action.

the aspect of a country in many ways :— (1) by chang-
ing forest into bare mountain, or clothing bare mountains
with forest ; (2) by promoting the growth or causing the
removal of peat-mosses

; (3) by heedlessly uncovering sand-
dunes, and thereby setting in motion a process of destruc-

tion which may convert hundreds of acres of fertile land
into waste sand, or by prudently planting the dunes with sand-

loving vegetation or pines, and thus arresting their landward
progress

; (4) by so guiding the course of rivers as to make
them aid him in reclaiming waste land, and bringing it

under cultivation; (5) by piers and bulwarks, whereby the

ravages of the sea are stayed, or by the thoughtless re-

moval from the beach of stones which the waves had
themselves thrown up, and which would have served for a

time to protect the land; (6) by forming new deposits either

designedly or incidentally. The roads, bridges, canals,

railways, ttmnels, villages, and towns with which man has

covered the surface of the land will in many cases form a

permanent record of his presence. Under his hand the

whole surface of civilized countries is very slowly covered

by a stratum, either formed wholly by him, or due in great

measure to his operations, and containing many relics of his

presence. The soil of old cities has been increased to a

depth of many feet by the rubbish of his buildings ; tho

level of the streets of modern Rome stands high above that

of the pavements of the Cffisars, and that again above the

roadways of the early republic. Over cultivated fields his

potsherds are turned up in abundance by the plough. The
loam has risen within tho walls of his graveyards, as gene-

ration after generation has mouldered there into dust.

4. On the Disti-ibution of Life.—It is under this head,

perhaps, that the most subtle of human influences come.

Some of man's doings in this domain are indeed plain

enough, such as the extirpation of wild animals, the

diminution or destruction of some forms of vegetation, the

introduction of plants and animals useful to himself, and

especially the enormous predominance given by him to the

cereals and to the spread of sheep and cattle. But no such

extensive disturbance of the normal conditions of the distri-

bution of life can take place without carrying with it many
secondary effects, and setting in motion a wide cycle of

change and of reaction in the animal and vegetable kingdoms.

For example, the incessant warfare waged by man against

birds and beasts of prey in districts given up to the chase

leads sometimes to unforseen results. The weak game is

allowed to live, which would otherwise be killed off and

give more room for the healthy remainder. Other animals

which feed perhaps on the same materiab as the game are

by the same cause permitted to live unchecked, and thereby

to act as a further hindrance to the spread of the protected

species. But the indirect results of man's interference with

the regime of plants and animals still require much pro-

longed observation.

From this brief and imperfect outline the reader may
perceive that man takes an important place as a geological

agent, and that in future ages the traces of his interference

will introduce a new element of difficulty into the study of

geological phenomena.

PART IV.—STRUCTURAL GEOLOaY,

OB THE AECHITECTTJKE OS THE EARTH's CETJST.

Having considered the nature of the materials constitut-

ing the erust of the earth, and the operation of the different

agencies by which these materials are produced, arranged,

and modified, we may now proceed to examine the structure

of the crust itself with the view of marking how its com-

ponent parts have been put together. Since by far the

largest portion of the crust consists of sedimentary or
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aqueous roi;kj, it will bu of aJvantage to treat of tUem first,

noting, ill tlie first place, their original characters as result-

ing from the circumstances under which they were formed,

and afterwards, tlie modifications subsequently effected

upon them. J[any of these superinduced structures, which

are not peculiar to sedimentary, but occur more or less

markedly in all rocks, may be conveniently described to-

gether. The distinctive characters of the igneous or

eruptive rocks, as portions of the architecture of the crust

will then be described; and lastly, those of the crystalline

schists and other associated rocks to which the name of

metamorphic is usually applied.

I. SlRATIFICATIoy AND ITS AoCOMPAVIMENTS.

Tlie term " stratified," so often applied as a general

designation to the aqueous or sedimerrtary rocks, expresses

their leading structural feature. They are arranged in

layers or strata, an arrangement characteristic of them alike

in hand specimens and in the cliffs of mountains. Not that

every morsel of aqueous rock exhibits evidence of stratifica-

tion. But it is this characteristic which is least frequently

absent. The general aspects of stratification will be best

followed in an explanation of the tcrhi's by which they are

expriitbed.

Lam'mije are the tuinncst paper-like layers of deposit in

a stratified rock. Such fine layers only occur where the

material is fine-grained, as in mud or shale, or whore fine

scales of some mineral have been plentifully deposited, as

in micaceous sandstone. In some laminated, rocks the

lamin.'E cohere so firmly that they can hardly be split open,

and the rock will break more readily across them than in

theii direction. More usually, however, the planes of

lamination serve as convenient divisional planes by means
of which the rock can be split open. The frequency with

which lauiiuie can be separated from each other, indicating,

aj it does, a failure of coherence betv/een the layers of

deposit, may probably be taken'as a proof that these, layers

were originally laid down at intervals of sufficient duration

to admit of a considerable amount of consolidation of one
layer before the deposition of the next. It is quite possible

that ill many, if not in most cases, these intervals were of

I mger duration than those required for the successive

deposit of the lamina;. In estimating therefore the length

of time represented by say one font of such finely lami-

nated rock, we might reasonably regard the actual time
occupied in deposition as only a small fraction of the whole
interval.

The existence of lamin* points to tranquil conditions of

slow intermittent deposit. The sediment has been borne
at interv.ils and fallen over the same area of undisturbed

water. Regularity of thickness and persistence of litho-

logical character among the laminae may bo taken to indi-

cate periodic currents, of approximately equal force, from
the same quarter. In some cases successive tides in a

sheltered estuary may have been the agent of deposition.

Ill others the sediment was doubtless brought by recurring

river-floods. A great thickness of laminated rock, like the
massive shales of PaliEozoic formations, points to a prolonged
[icriod of quiescence, and probably, in most cases, to slow,

tranquil subsidence of the sea-floor. On the other hand,
the alternation of thin bands of laminated rock with others

coarser in texture and non-laminated suggests consider-

able oscillatiin of currents from different quarters bearing
different qualities and amounts of sediment.

Strata or Bah are layers of rock varying from an .ncli or

less up to many feet in thickness. A stratum may be made
up of m my laminse, if the nature of the sediment and mode
ot deposit liave favoured the production of this structure

This has very commonly been the case whore the sediment

has been exceedingly fine-grained. Where the materials

are of coarser grain, the strata, as a rule, are net laminated,

but form the thinnest parallel divisions of the mass of rock.

Strata, like laniinie, may either cohere firmly, or, as more
usually happens, be separable witli more or less ease from

each other. In the former case we may suppose the upper
to have followed the lower bed without the lapse of an

interval long enough to allow of the consolidation of the

latter. The common merging of a stratum into that which

overlies it must no doubt be regarded as evidence of mors
or less gradual change in the conditions of deposit. Where
the overlying bed shows no cohesion with that below it, the

interval was probably of some duration. A stratum may
be one of a series of similar beds in the same mass of rock.

Thus a thick sandstone consists of many individual strata,

varying it may be very considerably in their respective

thicknesses. Or a stratum may be complete and distinct

in itself, as vrhere one of limestone or ironstone runs

through the heart of a series of shales. As a general rule

we may conclude that wherever among sedimentary accu-

mulations stratification is exceedingly well-marked the

rocks were formed rather slowly, and that where it is weak

or absent the conditions of deposit were more rapid, with-

out the intervals and changes necessary for the production

of the distinctly stratified structure.

Fahe-hedding, Currcni-heddinr/.—Some strata, particu-

larly sandstones, are n>flrked by an irregular lamination,

wherein the laminae, though fur short distances parallel to

each other, are oblique to the general etratification of the

mass, at constantly varying angles and in different direc-

tions. The accompanying section (fig. 0) illustrates this

Fig 9.—Sctliuii of fulsi.' ljLjdi:d stiaiu ull the cuasl of Watcifuul.'

structure, which is known by the name of false-bedding or

current-bedding. The finer lines in this drawing represent

the lamina; of deposit, the stronger lines mark successive

surfaces on which these laminae were laid down. Such a

structure points to frequent clianges in the direction of the

currents by which the sediment was carried along and de-

posited. Sand jjuslied over the bottom of a sheet of wafer

by varying currents tends to accumulate irregularly in

bands and ridges, which often advance with a steep sloju'

in front. The upper and lower surfaces of the bank or bed

of sand may remain parallel with each other as well as with

the underlying bottom, yet the successi re lamina; composing

it m.ay lieatan angle of 30°or efen more. We may illustrate

this structure by the familiar formation of a railway em-

bankment. The top of. the embankment on which the

permanent way is to be laid is kept level, but the advancing

end of the earth-work shows a steep slope over which the

' The woodcuts ill this P:u-t arc (with 'the exception of Nos. 20 anJ

31) from tlie .iiticle GEOLoav in tlie last edition of Vat Ency. Brit.,

written by the late J, B. .lukes. F.R.S.
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workmen-ai-e constantlydiscliiii-gingwaggon-Uiids of rubbish.

Hence the emb.aiikmeut, if cut open longitudinally, would

[iresent a " fals^bedded " structure, for it would be found

to consist of many irregular layers inclined at a high angle

in the direction in which tlij formation of the mound had

aWanced. In the accompanying figure (fig. 10) the water

Fic 10.—Section illubtratins tile pro^lnction of falsc-bcdjinjj

moving in the direction of the; arrow may drop sand

at b, which will correspond in lamination with the general

stratification of the locality ; but when the current reaches

the steep front of one of tht; advancing sand sheets it will

allow the sand to roll down the slope, and may continue to

bring fresh supplies of sediment until the slope is gradually

effaced. Xow and then, however, instead of laying down
.sediment, a current of greater strength than usual may
ajipear and sweep away portions of the sediment already

ileposited.

irre^/ularittes of Titd'Untj due to Itifqualitics of Dejjosiiti'oii

or of Erosion.—A sharp ridge of sand or gravel m.ay be liid

duwu under water by current-action of some strength.

Should the motion of the water diminish, finer sediment
may be brought to the place and be deposited around atjd

above the ridge. In such a case the stratification of tlie

later accumulation will end off abruptly against the flanks

of the older ridge, which will appeir to rise up through

the overlying bed. In fig. 11. for csauiple, the lower bed

?j?CJ^rS;-L?S

^|'^ 11, -lliiiintl of cl.iy Willi iruiiDtuiiu balls (ii). covered liy bcdi of coal [6*).

seems to have been locally heaped up into the shape of a
iiionnd or ridge before the coal was accumulated over it.

Apiiearances of this kind are not uncommon iu some coal-
fiidds, where they are known to tlie miners as "rolls,"
"swells," or "horses' backs." A structure e.xactly the
reverse of the preceding occurs where a stratum has been
•scooped out before the deposition of the layers which cover
it. This has often been observed in mining for coal.
(,'hannels have been cut out of a coal-seam, or rather out of
llie bed of vegetation which ultimately became coal, and
tliese channels, ramifying and winding sometimes like tliose
of strcimlets on flat ground, have been filled up with sandy

Flo, 12,—,SccUcin <if New Red Sandstone, road-ciittinc nc.ir Wolverhampton.
1, lied and wlilte clay or marl ; 2, Brown santlstoiie witfi irrciriUar patctiea of
marl; 3. Ilcd marl, paitlully eroded before the ileposition of 4. Brown sand-
stone croiled before the fonnatioii of ,1. Calc-in-ntis sandstone or cornstone.

or muilJy sediment. In fig. 12 a section is given of a
remarkable series of such erosions, where beds of clay and
sandston'i have been extensively denuded in the intervals

between the deposit of the successive beds. In these and
similar cases it is evident that the erosion took place con-

temporaneously with the accumulation of the deposits as a

whole. We cannot tell, of course, how long an interval

elapsed between the formation of a given stratum and that

of the next stratum which lies upon its eroded surface, ma-
how much depth of rock may have been removed in tho

erosion. When, however, as in the instances with which
we are dealing, the structure occurs among conformable

strata, evidently united as one lithologically continuous series

of deposits, we may reasonably infer that the missing por-

tions are of small moment and that the erosion was merely
due to the irregular and more violent action of the very

currents by which tlu sediment of the successive strata was
supplied.

The case is vary diS'ereut when the eroded strata are

inclined at a diiferent angle to those above them, and are

strongly marked oS' by lithological distinctions. In some
of the coal-mi. les in central Scotland, for " instance, deep
channels have been met with entirely filled with sand,

gravel, or clay belonging to the general superficial drift of

the country. These channels have evidently been water-

courses worn out of the coal-measure strata at a compara-
tively recent geological period, and subsequently buried

under the glacial accumulations. There is a complete dis-

cordance between them and the Palaeozoic strata below,

pointing to the existence of a vast interval of time.

Ripple-mark.—The surface of many beds of sandstone is

marked with line? of wavy ridge and hollow, such as may
be seen on any shore from which the tide has retired.

This kind of surface is known as " ripple-mark." It may
be formed on dry blown sand by the action merely of the

wind, and it is of evpryday occurrence under shallow water,

not merely on sea-shores, but on the floors of lakes and of

river-pools. The water, gently agitated by the wind in

a given direction, throws the surface of the underlying

sediment into ripples which tend to run at right angles to

the course of movement. But as tlie wind veers from point

to point, producing corresponding changes in the direction

of the water-currents, the ripples on the bottom are not

strictly parallel, but often coalesce, intersect, and undulate

in their course. Their general direction, however, suflaces

to indicate the quarter whence the chief movement of the

water has come. No satisfactory inference can be drawn
from the existence of a rippled surface as to the depth of

water in which the sediment was accumulated. As a rule

it is in water of only a few feet or yards in depth that

ripple-mark is formed. But it may be -produced at any

depth to which the agitation caused by wind on the upper
waters may e.vtend.

On an ordinary beach each tide usually effaces the ripple-

marks made by its predecessor, and leaves a new series to be

obliterated by the next tide. But where the markings are

formed in water which is always receiving fresh accumula-

tions of sediment, a rippled surface may be gently over-

spread by the descent of a layer of sediment upon it and

may thus be preserved. Another series of ripples may then

be made in the overlying layers, which in turn may be buried

and preserved under a renewed deposit of sand. In this

way a considerable thickness of such ripple-marked strata

may be accumulated, as has frequently taken place among
geological formations of all ages.

An examination of any sandy beach from which the sea

has recently retired brings before us many modifications of

the perfect ripple-mark. The ridges may be seen to grow

more and more notched and irregular, until at last tL; beach

seems to be dotted over with little, fiat, dome-shaped

mounds, or as if the ridges of the ripple-mark had been

furrowed across. These modifications are doubtless due to

the partial effacement of the ridges by subsequent action
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of the water agitated by wind from a different quarter.

Such indications of shallow-water conditions may often

be obseryed among old arenaceous deposits, as ii the

Cambrian and Silurian rocks. Jo like manner we may
frequently detect, among these ancient formations, small

isolated or connected linear ridges directed from some com-

mon quarter, like the current-marks frequently to be found

behind projecting fragments of shell, stones, or bits of

sea-weed on a beach from which the tide has just retired.

Sim-cracb, Rain-pittings, <i-c,—Proofs may not infre-

quently be found that during deposition aqueous strata have

been laid bare to air and sun. The nature and validity of

this evidence will be best ascertained by observations made

at the margin of the sea, or of any inland sheet of water,

which from time to time leaves tracts of" mud or fine sand

exposed to sun and rain. The way in which the muddy
bottom of a dried-up pool cracks into polygonal cakes when

exposed to the sun may be illustrated abundantly among

geological formations of all ages. These desiccation-cracks,

or sun-cracks, could not have been produced so long as

the sediment lay under water. Their existence therefore

among any strata proves that the surface of rock on which

they lie was exposed to the air and dried before the next

layer of water-borne sediment was deposited upon it.

With these markings are not infrequently associated

prints of rain-droijs. The familiar effects of a heavy shower

upon a surface of moist sand or mud may bo witnessed

among rocks even as old as parts of the Cambrian system.

In some cases the rain-prints are found to be ridged up on

one and the same side in such a manner as to indicate that

the rain-drops as they fell were driven along in a slanting

direction. The prominent side of the markings therefore

indicates the side towards which the wind blew.

Numerous proofs of shallow shore-water, and Ukewise of

exposure to the air, are supplied by markings left by ani-

mals. Castings and trails of worms, tracks of moUusks and

crustaceans, fin-marks of fishes, footprints of birds, reptiles,

and mammals, may all be preserved and give their evidence

regarding the physical conditions under which sedimentary

formations were accumulated. It may frequently be noticed

that such impressions are associated with ripple marks, rain-

prints, or sun-cracks ; so that more than one kind of evi-

dence may be gleaned from a locality to show that it was

sometimes laid bare of water.

Gas-spurts.—The surfaces of some strata, usually of a

dark colour and containing much organic matter, may be

observed to be raised into little heaps of various indefinite

shapes, not, like the heaps associated with worm burrows,

connected with pipes descending into the rock, nor composed

of different material from the surrounding sandstone or

shale. These may be conjectured to be due to the inter-

mittent escape of gas from the decomposing organic matter

in the original sand or mud, as we may sometimes witness

in operation among the mud flats of rivers and estuaries.

On a small scale these protrusions of the upper surface of a

deposit may be compared with the well-known mud-lumps

at the mouths of the Mississippi, where the muddy bottom

rises into mounds sometimes to a height of several yards

above the water, from the top of which great quantities of

carburetted hydrogen gas make their escape, together with

water and mud.
Concretions.—Many sedimentary rocks are marked by the

occurrence of concretions in them, either distinct in aspect

and composition from the general mass of the rock, or

forming really part of that mass, though separated from the

rest by their being agglutinated into concretionary forms.

Such concretions, whore they differ in petrographical

characters from the surrounding matter, are almost invari-

ably of original or contemporaneous formation, that is, wore

formed at the aamo time as the strata omong which they

[17. sTBTJCnjVAL,

lie. Where, however, they appear to be merely com-
pacted portions of the stratum, they may be regarded as

generally due to some subsequent change effected upon the

rock.

Contemporaneous concretions most commonly consist of

carbonate of iron, carbonate of lime, or silica. Many clay-

ironstone beds assume a nodular form, and this mineral

occurs abundantly in the shape of separate nodules' in shales

and clay-rocks. The nodules have frequently formed round

some organic body such as a fragment of plant, a shell,

bone, or coprolite. That the carbonate of iron was slowly

precipitated during the formation of the bed of shale in

which its nodules lie may often be satisfactorily proved by
the lines of deposit passing continuously through the

nodules. In many cases the internal first-formed parts of a

nodule have contracted more than theouterand more compact

crust ; and have cracked into open polygonal spaces which

are commonly filled with calcite. Similar coiicretions of

carbonate of lime occur in some clays and in connexion with

limestones. Concretions of silica occur in limestone of

many geological ages (see ante, p. 239). The flints of the

English chalk are a familiar example, but similar siliceous

concretions occur even in Lower Silurian limestones. The

Fia. 18.—Sketch of limestone-bcda. with concretlona of white chert,

Mitldlcton iloor, DerbyshUe.

silica in these cases has not infrequently been deposited

round organic bodies such as sponges, sea-urchins, and

moUusca, which are completely enveloped in it and have

even themselves been silicified. Iron-bisulphide (pyrite or

maroasite) often assumes the form of concretions, more

FlQ 14.—sketch of pai-t of a block of black chert in the limestone Tvear DabWn.

particularly among clay-rocks, and these, though presenting

many eccentricities of shape, round like pistol-shot or

cannon-balls, kidney-shaped, botryoidal, Ac, agree in usu-

ally possessing an internal fibrous radiated structure.

Phosphate of lime is found as concretions in formations

where the coprolites and bones of reptiles and other animals

have been collected together.

Concretions produced subsequently to the formation of

the rock may be observed in some sandstones, which, when

exposed to the weather, decompose into large round balls.

Some shales exhibit this structure in a still more striking

manner, inasmuch as the concretions consist of the general

mass of the laminated shale, and the lines of stratification

pass through them and mark them out distinctly as super-

induced upon the rock. Some magnesian limestones are
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so concretionary as to rescmblo masses of conglomerate; yet

the concretions, among all their fantastic shapes and with

their acquired crystalline terture, may often be found to

retain traces of the original stratification of the rock. Beds

of rock-salt may likewise be observed to be marked with

traces of a concretionary arrangement

Order of Superposition—the Foundation of Geological

Chronology.—As sedimentary strata are laid down upon one

another in a more or less nearly horizontal position, the

underlying beds must be older than those which cover them.

This simple and obvious truth is termed the law of super-

positiou. It furnishes the means of determining the

chronology of rocks, and though other methods of as-

certaining this point are emfiloyed, they must all be based

originally upon the observed order of superposition. The

onl}' case where the apparent superposition may be decep-

tive is where the strata have been inverted. In the Alps,

for example, tlie rocks composing huge mountain masses

have been so completely overturned that the highest beds

appear as if regularly covered by others which ought pro-

perly to underlie them. But these are exceptional occur-

rences, where the true order can usually be made out from

other sources of evidence.

Alternations of Strata.—Though great variations occur

in the nature of the strata composing a mass of sediment-

ary rocks, it may often be observed that certain repe-

titions occur. Sandstones, for example, are found to be

interleaved with shale above, and then to pass into shale; the

latter may in turn become sandy at the top and be finally

covered by sandstone, or may assume a calcareous character

and pass up into limestone. Such alternations bring before

us the conditions under which the sedimentation took place.

A sandstone group indicates water of comparatively little

depth, moved by changing currents, bringing the sand now
from one side now from another. The passage of such a

group into one of shale points to a diminution in the motion

and transporting power of the water, perhaps to a sinking

of the tract, whereby only fine mud was then iniarmittently

brought into it The advent of a limestone above the shale

serves to show that the water cleared, owing to a deflexion

of the sediment-carrying currents, or to continued and
perhaps more rapid subsidence, and that Foraminifera,

corals, crinoids, Mollusca, or other lime-secreting organisms,

established themselves upon the spot. Shale overlying the

limestone would tell of fresh inroads of mud, which
destroyed the animal life that had been flourishing on the

bottom ; while a return of sandstone beds would mark how,
in the course of time, the original conditions of troubled

currents and shifting sandbanks returned. Such alterna-

ting groups of sandy, calcareous, and argillaceous strata are

well illustrated among the Jurassic formations of England.
Associations of Strata.—Certain kinds of strata very com-

monlj' occur together, because tlie conditions under which
they were formed were apt to arise in succession. One of

the most familiar examples is the association of coal and
fire-clay. A seam of coal is almost invariably found to lie

on a bed of fire-clay, or on some argillaceous stratum. The
reason of this union becomes at once apparent when we
learn that the fire-clay formed the soil on which the plants

grew that went to form the coal. Where the clay was
laid down under suitable circumstances vegetation sprang
up upon it. Agaili conglomerate and sandstone occur

together rather than conglomerate and shale,, because the

agitation of the water which could form and deposit coarse

detritus, like that composing conglomerate, was too great

to admit of the accumulation of fine silt For a similar

reason we may look for shale or clay rather than sandstone
as an accompaniment of limestone.

Relative Persistence of Strata.—Observation of what
takes place on any lake bottom, estuary, or sea-margin

teaches that some kinds of sediment are much more
widely spread than others, and prepares us to find that

the same has been the case in past time, and therefore

that some kinds of sedimentary rocks possess far greater

persistence than others. As a general rule it may bo
said that the coarser the grain the more local the extent

of a rock. Conglomerates are thus by much the most
variable and inconstant of all sedimentary formations.

They suddenly sink down from a thickness of several

hundred feet to a few yards, or die out altogether, to

reappear perhaps further on, in the same wedge-like or len-

ticular fashion. Sandstones are less liable to such extremes
of inconstancy, but they too are apt to thin away and to

swell out again. Shales are much more persistent, the

same zone being often traceable for many miles. Limestones

sometimes occur in thick local masses, as among the

SQurian formations of Wales and Scotland, but they often

also display remarkable continuity. Three thin limestone

bands, each of them only 2 or 3 feet in thickness, and
separated by a considerable thickness of intervening sand-

stones and shales, can be traced through the coal-fields of

central Scotland over an area of at least 1000 square miles.

Coal-seams also possess great persistence. The same seams,

varying slightly in thickness and quality, may often be

traced thoughout the whole of an extensive coal-field.

What is thus true of individual strata may be affirmed

also of groups of such strata. A thick mass of sandstone

will bo found as a rule to be more continuous than one of con-

glomerate, but less so than one of shale. A series of lime-

stone-beds will usuallybe found to stretch further than either

of them. But even to the most extensive stratum or group

of strata there must be a limit. Itmust end offand give place

to others, either suddenly, as a bank of shingle is succeeded

by the sheet of sand heaped against its base, or very gradu-

ally, by insensibly passing into other strata on aU sides.

Great variations in the character of stratified rocks may
frequently be observed in passing from one part of a

country to another along the outcrop of the same rocks.

Thus at one end we may meet with a thick series of sand-

stones and shales which, traced in a certain direction, may
be found passing into limestones. A group of strata may
consist of massive conglomerates at one locality, and may
graduate into fine fissile flagstones in another. A thick

mass of clay may be found to alternate more and more with

shelly sands as it is traced outward, until it loses its

argillaceous nature altogether. No difficulty need be felt

in admitting the strict contemporaneity of these diverse

layers of sediment. At the present time we see how coarse

shingle may be formed .ilong the beach at the same time

that the finest mud is being laid down on the same sea-

bottom further from land. Could we raise up that bottom,

we should doubtless find as gradual a passage from the

littoral to the deeper water deposits as we do among the

geological formations of the earth's crust The existing

differences of character between the deposits of the shore

and of the opener sea would no doubt continue to be main-

tained, with slight geographical displacements, even if the

whole area were undergoing subsidence, giving rise to a thick

group of littoral beds in one tract and of deeper-water ac-

cumulations at another. In like manner among the forma-

tions of former geological periods the same conditions of de-

posit appear sometimes to have continued for a considerablo

period. Hence the thick Mountain or Carboniferous Lime-

stone of Derbyshire is gradually replaced northwards by the

thick sandstoTieshales,ironstones, and coal-seams of Scotlaiid.

Overlap.—y^hta strata have been laid down in a subsid-

ing region wherein the area of deposit gradually increased,

the sediment must have spread over a progressively augment-

ing surface. By this means the later portions of a sedi-

mentary scries will extend beyond the limits of the older
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parts, and will repose directly upon the shelving bottom,

with none of those older strata underneath them. This

relation is called Overlap (see fig. 59). The higher or newer

members are said to overlap the older. This structure may
often be detected among formations of all geological ages.

It brings before us the shore line of ancient land-surfaces,

and shows how, as these sank under svater, the gravels,

sands, and silts gradually advanced and covered them.

Relative Lapse of Time represented by Strata and by the

Intervals between them.—Of the absolute length of time

represented by any strata or groups of strata we can

form no satisfactory estimates. Certain general conclu-

sions may indeed be drawn, and comparisons may be

made between different series of rocks. Sandstones

full of false bedding were probably accumulated more
rapidly than finely-laminated shales or clays. It is not

uncommon in certain Carboniferous formations to find huge
coniferous trunks imbedded in an inclined position iu

sandstone. These trees seem to have been carried along

and to have sunk, tlieir heavier or root-end touching the

bottom, and their upper end pointing upward in the direc-

tion of the current, exactly as in the case of the snags of

the Mississippi. The continuous deposit of sand at last

rose above the level of the trunks and buried them. It

is clear then that the- rate of deposit must have been
sufficiently rapid to have allowed a mass of 20 or 30 feet

of sand to accumulate before the decay of the wood

;

tliough modern instances are known where, under certain

circumstances, submerged trees may last for Some centuries.

Continuous layers of the same kind of deposit suggest

a persistence of geological conditions ; numerous alterna-

tions of different kinds of sedimentary matter point to

vicissitudes or alternations of conditions. As a rule, we
should infer that the time represented by a given thickness

of similar strata was less than that shown by the same
tliickness of dissimilar strata, because the changes needed
to bring new varieties of sediment into the area of deposit

would usually require the lapse of some time for their

completion. But this conclusion might often be erroneous.

It would be best supported when, from the very nature of

the rocks, wide Variations in the character of the water-

bottom could be established. Thus a group of shales

followed by a fossiliferous limestone would almost always
mark the lapse of a much longer period than an equal
depth of sandy strata. Limestones made up of organic
remains which lived and died upon the spot, and whose
remains are crowded together generation above generation,

must have deriianded many years for their formation.

Eut in all speculations of this kiiid we must bear in mind
that the length of time represented by a given depth of

strata is not to be estimated merely from their thickness or

lithoIogiAl characters. It has already been pointed out
that tha interval between the deposit of two successive

laminae of shale may have been as long as, or even longer

than, that required for the formation of one of the laminfe.

In like manner, the interval n6eded for the transition from
one stratum or kiud of strata to another may often have
been more than equal to the time required for the formation
of the strata on either side. Eut the relative chronological
importance of the bars or lines in the geological record can
seldom be satisfactorily discussed merely on lithological

grounds. This must mainly be decided on the evidence
of organic rem;iins, as will be shown in part v. By this
kind of evidence it can be made nearly certain that the
iiltervals represented by strata were in many cases much
shorter than those not so represented,—in other words, that
the time during which no deposit of sediment went on was
longer than that wherein deposit did take place.

Groups of Strata.— Passing from individual strata to

large masses of stratified rock, the geologist finds it needful

for convenience of reference to subdivide these into groups.

He avails himself of two bases of classification— (1) litho-

logical characters, and (2) organic remains.

1. The subdivision of stratified rocks into groups accord-

ing to their mineral aspect is an obvious and easily apr.Iii;d

classification. Moreover, it often serves to connect together

rocks formed continuously in certain circumstances which

differed from those under which the strata above and below

were laid down,—so that it expresses natural and original

subdivisions of strata. In the middle of the English Car-

boniferous system of rocks, for example, a zone of sandy

and pebbly beds occurs, known as the -Millstone Grit. No
abrupt and sharp line can be drawn between these strata

and those above and below them. They shade upward and
downward into the beds between which they lie. Yet they

form a conspicuous belt, traceable for many miles by the

scenery to whicli it gives rise. The red rocks of central

England, with their red sandstones, marls, rock-salt, and
gypsum, form likewise a well-marked group or rather series

of groups. It is obvious, however, that characters of this

kind, though sometimes wonderfully persistent over wide

tracts of country, must be at best but local. The physical

conditions of deposit must always have been limited in ex-

tent. A group of strata showing great thickness in one

region will be found to die away as it is traced into

another. Or its place is gradually taken by another group

which, even if geologically contemporaneous, possesses

totally different lithological characters. Just as at the

jjresent time a group of sandy deposits gradually gives

place along the sea-floor to others of mud, and these to

others of shells or of gravel, so in former geological periods

contemporaneous deposits were not always lithologically

similar. Hence mere resemblance in mineral aspect usually

cannot be regarded as satisfactory evidence of contem-

poraneity except within comparatively contracted areas.

The Carboniferous Limestone of Ireland is a thick cal-

careous group of rocks, full of corals, crinoids, and other

organisms, which bear witness to tlie formation of tliese

rocks in the open sea. Eut if these limestones, with their

characteristic marine fossils, are traced into the north of

England and Scotland, they are found to pass into sand-

stones and shales, with numerous coal-seams, and only a

few thin beds of limestone. The soft clay beneath the city

of London is represented in the Alps by hard schists and

contorted limestones. We conclude therefore that litho-

logical agreement when pushed too far is apt to mislead us,

partly because contemporaneous strata often vary greatly

in their lithological character, and partly because the same
litholngical characters may appear again and again in dif-

ferent ages. By trusting too implicitly to this kind of

evidence, we may be led to class together rocks belonging

to very different geological periods, and on the other hand
to separate groups which really, in spite of their seeming

distinction, were formed contemporaneously.

2. It is by the remains of plants and animals imbedded

among the stratified rocks that the most satisfactory sub-

divisions of the geological record can be made, as will be

more fully stated in parts v, and vi. A chronological sue

cession of organic forms can be made out among the rocks of

the earth's crust. A certain common fades or type of fossils

is found to characterize particular groups of rock, and to

hold true even though the lithological constitution of the

I

strata should greatly vary. Moreover, though comparatively

few species are universally diffused, they possess remarkable

'; persistence over wide areas, and even when they are re-

placed by others, the same general fades of fossils remains.

Hence the stratified formations of two countries geographi-

cally distant, and having little or no lithological resemblance

to each other, may be compared and paralleled zone by zone,

! simply by means of their enclosed organic remains.
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II. Joints.

All rocks arc traversed more or less distinctly by vertical

or higtiy inclined divisional planes termed Joints. Soft

rocks indeed, such as loose sand and imcompacted clay, do

not show tliese lines ; but wherever a mass of clay has been

subjected to some pressure and consolidation, it will usually

be found to have acquired them. It is by means of the

intersection of joints that rocks can be removed in blocks
;

the art of quarrying consists in taking advantage of these

natural planes of division. Joints difl'er in character accord-

ing to the nature of the material which they traverse

;

those in sedimentary rocks are usually distinct from those

in crystalline masses.

I. 1)1 Sedimentary Rocks.—Joints vary in sharpness of

definition, in the regidarity of their perpendicular and

horizontal course, in their lateral persistence, in number, and

in the directions of intersection. As a rule, they are most

sharply defined In proportion to the fineness of grain of

the rock. In limestones and close-grained shales, for

example, they often occur so clean-cut as to be invisible

until revealed by fracture or by the .slow disintegrating

effects of the weather. The rock splits up along these con-

cealed lines of division whether the agent of demolition be

the hammer or frost. In coarse-textured rocks, on the other

hand, joints are apt to show themselves as irregular rents

along which the rock has been shattered, so that they

present an uneven sinuous course, branching off in different

direction.?. In many rocks they descend vertically in

straight lines at not very unequal distances, so that the

spaces between them are thus marked off into so many wall-

like masses. But this symmetry often gives place to a

more or less tortuous course with lateral joints in various

random directions, more especially where the different

strata vary considerably in lithological characters. A single

joint may be traced sometimes for many yards, or even for

several miles, more particularly when the rock is fine-

grained, as in limestone. But where the texture is coarse

and unequal, the joints, though abundant, run into each

other in such a way that no one in particular can be identi-

fied for so great a distance. The number of joints in a

mass of stratified rock varies within wide limits. Among
strata which have undergone little disturbance the jouits

may be separated from each other by intervals of several

yards. But in other cases where the terrestrial movement
appears to have been considerable, the rocks are so jointed

as to have acquired therefrom a fissile character that has

nearly or wholly obliterated their tendency to split along

the lines of bedding.

An important feature in the joints of stratified rocks is

the direction in which they intersect each other. As the

result of observation we learn that they possess two domi-

nant trends, one coincident in a general way with the

direction in which the strata are inclined to the horizon,

and the other running transversely at a right angle or

nearly so. The former set is known as dijy-joinis, because

they run with the dip or inclination of the rocks, the latter

is termed strike-Joints, inasmuch as they conform to the

general stnke or mean outcrop. It is owing to the existence

of this double series of joints that ordinary quarrying opera-

tions can be carried on. Large quadrangular blocks can
be wedged off, which would be shattered if exposed to the

risk of blasting. A quarry is usually worked to the dip of

a rock, hence the strike-joints form clean-cut faces in front

of the workmen as they advance. These are known as

"backs," and the dip-joints which traverse them as "cutters."

The way in which this double set of joints occurs in a quarry
may be seen in fig. 15, where the parallel lines which
traverse the shaded and unshaded faces mark the successive

strata. The broad white spaces running along the length

of the quarry behind the seated figure are strike-joints or

" backs," traversed by some highly inclined lines which

mark the position of dip-joints or " cutters." The shaded

Fig. 15.—Joints in limestone quarry near Mallovr, co. Corit (0. V Do Noycr.)

ends looking towards the spectator are "cutters" from

which the rock has been quarried away on one side.

In some conglomerates the joints may be seen traversing

the enclosed pebbles as well as the surrounding matrix.

Large blocks of hard quartz are cut through by them as

sharply as if they had been sliced in a lapidary's machine,

and the same joints can be traced continuously through

niany yards of the rock. Such facts show that the agency

to which the jointing of rocks was due must have operated

with considerable force.^ Further indication of movement

is often supplied by the rubbed and striated surfaces of

joints. These surfaces, termed slickensides, have evidently

been ground against each other. They are often coated

with hsematite, calcite, chlorite, or other mineral, which has

taken a cast of the stria; and then seems itself to be striated.

Joints form natural lines for the passage downward and

upward of subterranean water. They likewise furnish an

effective lodgment for surface water which, frozen by a

lowering of temperature, expands into ice, and wedges off

blocks of rock in the manner already described. As they

serve, in conjunction with bedding, to divide stratified rocks

into large quadrangular blocks, their effect on cliffs and other

exposed masses of rock is seen-in the apparently splintered,

dislocated aspect so familiar in mountain scenery.

Occasionally a prismatic or columnar form of joints may

be observed among stratified rocks. When this occurs

among unaltered strata it is usually among those which

have been chemically formed, as in gypsum, where, as

observed by Mr Jukes in the Paris Basin, some beds are

divided from top to bottom by vertical hexagonal prisms.

A columnar structure has often been superinduced upon

stratified rocks by contact with intrusive igneous masses.

Sandstones, shale, and coal may be observed in this condi-

tion. The columns diverge perpendicularly to the surface of

the injected and altering substance, so that when the later

is vertical the columns are horizontal, or when it undulates

the columns follow its curvatures. Beautiful er.amples of

this character occur among the coal-seams of Ayrshire.

2. Ill Crystalline {Igneous) Rocks.—VThWe in stratified

rocks the divisional planes consist of lines of bedding and

of joint, cutting each other usually at a high if not a right

angle, in massive igneous rocks they include joints only
,

and as these do not as a rule present the same parallelism

as lines of bedding, unstratified rocks, even though as full

of joints, have not the same regularity of arrangement as in

the stratified formations. Granite, for example, is traversed

by twD sets of chief or " master-joints," cutting each other

somewhat obliquely. Their effect is to divide the rock into

long quadrangular, rhomboidal, or even polygonal columns.

1 See an interesting series of eiperimcnts by M. Daubree {CompUa

Rendus, Ij.txvi., 1873) on the prwluction of faults .ind joints.

X. — 38
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Bat a third sot may usually be noticed cutting across tho

columns, though less continuous and dominant than the

others. When these transverse joints are few in number or

occasionally absent, columns many feet in length can be

quarried out entire. Such monoliths have been from early

times employed in the construction of obelisks and pillars.

In rocks of finer grain than granite, such as many diorites

and dolerites, the numerous perpendicular joints give the

rock a prismatic character. The prisms however are

unequal in dimensions, as well as in the number and pro-

portions of their sides, a frequent diameter being 2 or 3

feet, though they may sometimes be observed three times

thicker, and extending up tho face of a cliff for 300 or 400

feet. It is by means of joints that precipitous faces of

rock are produced and retained, for, as in the case of

those in stratified masses, they serve as openings into which

Fia. 16.—Joints In granite, Killiney HiU, Dublin. (G. V. Da Noyer.)

frost drives every year its wedges of ice, whereby huge slices

are stripped off. They likewise give rise to the formation of

those fantastic pinnacles and fretted buttresses so generally
to be observed among igneous rocks in which they occur.

But undoubtedly the most striking series of joints to be
found among igneous rocks is in the regularly columnar, or
as it is often called, basaltic structure. This structure has
been already (ante, p. 249) described in connexion with
modern volcanic rocTis. It may be met with in rocks of
all ages. It is as well displayed among the felsites of the
Lower Old Red Sandstone, and the basalts of the Carboni-
ferous Limestone in central Scotland, as among the Tertiary
lavas of Auvergne or the Vivarais.

3. In Foliated Rocks.—The schists likewise possess their
joints, which approximate in character to those among the
massive igneous rocks, but they are on the whole less dis-

tinct and continuous, while their effect in dividing the rocks
into obloijg masses is considerably modified by the trans-
verse lines of foliation. These lines play somewhat the
same pait as those of stratification do among the stratified

rocks, though with less definiteness and precision.

III. Inclination op Rooks.

Tho most casual observation is suflicient to satisfy us
that tho rocks now visible at the earth's surface are seldom
in their original position. We meet with sandstones and
conglomerates composed of water-worn particles, yet form-
ing the angular scarps of lofty mountains ; shales and clays
full of tho remains of fresh-water shells and land-plants, yet
covered by limestones made up of marine organisms, and
these limestones rising into great ranges of hills, or undu-
lating into fertile valleys, and passing under the streets of
busy towns. Such facts, now familiar to every reader, and
even to many observers who know little or nothing of
systematic geology, point unmistakably to the conclusion
that the rocks have in many cases been formed under water,
sometimes in lakes, more frequently in the sea, and that
they have been elevated into land.

But further examination discloses other and not less

convincing evidence of movement. Judging from what

takes place at the present time on the bottoms of lakes and
of the sea, we confidently infer that when the strata now
constituting so much of the solid framewuik of the land

were formed, they were laid down either horizontally or

at least at low angles. When, therefore, we find them in-

clined at all angles, and even standing on end, we conclude

that they have been disturbed. Over wide spaces they

have been upraised bodily with little alteration of their

original horizontality ; but in most places- some departure

from that original position has been effected.

The inclination thus given to rocks is termed their dip.

Its amount is expressed in degrees measured from tho plane

of the horizon. Thus a set of rocks half-way between the

horizontal and vertical position would be said to dip at an

angle of 45°, while if vertical they would be marked with

the angb of 90°. The edges of strata, where they come up
to the surface, are termed their outcrop or basset. When
they crop out, that is, rise to the surface, along a perfectly

level piece of ground, the outcrop runs at a right angle to

the dip. But any inequalities of the surface, such as

valleys, ravines, hills, and ridges will cause the outcrop to

describe a circuitous course, even though the dip should

remain perfectly steady all the while. If a line of precipit-

ous gorge should run directly with the. dip, the outcrop

will there be coincident with the dip. The occurrence of a

Fio. 17.—Vertical strata, originally deposited horizontany or at low angles.

gently shelving valley in that position will cause the out-

crop to desceud on one side and to mount in a correspond-

ing way on the other, so as to form a V-shaped indentation

in its course. A ridge, on the other hand, will produce a

deflexion in the opposite direction. Hence a series of

parallel ridges and valleys running in the same direction as

the dip of the strata underneath would cause the outcrop

to describe a ividely serpentinous course. Again, should the

rocks be vertical, the outcrop will necessarily correspond with

the dip, and continue to do so irrespective altogether of any
irregularities of the ground. The lower therefore the angle

of inclination the greater is the effect of surface inequalities

upon the line of outcrop ; tho higher the angle tho less is

that influence, till when the beds stand on end it ceases.

A line drawn at a right angle to the dip is called the

stril-e of the rocks. From what has just been said this

line must coincide with outcrop when the surface of tho

ground is quite level, and also when the beds are vertical.

At all other times they are not strictly coincident, but the

outcrop wanders to antl fro across tlie strike accoi;ding to

the changes in the angle of inclination and in the form of

the ground. Tho strike may be a straight line or may
curve rapidly in every direction, according to the behaviour

of the dip. If, for instance, a set of beds dips for half a

mile continuously to the north, the strike will run for that

distance as a straight east and west line. If the dip gradu-

ally changes to north-west and west, and then by south-

west to south, it is obvious that tho strike must curve round

by north-east, north, and north-west till it once more
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becomes parallel with its former course. Both of the

parallel lines of strike run in an east-and-west direction,

but in the one the dip is to the south, and in the other to

the north.

The strike may be conceived as always a level line on the

plane of the horizon, so that no matter how much the

ground may undulate, or the outcrop may vary, or the dip

may change, the strike will remain leveL Hence in

mining operations it is commonly spoken of as the level-

course 'or level-bearing. A level or underground road-way
driven through a coal-seam at right angles to the dip, will

undulate in its course if the dip changes in direction, but
it may be made perfectly level and kept so throughout a
whole coal-field so long as it is not interfered with by any
dislocations or other disturbances of the regularity of the
rocks.

The accompanying figures (figs. 18 and 19) will serve

to show some of these terms aa expressed on maps and

Fia. 18.—Geological map-of a portion of a rocky coaat-libe, and the country Inland. {J. B. Jukos.)

sections. Fig. 18 represents a geological map in which
a series of strata dips in a south-south-easterly direction (S.

28° E.). The angle of inclination increases from 35° at the

northern to 50° at the southern end of the beach. On the

flat shore (AA) outcrop and strike coincide, but along

the inner margin, where the ground ascends in a line or

cliff (BB) to the inland country [CG), the outcrop is seen

to be deflected a little so as to cross the plateau along a
slightly more northerly line than on the beach. A section

drawn at a right angle to the strike along the line DD
would show the structure represented in fig. 19. Snch a
section, expressing graphically the result of careful measnrs-

Sea D

Fio. 19.—Section along the line DD on flg. IP.

ment in the field, would give not only the order of succes-

sion of beds at the surface, but their actual depth at any
point beneath it. Thus a bore or shaft sunk at the point

marked d on the map would have to pass through rather

mors &an 425 feet of rock before reaching the stratum b.

The total thickness of rock measured at right angles to the

dip in fig. 19 is somewhat more than 850 feet. These

various strata, if restored to their original position, would
lie one over the other to that depth. If they were on end
they would occupy exactly that breadth of ground. But
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the inclined position of strata makes them cover more
horizontal space ; iu the present instance it increases that

space to 1 200 feet.

A convenient rule was given many years ago by the late

Mr Charles Maclaren of Edinburgh for estimating the

thickness of strata inclined at angles of less than 45°. The
real thickness of a mass of inclined Strata is fVth of its ap-

parent thickness for every 5° of dip. Thus if a set of beds
dip steadily in one direction at 5° for a horizontal space of

1200 feet measured across the strike, their actual thickness

will be y\th or 100 feet. If the dip be 15° the true thick-

ness will be y\ths or 400 feet, and so on.

IV. Curvatures of Rocks.

A little reflexion will show that though, so far as regards

the trifling portions of the rocks visible at the surface, we
might regard the inclined surfaces of the strata as parts of

straight lines, they must nevertheless be parts of large

curves. Take, for example, the section given in fig. 19.

At the north end of that section we observe the beds to

plunge one after another into the earth at an angle of 35°.

By degrees the inclination increases until it reaches 50°.

As there is.no dislocation or abrupt change of angle, but a

gradual transition, it is evident that the beds at the n^rth
end cannot proceed indefinitely downward at the same
angle which they hav^ at the surface, but must bend round
to accommodate themselves to the higher inclination which
sets in southwards. By prolonging the lines of the bed
for some way beneath the soa-level, we can show graphically

the nature of the curve. In every instance therefore

where, in walking over the surface, we traverse a series of

strata which gradually,' and without dislocations, increase

or diminish in inclination, we cross part of a great curva-

ture in the strata of the earth's crust.

Such foldings, however, can often be distinctly seen,

either on some cliflF or coast-line, or in the traverse of a
piece of hilly or mountainous ground. The observer can-

not long continue his researches in the field without dis-

covering that the rocks of the earth's crust have been almost
everywhere thrown into curves, usually so broad and gentle

as to escape observation except when specially looked for.

The outcrop of beds at the surface is commonly the trunca-

tion of these curves. The strata must once have risen above
the present surface, and in many cases may be found
descending to the surface again with a contrary dip, the

intervening portion of the undulation having been worn
•iway.

If then the inclination of rocks is so closeiy connected

with their curvature, a corresponding relation must hold

between their strike and curvature. In fact, the prevalent

strike of a region is determined by the direction of the axes

of the great folds into which the rocks have been thrown.

If the curves are gentleand,inconstant there will be a. cor-

responding variation in the strike. But should the rocks

be strongly plicated, there will necessarily be the moFt
tliorough coincidence between the strike and the direction

of the plication.

The curvature occasionally shows itself among horizontal

or gently inclined strata in the form of an abrupt inclina-

tion, and then an immediate resumption of the previous

flat or sloping character. The strata are thus bent up and
continue on the other side of the tilt at a higher level.

Such bends., are called monoclines or monoclinal folds,

because they present only one fold, or one half of a fold,

instead of the two which we see in an arch or trough. The
most notable instance of this structure in Britain is that

of the Isle of Wight, of which a section is given in fig.

20. The Cretaceous rocks on the south side of the island

rapidly rise in inclination till they become nearly vertical

The Lower Tertiary strata follow with a similar steep dip,

but rapidly flatten down towards the north coast Some

FiQ. 20.—Section of llie Isle of Wight—a monoclinal cui-ve. a, Clinlk; 6, AVoot-
wlch and Reading beds; c, London Clay; tl, liagsltot seites; e, Ilcadon series;

/, ff, O&boino and Bcmbiidgc stiics.

remarkable eases of the same structure have been Drought
to light by Mr J. W. Powell in his survey of the Colorado
region.

It much more frequently happens that the strata have
been bent into arches and troughs, so that they can be seen
dipping under the surface on one side of the axis of a fold,

and rising up again on the other side. Where they dip

away from the axis of movement the structure is termed an

aniicline or anticlinal foU; where they dip towards the

FlQ. 21.—Plan of anticlinal and Byncllnal folds.

axis, it is a syncUne or si/nclinal fold. The diagram in fig.

21 may be taken to represent a series of strata (1-17)

thrown into an anticline (AA') and .syncline (BB'). A sec-

tion drawn across these folds in the line CD would show

Srcrion tn lire CD. -, ""'','

Fig, 22.—Section ot antcillnal and synclinal folds on the Una CD (fig. 21).

the structure given in fig. 22. Here we see that, at tlie

part of the anticlinal axis (A) where the section crosses, bed

No. 4 forms the crown of the arch, Nos. 1, 2, and 3 being

concealed beneath it. On the east side of the axis the

strata follow each other in regular succession as far as Na
13, which, instead of passing here under the next in order,

turns up with a contrary dip and forms the centre of a

trough or syncline (B). From underneath No. 13 on the

east side, the same beds rise to the surface which passed

beneath it on the west side. The particular bed marked EF
has been entirely removed by denudation from the top of

the anticline, and is buried deep beneath the centre of tho

syncline.

Such foldings of strata must always die out unless they

are abruptly terminated by dislocations. In the cases given

in fig. 21, both the .irch and trough are represented as

diminishing, the former towards the north, the latter

towards the south. The observer in passing northwards
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along the axis of that anticline finds himself getting into

progressively higher strata, as the fold sinks down. On the

other hand, in advancing southwards along the synclinal

axis, he loses stratum after stratum and gets into lower

portions of the series. When a fold diminishes in this way

it is said to "nose out." In fig. 21 there is obviously a

general- inclination of the beds towards the north, besides

the outward dip from the anticline and the inward dip from

the syncline. Hence the anticline noses out to the north

and the syncline to the south.

Tt occasionally happens that tlie maximum movement
either of upheaval or subsidence has taken place not along

.1 line of axis but at some one point. Hence arise, on the

one hand, dome-shaped elevations of strata where the dip

ii outward from a centre (quaquaversal), round which the

beds are disposed in successive parallel layers or rings, and,

on the other hand, circular basin-shape i depressions, towards

the centre of which there is a general inclination of the

rocks.

So great has been the compression to which rocks have

been subjected during the process of curvature that the

folds may often be found inverted. This has taken place

Fio. 23.—Se:tlcn of inclined ajccs, showing consequent Inversion of strata.

abiudautly in regions of great plication. The Silurian up-

lands of the south of Scotland, for instance, have the arches

and troughs tilted in one direction for miles together, so that

in one half of each of them the strata lie bottom upwards.

It is in large mountain-chiins, however, that inversion can

be seen on the grandest scale. The Alps furnish numerous
striking illustrations. On the north side of that chain the

older Tertiary rocks have been so completely turned over

for many miles that the lowest beds now form the tops of

the hills, while the highest lie deep below them. Indivi-

dual mountains, such as the Gliirnisch, present stupendous

examples of inversion, great groups of strata being folded

over and over above each other as we might fold carpets.

Flo. .4.—Cm veil and contorted rocks, near Old Head of Kiiisale. (Du Noj-er.)

Where curvature has been carried so far, we may nearly
always discover localities at which it has been so intensified

that the strata have been corrugated and crumpled till it

becomes almost impossible to follow out any particular bed
through the disturbance. On a small scale instances of such
extreme contortion may now and then be found at landslips,

where fissile shales have been pressed forward by advancing
heavy masses of more solid rock. But it is of course among
the more plicated pans of mountain-chains that the struc-

ture receives it best illustrations. Few travellers who have
passed the upper end of the Lake of Lucerne can have failed

to notice the remarkable cliffs of contorted rocks near
Fluelen. But innumerable examples of equ.il or even

superior grandeur may be observed among the more precipit-

ous valleys of the Swiss Alps. No more impressive testi-

mony could be given to the potency of the force by which

mountains were upheaved.

V. Dislocations of Rocks.

The movements which the crust of the earth has under-

gone have not only folded and corrugated the rocks, but

have fractured them in all directions. These dislocations

may be either simple fissures, that is, rents without any

vertical displacement of the mass on either side, or faults,

that is, rents where one side has been pushed up or has

sunk down. It is not always possible in a shattered rock

to discriminate between joints and true fissures. The joints

indeed have sometimes served as lines along which fissuring

has taken place. It is common to meet with traces of fric-

tion along the walls of fissures even when no proof of actual

vertical displacement can be gleaned. The rock is more or

less shattered on either side, and the contiguous faces present

numerous slickensided surfaces. Mineral deposits may also

commonly be observed encrusting the cheeks of a fissure,

or filling up, together with broken fragments of rock, the

space between the two walls.

In a large proportion of cases, however, there has been

displacement as well as fracture, and the rents have become

faults as well as fissures. Faults on a small scale are

sometimes sharply-defined lines, as if the rocks had been

Fio. 25.—Section of cleun-cut tanU.

sliced thr(5tigU and fitted together again after being shifted

(fig. 25). Tn such cases, however, the harder portions of

the dislocated rocks will usually be found slickensided.

More frequently some disturbance has occurred on one or

both sides of the fault. Sometimes in a series of strata tlie

beds on the bide which has been pushed up are bent down

Fio. 2C.—Section of strata, bent at a line of fault

against the fault, while those on the opposite side are bent

up (fig. 26). Most commonly the rocks on both sides are

considerably broken, jumbled, and crumpled, so that the

line of fracture is marked by a belt or wall-like mass of

fragmentary rock. Where a dislocation has occurred

through materials of very unequal hardness, such as solid



302 GEOLOGY [r7. STEUCTUBAL.

limestone bands and soft shales, or wliera its course has been
undulating, tbe relative shifting of the two sides has occa-

aiooally brought opposite prominences together so as to

leave wider interspaces, as in fig. 27. The actual breadth

Fio. VI.—Section ol fault, showing the alternate e:q)an3ions and contractions
due to the pliiftliig of one side of a Binaous Qsrare.

of a fault may vary from a mere chink into which the point

of a knife could hardly be inserted up to a band of broken

rock jnany yards wide. But in these latter cases we may
usually suspect that so great a breadth of fractured materials

liaa been produced not by a single fault but by a series of

closely adjoining and parallel faults.

Faults are sometimes vertical, but are generally inclined.

The largest faults, that is. those which have the greatest

FiQ. 38.—Section of a vertical and Inclined fanlt.

vertical displacement, slope at high angles, while those of

only a few feet or yards may be inclined as low as 18° or
20°. The inclination of a fault from the vertical is called

its hade. In fig. 28, for example, the fault between A and
G being vertical has no hade, but that between C and B
hades at an angle of 70° from the vertical to the right

liand. The amount of displacement is represented as the

same in both instances, so that the level of the bed a is

raised between the two faults at C above the uniform
horiaoa which it retains beyond them.-

That faults are vertical displacements of parts of the

earth's crust is most clearly shown when they traverse

stratified rocks, for the regular lines of bedding and the

originally flat position of these rocks afi'ord a measure of

the disturbance. Accordingly we may consider here the

effects of faults as they traverse (1) horizontal, (2) inclined,

or (3) undulating strata.

1. In the above section (fig. 28) two faults are supposed

to traverse a set of horizontal strata, and to displace them
in opposite directions. Hence the portion between them
appears as if it had been pushed up, or as if the part on
either side had slipped down. The amount of vertical dis-

placement is measured, from the end of any given stratum,

say a, on one side of the fault, to its corresponding end on
the other side. Suppose, for example, that the black band
in fig. 29 represents a known stratum such as a seam of

coal, which, having been explored in nndergi'ound operations,

is known to be cut by a fault at a depth of a hundred yards

below the surface at A, and to lie 200 yards deep on the

other aide of the fault below B. Theamount of displacement

is the vortical distance between the two severed ends a and h.

Tliis is termed the throw of a fault. From these two sections

(figs. 28 and 29) we see that the horizontal distance to which
tba two ends of a faulted stralum may be separated does not

(

depend upon the amount of throw but upon the angle of

the hade. In the left-hand fault in fig. 28 there is no hade^

Fio. 29.—Meaanrement of the throw of a fault.

for the fault is vertical ; consequently there is no lateral

displacement. In fig. 29, however, where the fault hades
considerably, there is a lateral shift of the bed, the end a
being 150 yards to the left of b. In this example the

lateral shift is half as much again as the vertical. It is

obvious that a fault of this kind must seriously affect the

value of a coal-field; for while the coal-seam might be
worked up to a on the one side and to b on the other, there

would be a space of 150 yards of barren groimd between
these two points where the seam never could be found. The
lower the angle of, hade the greater the breadth of such
barren ground. Hence the more nearly vertical the lines

of fault, the better for the coal-fields.

In the vast majority of cases faults hade in the direction

of downthrow, in other words, they slope away from the

side which has risen. Consequently the mere inspection

of a fault in any natural or artificial section suffices in most
cases to show which side has been elevated. In mining
operations the knowledge of this rule is invaluable, for it

decides whether a coal seam, dislocated by a fault, is to be

sought for by going up or down. In fig. 29, for example,

a miner working from the right and meeting with the fault at

b, would know from its hading towards him that he must
ascend to find the coal. On the other hand were he tc

work from the left and catch the fault at a, he would sec

that it would be necessary to descend. According to this

rule a normal fault never brings one part of a bed below

another part, so as to be capable of being pierced twice bj

the same vertical shaft. Exceptional cases, however, where

the hade is reversed, do occasionally appear. In fig. 30 a

series of strata, 1 to 11, are represented as folded in an

inverted anticline, and broken through by a fault along the

axis, the portion on the right side having been pushed np.

Fio. 80.—InTei-tcd anticline and reversed fault.

The effect of the movement has been to make the ends of

the beds on that aide overlie higher beds on the other side.

A shaft would thus pierce the same stratum twice. In-

stances of reversed faults are chiefly met with in much dis-

turbed districts, such as mountain chains, where the rocks

have been affected by great undulations and corrugntionB,

But instances on a small scale, like that in fig. 31, may now
and then be encountered even in lowland districts, where
no groat disturbance has taken place

2. Faults traversing inclined strata usually group them-
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selves into two aeries, one running in the same general

direction as the dip of the stiuta, the other approximating

Flo. 31.— Reversed fjiult, Liddesdale.

to the trend of the strike. They are accordingly classified

as dip-fauUs and strike-faults. They are not always to be

sharply marked off from each other, for the dip-faults will

often be observed to deviate considerably from the normal
direction of dip, and the strike-faults from the prevalent

strike, so that in such cases they pass into each other.

A dip-fault produces at the surface the effect of a lateral

shift of the strata. This effect increases in proportion as

the angle of dip lessens. It ceases altogether when the beds

are vertical. Fig. 32 may be taken as a plan of a dip-fault

Fio. 32.—Plan of etrata mt by a dip-fault.

traversing a-series of strata which dip northwards at 25°.

The beds on the east side look as if they had been pushed
horizontally southwards. That this apparent horizontal

displacement is due really to a vertical movement, and to

the subsequent planing down of the surface by denuding
agents, will be clear if we consider what must be the effect

of the vertical ascent or descent of the inclined beds on one
side of a dislocation. Take the bed a in fig. 32, and
suppose it to be still unbroken by the fault. It mil then

run in a straight east and west line. When the fault takes

place, the part on the west side is pushed up, or, what
comes to the same, that on the east side is let down. A
horizontal piano cutting the dislocated stratum will show
the portion on the west side lying to the north of that on
the east side of the fracture. The effect of denudation has

usually been practically to produce such a plane, and thus

to exhibit an apparently lateral shift. This surface displace-

ment has been termed the heave of a fault. Its dependence
npon the angle of dip of the strata may be seen by a com-
parison of figs. 33 and 34. In the former figure the

bed a, once prolonged above the present surface (marked
by the horizontal line), is represented as having dropped
from db to ec, the angle of inclination being 25°. The
heave amounts to the horizontal distance between b and e.

But if the angle should rise to 60°, as in fig. 34, though
the amount of throw or vertical displacement remains the
same, we see that the heave or horizontal shift diminishes
to about a quarter of what it is in fig. 33. This diminu-

tion would continue with every increase of inclination in

the strata till among vertical beds there would be no heave

at alL

'-^X- North

Fig. 33.—Section along tbs line of a fault lu strata dipping at 35*.

Strike-faults, where they exactly coincide with the strike,

may sometimes remove the outcrop of some strata by nevef

South NoTth

Fia- 34,—Section along the line of a fault In strata dipping at 60',

allowing them to reach the surface. Fig. 35 shows a plan

of one of these faults (FF), having a downthrow to the

north. In crossing the ground from north to south we pass

successively over the edges of all the beds, except Nos. 3

Fio. 35.—Plan of a strike-fault.

and 4, which are cut out by the fault as shown in fig.

36, which is a section drawn across the ground at a right

angle to the strike. It seldom happens, however, tliat such

strict coincidence between faults and strike continnes for

Fio. 36.—Setition across the plan, flg- 35,

more than a short distance. The dip is apt to vary a little

even among comparatively undisturbed strata, and every

such variation causes the strike to undulate ana rhus to be

cut more or less obliquely by the line of dislocation, which

may nevertheless run quite straight. Moreover, any in-

crease or diminution in the throw of a etrike-fanH will of
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course have the effect of bringing the dislocated ends of the

beds against the lino of dislocation. In fig. 37, for in-

Fio. 37.—Flan of strata traversed by a diminishing strike-fault.

stance, which represents in plan another strike fault, we see

that the amount of throw is diminishing towards the left so

as to allow lower beds to successively appear, until, at the

extreme left side of the ground, the fault merely brings one
part of the same bed (No. 5) agaipnst another part.

3. Their effects become more complicated where faults

traverse undulating and contorted strata. Sometimes we can

distinctly trace an undulation as the result of a fault. In

the flat limestone beds shown in fig. 38, fpr example.

Flo. 38.—Curving of Btruta on one side of a fault.

there can be no doubt that the gentle depression from d to

c would not have taken place but for the existence of the

fault ah. But in all countries where the rocks have been
thrown into odds and corrugations these structures are tra-

versed by faults. It then often happens that the same
fault appears to be alternately a downthrow on opposite

sides. Let us suppose a series of gently rolling strata to

be cut by a transverse fault as in the diagram in fig. 39.

Fig. 39.—Dinginm of gently undulating strata cut by a fau.t. with altemafe
throw in opposite diicctions.

At each of the two ridges on the near side of the fault

the effect is an upthrow, while in the intervening valley it

is a downthrow. On the opposite side of the fault each of

these effects is reversed. It rarely happens, however, tliat

a fault makes any such visible crack at tlio surface. The
rocks have all been worn down so much that it is usually

only by careful examination of their dip that the existence

of faults can be determined.

The influence of faults upon curvatures may be illustrated

by a plan and sections of a dislocated anticline and syncline,

which will also show clearly how the apparently lateral dis-

placement of outcrop produced by dip-faults is due to

vertical movement. Fig. 40 represents a plan of strata

thrown into an anticlinal fold AA and a synclinal fold SS,

and traversed by a fault FF, which is an upthrow to the

left hand. Wa have seen that a dip-fault always shifts the

outcrop to the dip on the upthrow side, and this will be
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folds narrow the anticlines but widen tlie aynclmes on tne

downthrow eide, while they widen the anticlines and
narrow the synclines on the upthrow side.

Dislocation may take place either by a single fault or as the

combined effects of two or more. Where there is only one

fault", as in fig. 43, one of its sides may be pushed up or let

down, or there may be a simultaneous opposite movement on

cither side. In such cases, there must be a gradual dying

out of the dislocation towards either end; and there will usu-

ally be one or more points where the displacement has reached

a maximum. Sometimes, as shown in fig. 44, a fault with

a considerable maximum throw (35 feet, yards, or fathoms,

in the drawing) splits into minor faults at the terminations.

Examples of this kind occur not infrequently in coal-work-

Fio. 44.— Plan of a fault splitting into minor faults.

ings.- in other cases the offshoots take place along the

line of the main fissure (fig. 4^). Exceedingly complicated

Fio. 4.;.—Plan ofTnnln fault, ivitli branches.

examples occur in some coal-fields, where the connected

faults become so numerous that no one of them deserves

to be called the main or leading dislocation.

The subsidence or elevation of a large mass or block of

rock has more usually taken place by a combination of

faults. If we suppose two fi.ssures to meet at a point, as

at b in fig. 4G, and to die out respectively at o and c, the

Fio. 4G—Plan of two fisauiTs.

intervening triangular mass ed may be moved upwards or

downwards, or it may remain stationary while the surround-

ing cround is displaced. The inaximura displicstnent in

such an instance would be sought for towards b ; in the
direction e there would be no displacement at all.

It often happens that, by a succession of parallel and
adjoining faults, a series of strata is so dislocated that a
given stratum which may be near the surface on one side is

carried down by a series of steps to some distance below.

Excellent examples of these step-faults (fig. 47) are to be

Flo. 47.—Section of strata cut by step-faults.

seen in the coal-fields on both sides of the upper part of the
estuaiy of the Forth. Instead, however, of having the

same downthrow, parallel faults frequently show a move-
ment in opposite directions. If the mass of rock between
them has subsided relatively to the surrounding ground,

they are trough-faults (fig. 48). They enclose wedge-shaped
masses, of which the apices, formed by the junction of two

Flo. 48.—Trough-faults.

faulti5, point downwards. In the accompanying section

(fig. 49) of a portion of the thick coal of South Stafford-

shire, drawii to scale by Mr Johnson of Dudley {Records

of Geol. Survey, voh i. part 2, p. 313), the commencement
of a trough-fault is shown in the centre of the figure.

Tho late Mr Jukes carefully described this interesting section, and'

showed that tho coal must once have been more arched than now,
and tliat on tho cessation of the elovatory process the fractured

pieces adjusted themselves to their new position by means of disloca-

tions." The mass of higher beds (A) driven as a wedge into the coal,

has hindered the bed from regaining its horizontality, and at the

same time has caused the adjacent parts of the coal (BB) to he so

crushed by the enormous pressure as to have been reduced to '' a

paste of coal dust and very small coal " {Memoir on South Slaford-
shire Coal-field, 2d od., p. 194).

It will be observed that the hade of the faults is towards

Flo. 40.—Section of a faulted port of

the downthrow eide, and that the wedged-shaped masses
with broad bottoms have risen, while those with narrow
bottoms and broad tops have sunk.

It has been already {ante, p. 2C1) pointed out that faults
are traceable to the effects of elevation. The general liade
or inclination of faults towards the side of downthrow was
satisfactorily explained by the late Mr Jukes in the last

edition of the present work,

10-13

tiio thick cQttl of South Staffordshiro.

" Suppose," he says, " that in diagram fig. 50 we have a portion

bi the earth's crust, of which AB is the surface, and CD a plane

acted ou by some widespread force of expansion tending to bulge

upwards the part A BCD. If then a fracture takes place along the

line EF, it is obvious that the expanding force will, on the side of

AC, have the widest base CP to act upon, while it will have a pro-

portionately less mass to move in the part AECF, which grows
gradually smaller towards the surface, than on the other side of the

fault, where, with the smaller base FD, the mass FDBE continually

ijrow.s larger towards th? surface. The mass G will con.seauently be
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much more euity niAed into the positioa AfC^, than the mass H
into the positioa O/'B^, the elevation of which could hardljr take

.^-i

Fig. SO.

place witliout leaving a great open gap along the lino of fault
between FE and/V, and, moreover, without leaving the projecting
piece c* overhanging without any support.
" This is yet more clearly perceptible if we suppose two such

fissures, as in iig. 51, inclining towards each other, since, if we sup-

fose the included piece I to be elevated into the position in

y the dotted lines, it becomes utterly unsupported unless i

C F f' D
Fig. 61.

indicated

we sup.

pose huge dykes or ejections' of igneous rock to issue out along each
fault. Bat this would remove the case from the class of fractures

we are at presBnt considering.

"

Trough-faults offer at first some difficulty. In fig. 48,

fot example, it ia evident that in hoth the wedge-shaped

masses (A and B) there has been subsidence. The bed X
is cut by four faults. In the space B two of these faults

hade towards each other, and as they have the same amount
of throw the level of the bed remains unchanged on either

side. In the other trough, however, the fault a has a throw
twice as much as that of b which it completely cuts off.

The two faults d and /neutralize each other, and are con-

nected with a vertical fissure without any throw. The fault

a however descends with its persistent hade and dislocates

the bed Z and the other strata below. Mr Jukes proposed

the following satisfactory explanation of this kind of struc-

ture.

" Suppose the beds AA, BB, &c., (fig. 62) to have been formerly
in a state of tension, arising &om the bulging tendency of an

s

Flg.M

internal force, and one fissure, FE, to have been formed below,

which on its course to the surface splits into two, ED and EC.
If the elevatory force were then continued, the wedge-like piece

of rock W bet^veon those two fissures, being unsupported, as the

rocks on each side separated, would settle down into the gap as

in fig. 63. If the elevatory action wore greater near the fissure than

farther from it, tho single fissure below would have a tendency to

ga[» upwards.'and swallow down the wedge, so that eventually this

might settle down, and become fixed at a point much below its

previous relative position. Considerable fri'tion and destruction

of the rocks, bo as to cut olT the corner gh (fig. G3) on either side,

would probably toke place ttlong the si'les of tlio fi.s3Ures, and thus

widen the gsp, and allow tho wedge-shaped piece W to settle ujwn
still furtbep.

" When the forces of elevation were withdrawn, the rocks would
doabtlesa have ^ tendency to settle down agun, but these fiewly^

Fig. 63.

included wedge-shaped, and other masses, would Jlo longer fit into

the old spaces, so that great cojnprossion and gi'eat lateral pressure
might then take place.

"

In fig. 49 an excellent illustration is afforded of how an

archedmass of strata has been faulted, and how trough-faults

have been formed.

VI.

—

Cleavage.

Tliere is yet another system of divisional planes, termed

cleavaffe, by which rocks are sometimes traversed. When
this structure ia well developed it divides a rock Into

parallel laminae, which run at a high angle quite independ-

ently of stratification or any other divisional planes. It is

most perfect in proportion to the fineness of grain of the

material in which it occurs. Hence fine argillaceous rocks

show it admirably. An ordinary roofing slate may be

taken as an illustration of a cleaved rock; its opposite

surfaces are cleavage-planes, while the opposite faces of a

slab of shale would be stratification-planes. Though most

perfectly exhibited by clay-slate, cleavage occurs in other

rocks, even in old lavas and tuffs, limestones, and sandstones

or greywackes ; but as the texture increases in coarseness

the cleavage lines become more undecided and further apart.

The structure may be observed to vary in distinctness in

the same face of rock, being well-defined among bands of

slate, but becoming faint or even disappearing in intercalated

beds of sandstone or grit.

Fig. M.—Sketch (by the late Mr Da Noyei) of a block of variegated rtttts front

DevH'8 Glen, county Wicklow. Tho ciumpled bands mark the bedding, and the

tine r*^'"P^"^'''"'ar BliliB in fipnt are the cleavage planes; the fins lines on the

darkened pijo merely rcprcflcnt shadow, and must not be taken for planes of

division in tlwj rock. It will be observed that the cleavage planes do not oaas

through the white bands.

Tho direction of cleavage usually rem.aiBo -psreistent nver

considerabb regions, and, as was shown by .Sedgwicn-, xorro-
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spanda on the whole with the strike of the rocks. It is,

however, independent of bedding. Among curved rocks the

cleivage planes may be seen traversing the contortions

without sensible deflexion from their normal direction,

parallelism, and high angle. Mr Jukes pointed out that

over the whole of the south of Ireland the trend of the

cleavage seldom departs 10" from the normal direction

E 25° N., no matter what may be the differences in character

and age of the rocks which it crosses. Some of the more

obvious characters of cleavage are shown in fig. 5i, which

represents a block of cleaved variegated slate about 18 inches

in height. The left side of the block which is in shadow is

formedbya smooth cleavage plane, and the whole block might

be split into laminae parallel to that plane as shown by the

cleavage lines in front. The lines of stratification are

marked by the white and dark contorted bands, the axes

of which evidently correspond nearly with the direction of

the cleavage. These bands are commonly marked in nature

by zones of different colour, and sometimes of texture. In

the present instance the white bands are more sandy than

the rest of the mass, and the clea^-age-planes only partially

enter them. This specimen is further interesting as it

bears witness by its puckered bedding to the great lateral

pressure in virtue of which, as we have already seen {ante,

p. 261), the cleavage structure has been produced.

Vn. Igneous Eocks as Part of the Strcctuke
OF THE EaKTH's CRUST.

In this section we shall consider the part taken by igneous

rocks in the architecture of the earth's crust. Their litho-

logical diSerences having already been described in part

ii., it is their larger features in the field that now require

attention,—features which in some cases can be well illus-

trated by reference to the action of modem volcanoes, and
in other cases bring before us parts of the economy of vol-

canoes which can never be reached in any recent cone. A
study of the igneous rocks of former ages thus serves, to

augment our knowledge of volcanic action.

At the outset an obvious distinction must be drawn
between those igneous masses which reached the surface and
consolidated there, like modern lava streams or showers of

ashes, and those which we must believe never found their

way to the surface but consolidated at a greater or less

depth beneath it. There must bo the same division to be
drawn in the case of every active volcano of the present day.

But we can examine only the materials which reach the sur-

face, and we can but speculate as to the nature and arrange-

ment of what still lies underneath. In the revolutions to

which the crust of the earth has been subjected, however,
the subterranean continuations of volcanic sheets have often

been laid bare, and not only so, but sections have been
opened into the very heart of masses which, though molten
and eruptive, seem never to have been directly connected
with actual volcanic outbursts. All those subterranean
intruded masses, which are now revealed at the surface only
after the removal of the depth of rock which once covered
them, may be grouped together into one division under the
names plutonic, intrusive, or subsequent. On the other
hand, all those which came up to the surface as ordinary
volcanic rocks, whether molten or fragmental, and were
consequently contemporaneously interstratified with the
formations which happened to be in progress on the surface
at the time, may be classed in a second group under the
names volcanic, interhedded, or contempQraneous,

It is obvious of course that these are only relative terms.
Every truly rolcanic mass which, by being poured out as
a lava-stream at the surface, came to be regularly inter-

stratified with contemporaneous accumulations, must have
been directly connected below with molten matter which

did not reach the surface. One part of the total mass

therefore would be included in the second group, while

another portion, if ever exposed by geological revolutions,

would be classed with the first group. Seldom, howe,ver,

can the same masses which -flowed out at the surface be

traced directly to their original underground prolonga-

tions. It is evident that an intrusive rock, though

necessarily subsequent in age to the rocks through which it

has been thrust, need not be long subsequent. Its relative

date can only be certainly affirmed with reference to the

rocks through which it has broken. It may be older than

other rocks through which it has not been intruded bat

which lie almost immediately above it. The probable

geological date of its eruption must be decided by the evi-

dence to be obtained from the grouping of the rocks aU

around. Its intrusive character can only certainly deter-

mine tlie limit of its antiquity. We know that it must be

younger than the rocks it has invaded ; how much younger

must be otherwise determined. On the other hand, an in-

terbedded or contemporaneous igneous rock has its date

precisely fixed by the geological horizon on which it lies.

A lava-bed or tuff intercalated among strata containing

Sphenopleris affinis, Lepidodendron veltheimianum, Leper-

ditia, and other associated fossils, would unequivocally

prove the existence of volcanic action at the surface during

the Lower Carboniferous period, and at that particular part

of the period represented by the horizon occupied by the

volcanic bed. An interbeddedand an intrusive mass foundon
the same platform of strata would not necessarily be coeval.

On the contrary, the latter, if clearly intruded along the

horizon of the former, would necessarily be posterior in date.

It will be understood then that the two groups have their

respective limits determined solely by their relations to the

rocks among which they may happen to lie.

The value of this classifi'cation for geological purposes is

great. It enables the geologist to place and consider by
themselves the granites, quartz-porphyries, and other crys-

talline masses which, though lying sometimes perhaps at

the roots of ancient volcanoes, and therefore intimately con-

nected with volcanic action, yet owe their special.characters

to their having consolidated under pressure at some depth

within the earth's crust ; while he arranges in another

series the lavas and tuffs which, thrown out to ths surface,

bear tbe closest resemblance to the ejected materials from

modern volcanoes. He is thus presented with the records

of hypogene igneous action in the one group, and with

those of superficial volcanic action in the other. He is

furnished with a method of chronologically arranging the

volcanic phenomena of past ages, and is thereby enabled to

collect materials for a historyof volcanic action over the globe.

In adopting this classification for unraveUing the geologi-

cal structiire of a region where igneous rocks abound, the

geologist will encounter instances where it may be difiicult

or impossible to decide in which group a particular mass of

rock must be placed. He wdll bear in mind, however, that

after all, such schemes of classification are proposed only

for convenience in systematic work, and that there are no

corresponding hard and fast lines in nature. He will recog-

nise that all crystalline or glassy igneous rocks, whether the

portion visible be interbedded or intrusive, must be intru-

sive, at a greater or less depth from the surface. Every

contemporaneous sheet has proceeded from some internal

pipe or mass, so that though interbedded and contemporane-

ous with the strata at the top, it is intrusive in relation te

the strata below. But we cannot always assert that a>

intrusive mass must have been connected with an outflowing

interbedded sheet above.

Section I.—Plutonic, Intrusive, or Subsequent Igneous Rocki.

Dnder this section we have to considar ths part played
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by igneous rocks which, either possessing a crystalline

(sometimes glassy or felsitic) structure have been in-

jected in a fluid or at least viscous condition into other

rocks, or having been blown into fragments have consoli-

dated in volcanic pipes. After some practice in the field

the geologist learns to recognize these rocks, and to distin-

guish them from the similar masses which must be placed

in the contemporaneous series. As a rule their crystalline

texture is coarser than in that series ; only in a few rare

coses does a cellular or amygdaloidal character appear, and
the fragmental accompaniments so characteristic of the con-

temporaneous sheet are only found in the actual vents of

eruption. Granite, syenite, felsite, diorite, basalt, and
agglomerate occur in this form.

The general law which has governed the intrusion of

igneons rock within the earth's crust may be thus stated :

every fluid mass impelled upwards by pressure from below,
or by the expansion of its own imprisoned vapour, has
sought egress along the lino of least resistance. What that

line was to be has depended in each case upon the structure

of the terrestrial crust and the energy of eruption.

In many instances it' has been determined by an already

existent dislocation ; in others by the planes of stratification,

or by the surface of junction of two unconformable forma-
tions, or by irregular cracks and rents, or by other more
complex lines of weakness. Sometimes the intruded mass
has actually fused and obliterated some of the rock which
it has invaded, incorporating this portion into its own,
substance. The shape of the channel of escape has neces-

sarily determined the form of the intrusive rock, as the
mould regulates the form assumed by a mass of cast-iron.

This oflFers a very convenient means of classifying the
intrusive rocks. According to the shape of the mould in

which they have solidified, they may be arranged as— (1)

amorphous masses, (2) sheets, (3) veins and dykes, and
(4) necks.

I. Amorphous Masses.—These consist chiefly of crys-

talline coarse-textured rocks. Granite and syenite. ate

the most conspicuous, but there are to be included also

various quartz-porphyriesj felsites, diorites, &c. Where
rocks occur in this form/ which also are found in sheets

and dykes as well as contemporaneous beds, it is coni-

monly observed that they are more coarsely crystalline

in the form of amorphous masses than in any other.

Doleritic rocks afford many examples of this characteristic.

Granitic Bosses.—It was onco a fitmly-held tenet that

granite is the oldest of rocks, tlie foundation on which alt

other rocks have been laid down. This idea no doubt
originated in the fact that granite is found rising from
beneath gneiss, schist, and other crystalline masses which
in their turn underlie very old stratified formations. The
intrusive character of granite, sliovm by its numerous rami-

fying veins, proved it to be later than v.i least those rocks

which it had invaded. Nevertheless- the compo.sition and
structure of gneiss and mica'schist were believed to be be^t-

explrined by supposing these rocks to have been derived
from the waste of granite, and thus, though the.existing

intrusive granite had to be recognized as posterior in date,

it was regarded as only a subsequent protrusion of the
vast underlying granitic crust. In this way the idea

of the primeval or fundam'^atal nature of granite held its

ground.

Fro?a what has alrciidy {atUc, p. 2158) been said regard-

ing the fusion and consolidation of rocks, and the evidence

supplied on this subject by granite itself, it will readily be
understood that the first or original crust could hardly have
been one of granite. That rock, so far as can be made out

by careful microscopic examination, appears to have always

coniolidated under considerable pressure, and in the pre-

sence of superheated water and even of liquid carbonic

acid—conditions which probably never obtained at tha
earth's immediate surface. The original crust may have
been of a glassy character like some of the vitreous lavas

;

but whatever it was, no trace of it has ever been or is ever
likely to be found.

The presence of granite at the existing snrface must in ail

cases be due to the removal by denudation of the masses
of rock under which it originally consolidated The fact

that, wherever extensive denudation of an ancient series of
crystalline rocks has taken place, a subjacent granite nucleus
is apt to appear does not prove that rock to be of a prim-
eval origin. It shows, however, that the lower portions of

crystalline rocks- very generally assume a granitic type, and
it suggests that if at any part of the earth we could
bore deep enough into the crust we should probably come
to a granitic layer. Tiat this layer, even if general

round the globe, is not always of the highest geological

antiquity is abundantly clear from the fact that in many
cases it can be proved to be of later date than fossiliferous

formations the geological position of which is knoWn ; that

is, the granitic layer has invaded these formations, rising

up through them, and probably melting down portions of

them in its progress. Tiiis is true not only of ancient

Pateozoic but of other stratified rocks of various much
more recent ages. So that we must conclude that granite

does not belong exclusively to the earliest nor to any one geo-

logical period, but rather that it has been formed at various

epochs, and may even be forming now, wherever the con-

ditions required for its production have existed As n

matter of fact granite occurs much more frequently in

association with older and therefore lower than with newer
and higher rocks. But a little reflexion shows us that this

must be the case. Granite having a deep-seated origin

must rise through the lower and more ancient masses before

it can reach the overlying more recent formations. But
many protrusions of granite would doubtless never ascend

beyond the lower rocks. Subsequent denudation would be

needed to reveal these protrusions, and this very process

would remove the later formations and at the same time

any portions of the granite which might hnvo reached

them.

Granite frequently occurs in the central parts of moun-

tain chains ; sometimes it forms there a kind of core round

which the various gneisses, schists, and other crystalline

rocks are arranged with more or less irregularity. More
frequently it appears In large eruptive bosses which traverse

indiflTerently the rocks on the line of which. they rise.

Sometimes it even overlies the schistose and other rocks,

as in the Viz de Graves in the uppsr Engadine, where a

wall-like mass of granite, with syenite, diorite, and altered

rocks, may be seen resting upon schists. In the Alps and

other mountain ranges it is found likewise in large bed-like

masses which run in the same general direction as the rocks

with which they are associated.

Many of the most characteristic features of granitic bosses

can bo admirably studied where the rock has risen through

contorted sedimentary formations, which form undvilating

or hilly ground rather than mountains. The granite of the

south-east and east of Ireland, the south of Scotland, and

the south-west of England may be taken as illustrative

examples.

In the south-east of Ireland a mass of granite 70 miles

in length and from 7 to 17 in width stretches from north-

east to south-west, nearly along the strike of the Lower

Silurian rocks. . These strata, however, have not been

upraised by it in such a way as to expose their lowest beds

dipping away from the granite. On the contrary, they

seem to have been contorted prior to the appearance of that

rock ; at least they often dip towards it, or lie horizontally

or undulate upon it, apparently without any icference to
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movements which it could have produced. As Mr Jukes

has shown, the Silurian strata are underlaid by a vast mass

of Cambrian rocks, all of which must have been invaded by

the granite before it could have reached its present horizon.

He infers that the granite must have slowly and irregularly

eaten its way upward through the Silurian rocks, absorbing

much of them into its own mass as it rose. For a mile or

more the stratified beds next the granite have been altered

into mica-schist, and are pierced by numerous veins from

the invading rock. Within the margin of the granitic

mass belts or rounded irregular patches of schist are

enclosed ; but in the central tracts where the granite is

widest, and where therefore we may suppose the deepest

pnrts of the mass have been laid bare, no such included

patches of altered rock occur. From the manner in which

tlie schistose belt is disposed round the granite, it is evident

tliat the upper surface of the latter rock where it extends

beneath the schists must be very uneven. Doubtless it

rises in some places much nearer to the present surface of

the ground than at others, and sends out veins and strings

which do not appear above ground.. If, as Mr Jukes sup-

poses, a thousand feet of the schists could be restored at

some parts of the granite belt, no doubt the belt would

there be entirely buried ; or if, on the other hand, the same

thickness of rock could be stripped off some parts of the

band of schist, the solid granite underneath would be laid

bare. The extent of granite surface exposed must thus be

largely determined by the amount of denudation, and by
the angle at which the upper surface of the granite is

inclined beneath the schists. Where the inclination is

high, prolonged denudation will evidently do comparatively

little in widening the belt. But where the slope is gentle,

and especially where the surface undulates, the removal for

some distance of a comparatively slight thickness of rOck

may uncover a large breadth of underlying granite.^

Recent observations by Professor Hull and Mr Traill of

the Geological Survey hafre shown that in tho Moume
Mountains a mass of granite has in some parts risen np
through highly inclined Silurian rocks, which consequently

seem to be standing almost upright upon an underlying

boss of granite. The strata are sharply truncated by the

crystalline mass, and are indurated but not otherwise

altered. The intrusive nature of the granite is well shown
by the way in which numerous dykes of dark melaphyre
are cut off when they reach that rock.^

In the Lower Silurian tract of the south of Scotland
several large intrusive bosses of granite occur. The strata

do not dip away from them on all sides, but with trifling

exceptions maintain their normal N.E. and S.W. strike up
to the granite on one side, and resume it again on the

other. The granite indeed occupies the place of so much
Silurian greywacke and shale. There is usually a metamor-
phosed belt of variable width in which, as they approach
the granite, the stratified rocks assume a schistose or
gneissoid character. Numerous email, dark, often angular
patches or fragments of mica-schist may be observed along
the marginal parts of the granite. Similar features are
presented by the granite bosses of Devon and Cornwall
which have risen through Devonian strata.

The manner in which some bosses of granite penetrate
the rocks among which they occur strongly reminds one
of the structure of .volcanic necks or pipes. The granite is

found as a circular or elliptical mass which seems to
descend vertically through the surrounding rocks without
seriously altering or disturbing them, as if a tube-shaped
opening had been blown out of the crust of the earth up
which the granite- had risen. Several of the granite masses
of the south of Scotland exhibit this character very strik-

' See Jukea's Manual of Otology, 3d od., p. 243!
' Eoriionlal SeOioti No. 22. Geol, Sui-v. Irdaiui.

ingly. That granite and granitoid rocks have actually been

associated with volcanic action is shown by the way in

which they occur in connexion with the Tertiary volcanic

rocks of Skye, Mull, and other islands in the Inner Hebrides.

As Mr Jukes suggested many years ago, granite or granitoid

masses may lie at the roots of volcanoes, and may be the

source whence the more silicated lavas, such as trachyte and

liparite, proceed.'

That some granite, however, is of metamorphic origin,

that is to say, has bean produced by the gradual softening

and recrystallization of other rocks at some depth within

the crust of the earth, seems to be now satisfactorily estab-

lished. Such granite may be looked upon as the extreme

of metamorphism, tho various schists and gneisses being less

advanced stages of the process. Provided the chemical

composition of the altered rock be the same as that of

granite, it is not necessary that the granite resulting from

its alteration should be supposed to differ in any noteworthy

particular from ordinary intrusive or igneous gianite. The
membora of the Geological Survey of Ireland have indeed

distinguished two granites in Galway, one of which they

regard S3 metamorphic, the other as igneous. The former

is characterized by the occurrence of two felspars (orthoclase

and oligoclase) ; the latter contains only one (orthoclase).

More recently, however, in the east of the country they

have separated two groups of granites, of which the intru-

sive masses are composed of dark-coloured quartz, ortho-

clase, albite, and black mica (Mourne Mountains), while the

metamorphic variety is formed oi grey felspar, quartz, and

black mica. The mineralogical composition of franite

formed by tho m-^tamorphism of other and specially sedi-

mentary rocks must necessarily vary with that of the masses

out of which it has arisen. In some cases there is a regular

gradation from true granite outward into tho schistose and

gneissose masses. But this passage need not always occur,

for if the granite was subject to unequal pressure (which it

assuredly would in most cases be) it would in its soft, pasty

condition ucdoubtedly be squeezed into any rents made in

the surrounding rocks, and would thu3 imitate exactly a

truly igneous mass, which in actual fact it would then be.

When a mass of granite rises through unaltered or only

locally altered strata, it may fairly be assumed to be

igneous and intrusive. Wlien, on the other hand, it

is intimately associated with extensive masses of schist

and gneiss, many of which can only be distinguished

from it by their foliated structure, its metamorphic origin

may at least be strongly suspected. Fundamentally, indeed,

igneous and metamorphic granite seem to be due only to

difierent modifications of the same subterranean processes.

A mass of originally sedimentary rocks may be depressed

to a depth of several thousand feet within the earth's crust,

subjected there to vast pressure and considerable heat in

presence of interatitial water or steam, and may thus be

metamorphosed into crystalline schists. A portion of this

mas3, undergoing extreme alteration, may so completely lose

all trace of its original fissile structure as to become

amorphous crystalline granite, some of which may even be

thruot as veins into the less highly changed parts above and

around. One stage further would bring before us a con-

nexion opened between the snrface and such a deep-seated

granitic mass, and the consequent ascent and outburst of

acid lavas and their fragmental accompaniments.

Amorphous Masses of Diorite, dc.—On a smaller scale

usually than granite, other crystalline rocks assume the

condition of amorphous bosses. Syenite, diorite, quarts-

porphyry, and members of the basalt family have often

been erupted in irregular masses, partly along fissures,

partly along the bedding, but often involving and appar-

' Manual of OeoUigy, 2d ed., p. 9R; Goilds, Ttam. Gizl. Soe.

Edin., ii. 301; Juda, t^uari. Jourm Oeel. 3oc, re 220.
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ently moUI.;~ up portions of the rocks through which they

have made their way. Such bosses have frequently tortu-

CU3 boundary-lines, since they send out veins into or cut

capriciously across the surrounding rocks. In Wales, as

shown by the maps and sections of the Geological Survey,

the Lower Silurian formations are pierced by huge bosses

of different crystalline rocks, mostly includevi under the

old term " greenstone," which, after running for some way
with the strike of the strata, turn round and break across

it, or branch and traverse a considerble thickness of strati-

fied rock. In central Scotland numerous masses of dolerite

and quartziferous diabase have been intruded among the

Lower Carboniferous formations. One horizon on which
they are particularly abundant lies about the base of the

Carboniferous Limestone series. Along that horizon they

rise to the surface for many miles, sometimes ascending or

descending in geological position, and breaking here and
there abruptly across the strata. There can be little doubt
that they have actually melted down some parts of the

stratified rocks, particularly the limestone. Considerable

petrographical differences occur among them which may
perhaps be in some measure due to the incorporation of

such extraneous material into their mass. Gaps occur

where these intrusive rocks do not rise to the surface, but

as they resume their position again not far off, it may be

presumed that they are really connected under these blank

intervals.

The amount and nature of the alteration produced on
contiguous rocks by the invasion of an intrusive boss

vary necessarily with the character and bulk of the igneous

mass, as well as with the susceptibility of the surrounding

rock to metamorphism. Induration is generally traceable
;

shales are hardened into porcelain, jasper, Lydian-stone, or

Bome other flinty argillaceous rock. Sandstones are con-

verted into a kind of lustrous quartz-rock. Limestones are

made to assume a granular or crystalline texture, passing

into marble or sometimes into dolomite. Under favour-

able conditions crystals ot garnet, analcimo, pyrite, and
other minerals are developed in the surrounding altered

rock.

There can be little doubt that, though the portions of

these rocks now visible consolidated under a greater or loss

depth of overlying rock, they must in many cases have been
directly connected with superficial volcanic action. Some
of them may have been underground ramifications of the
ascending molten rock which poured forth at the surface in

etreams of lava. Others may mark the position of intruded
masses which were arrested in their ascent in the unsuccess-
fnl attempt to open a new volcanic vent.

IL Sheets.—These are masses of crystalline rock which
have been intruded as sheets between other rocks, and now
appear as more or less regularly defined beds. In almost all

cases it will be found that these intrusions have taken place

between the planes of stratification. The ascending mass of

molten matter, after breaking across the rocks, or rather

after ascending through fissures either previously formed
or opened at the time of the outburst, has at last found its

path of least resistance to lie along the bedding planes of

the strata. Accordingly it has thrust itself between the

beds, raising up tho overlying mass and solidifying as a
nearly or exactly parallel cake or bed.

It is evident that one of these intercalated intrusive

sheets of igneous rock must present such points of resem-

blance to a truly contemporaneous bed of lava as to make it

occasionally a somewhat difiBcult matter to determine its

true character, more especially when, owing to extensive

denudation, only a small portion of the rock can now be
Been. Tho following characters mark intrusive . sheets,

though they must not be supposed to be all present in every

case. (L) Th.-^y do not rigidly conform to the bedding, but

sometimes break across it and run along on another plat-

form. (2.) They catch up and involve portions of tLe sur-

rounding strata. (3.) They are commonly most close-giained

at their upper and under surfaces, and most coarsely crystal-

lino in the central portions. (4.) They are very rarely

cellular or amygdaloidal. (5.) The rocks both above and
below them are usually hardened and otherwise more or

less altered.

Many of the older volcanic rocks occur in tliis form,

as felstone, quartz-porphyry, diorite, melaphyre, diabase,

dolerite, basalt, and others. The remarks above made
regarding the connexion of intrusive bosses with volcanic

action may be repeated with even greater definiteness here.

Intrusive sheets abound in old volcanic districts intimately

associated with dykes and surface outflows, and thus bring-

ing before our eyes traces of the underground mechanism
of the volcanoes.

The same kinds of alteration may be observed along the

line of junction of intrusive sheets with the adjacent rocks

as in the case of amorphous masses ; but as the boundary
lines are often very sharply defined they present the process

of alteration in a more generally accessible and interesting

form. Sandstone, for example, besides being indurated

and acquiring the distinct lustre of quartzite, may occasion-

ally be seen to possess a distinctly prismatic structure—the

prisms or columns diverging at right angles to the line of

junction with the igneous rock. Even microscopic black

microlites, like those which occur in basalt-rocks, have been
detected in altered sandstone, in the minute fissures of which
they may be supposed to have been sublimed from the

molten injected mass. Argillaceous rocks are commonly
converted into hard flinty textures to which the names of

flinty-slate, Lydian-stone, jasper, and porcellanite have been
applied. Coal-seams when invaded by intruded sheets of

igneous matter assume different aspects according to the

thickness and nature of the invading sheet, the depth of

the coal-seam, and probably to other less easily recognizable

causes. In some cases the coal has been fused and has

acquired a blistered or vesicular texture, the gas cavities

being either empty or filled with mineral matter such as-

calcite. In other cases it has nearly disappeared, the re-

maining portion being a black soot or ash. In others it

has become hard and brittle, and has been converted into a
kind of anthracite or "blind-coal," owing to the loss of its

more volatile portions. In the Ayrshire coal-fields the coal

seams have sometimes become beautifully columnar owing
to the intrusion of a sheet of basalt along them. The
hexagonal and pentagonal columns diverge like rows of

stout pencils from the surfaces of the basalt. In one coal-

field of that county a seam of coal has been converted into

graphite. The accompanying section (fig. 55) by the late

Flo. 55.—Sheets and strings of Intinfllve lock lathe Tea-yavd Coal,
South StAfiordshtre.

Mr Jukes represents one of the numerous sheets of " white

rock " intruded into the South Staffordshire coal-field. The
horizontal distance shown in thia section is more than 100
yards. The coal (b) resting on sandstone (c) is traversed

by irregular strings and sheets (a) of what the miners term
" white-rock," which proceed from the large basalt masses

of the district. Tho coal has there become dull and anthra-

citic, and is not worth being extracted.

When a coal-field is much invaded by igneous rocks the

seams of coal are usually found to have suffered more than
the other strata, not merely because they are specially liable

to i-'teration from the proximity of heated surfaces, but
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because they have presented lines of more easy escape for

the igneous matter pressed from below. The molten rock

has very generally insinuated itself along the coal-seams,

sometimes taking the lower, sometimes the upper surface,

and not infrequently forcing its way along the centre.

In the destruction or alteration of coal and bituminous

shales a process of subterranean distillation must often have

been set in progress. The gases evolved would find their

way to the surface through joints and pores of the overlying

rock. The liquid products, on the other hand, would be

apt to collect in fissures and cavities. In central Scotland,

where the coal fields have been so abundantly pierced by

igneous, masses, petroleum and asphaltum are of frequent

occurrence in many districts, sometimes in chinks and veins

of sandstones and other sedimentary strata, sometimes in

the cavities of the igneous rocks themselves.

It is a remarkable fact that, striking as is the change

produced by the intrusion of basalt into coals and bitumin-

ous shales, it is hardly more conspicuous than the alteration

effected on the invading masses themselves. A compact

crystalline black heavy basalt or dolerite, when it sends

sheets and veins into a coal or highly carbonaceous shale,

becomes yellow or white, earthy, and friable, loses weight,

ceases to have any apparent crystalline texture, and in short

passes into what any observer would at first unhesitatingly

pronounce to be a mere clay. It is only when the distinctly

intrusive character of this substance is recognized in the

veins and fingers which it sends out, and in its own irregu-

lar course in the coal, that its true nature is made evident

(see fig. 55). Microscopical examination shows that this

"white-rock" or "white-trap" is merely an altered form of

basalt, wherein the felspar crystals, though much decayed,

can yet be traced, the augite, olivine, and magnetite being

more or less completely changed into a mere pulverulent

earthy substance. A specimen of this altered rock was
analysed by Mr Henry with the following results :

—

Silica 33-830

Alumina 13-250

lAme 3-925

Magnesia 4-180

Soda. 971
Fotash 0-422

Protoxide of iron 13 830 .

Peroxide of iron 4-335

Carbonic acid 9 320
Water 11010

100-073

It is evident that most of the alkalies and much of the

silica have been removed, and that most of the iron exists

as carbonate of the protoxide.

In connexion with the alteration produced by igneous

sheets upon their contiguous stratified rocks, reference may
here be made to the lithological differences traceable within

the igneous masses. The close grain already referred to

as characteristic of the upper and under portions of an

intrusive sheet evidently depends upon more rapid cooling

towards the surface of contact with the adjacent cold rocks.

When tliin slices of these marginal parts are placed under

the microscope, they sometimes show abundant black

microlites which disappear as the rock is traced away from

the margin. They may be regarded as incipient stages in

the crystallization of the magnetite, arrested in their de-

velopment by the rapid consolidation of the outer parts

of the rock. In the central portions they have had an

opportunity of coalescing into octahedra or groups of

definite isometric crystals. A series of sections of a rock,

from the outer edge where the arrested crystallites occur

to the centre where definitely-built crystals appear, brings

in this way before us a history of the stages in the consoli-

dation of the mass.

But considerable differences in composition may also be

detected in different portions of the same intrusive sheet.

A rock which at one place gives under the microscope a
coarsely crystalline texture with the petrographical elements
of dolerite will at a short distance show abundant orthoclase
and free quartz—minerals which do not belong to normal
dolerite. These differences, like those above referred to as
noticeable among amorphous bosses, seem too local and
sporadic to be satisfactorily referred to original differences

in the composition of various parts of the molten mass, or

to segregation by gravitation or otherwise. They suggest
rather that the great intrusive sheets, in their passage
through the rocks underneath, have here and there involved
and melted down portions of these rocks, and have thus
acquired locally an abnormal composition,

III. Veins and Dtkes.—Veins of igneous rock may
occur indifferently in igneous, aqueous, or metamorphic
rocks. They may range in diameter from mere thread-like

filaments up to huge bands many feet or yards broad. In
regard to their origin they may be grouped into two series

— (1) veins of segregation, and (2) veins of intrusion/

Veins of Segregation.— These include most of what
were formerly and not very happily termed " contempor-
aneous veins." They are peculiar to crystalline rocks.

They abound in many granites, likewise in some gneisses

and schists. They may not infrequently be observed in

sheets of diorite, dolerite, and diabase. They run as

straight, curved, or branching ribands, seldom exceeding a
foot in thickness. Most frequently they are finer in texture

than" the rock which they traverse, though now and then

the reverse is the case, more especially in granite. Close

examination of them shows that they are not sharply defined

by a definite junction line with the enclosing rock, but that

on the contrary they are welded into that rock in such a
way that they cannot easily be broken along the plane of

union. This welding is found to be due to the mutual pro-

trusion of the component crystals of the vein and of the

surrounding rock—a structure sometimes admirably re-

vealed under the microscope. Veins of this kind are evi-

dently to be referred to the earliest condition of the rocks

in which they occur. They point, to some process, still un

explained, whereby into rents formed in the deeply buried,

and at least partially consolidated or possibly colloid, mass

there was a transfusion or exosmosis of some of the crystal-

lizing minerals.

Veins of Intrusion.—These are portions of once-melted

or at least pasty matter which have been injected into

rents of previously solidified rocks. When traceable suffi-

ciently far, they may be seen to swell out and merge into

their large parent mass, while in the opposite direction they

may become attenuated into mere threads. Sometimes they

Fio. 66—Tntrusivo Igneous rocfe.

run for many yards in tolerably straight lines, and when

this takes place along the stratification they look like beds,

At these parts, they are of course really intrusive sheets.

But they may frequently be found to Start suddenly upward

or downward, and to break across the bedding in a very

irregular manner. In fig. 66 t represents an intrusive
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igneous rock ruuDing through horizontal strata s. If we
saw merely the horizontal portion below or above, the really

igneous and intrusive nature of the rock t might escape ua,

but the intermediate connecting vein makes its character at

once apparent

No rock exhibits so admirably as granite the varieties

assumed by veins. In many cases the veins which traverse

the granite itself must be regarded as segregation or infiltra-

tion veins, OS already described. But where they proceed

from the granite, and traverse surrounding rocks, they are

probably in most cases intrusive, though where granite and

highly granitic gneiss are in contact we may conceive that

some of the veins traversing both rocks may be segregation

veins. Most large masses of granite send veins into the

surrounding rocks. Frequently the veins so abound as to

form a complicated net-worL They vary in breadtli from

several feet or even yards down to fine filaments at the ends

of the smaller branches. They frequently cross each other,

not only outside of the granite mass, but even within it. They
vary much in texture and in composition. Sometimes they

are coarsely crystalline ; but probably most of the veins of

this kind are due rather to segregation than intrusion

Most frequently granite veins traversing granite are finer-

grained than the main mass. Veins which are clearly in-

trusive are not only finer in grain than the parent granite,

but sometimes present considerable dififerences in minera-

logical composition. The mica, for example, may be

reduced to exceedingly minute and not very abundant

flakes, and may almost disappear. The quartz also occa-

sionally assumes a subordinate place, and the rock of the

veins passes into eurite, elvanite, or one of the varieties of

porphyry.

The rocks surrounding a granite mass and traversed by

granite veins are almost always more ot less metamorphosed

in a belt varying in breadth from a few yards up to a mile

or more. It is in this zone that the granite veins typically

occur. The altered rocks have assumed the characters of

gneiss, mica-schist, or other metamorphic product, but re-

same their usual condition as we trace them away from the

granite. Curious angular portions of them may often be

observed within the granite veins and in the main granite

mass. In Cornwall the granite and surrounding slates are

traversed by veins of quartz-porphyry termed elvans, which

are most numerous near the granite. They vary in width

from a few inches or feet to 50 fathoms, their central por-

tions being commonly more crrsialline than the sides. In

the great granite region of Leicester Mr Jukes traced some

of the elvans for several miles running in parallel bands,

each only a few feet thick, with intervals of 200 or 300
yards between them. Many of the other intrusive rocks

likewise present the phenomena of veins ; diorite, diabase,

melaphyre, and basalt furnish numerous illustrations.

Dykes are wall-like masses of igneous rock, filling

vertical or highly-inclined fissures. They differ tlierefore

from veins in the greater parallelism of their sides, their

verticality, and their greater regularity of breadth and

persistence of direction. They present us great a variety

of thickness as that which is shown by veins. Some-

times they occur as mere plates of rock not more than

an inch or two in thickness ; at other times they attain a

breadth of ten or twelve fathoms. The smaller or thinner

dykes can seldom be traced more than a few yards; but

the larger examples may bo followed sometimes for miles.

Thus in the south of Scotland a remarkable series of basalt-

dykes can be traced across all the geological formations of

that region and even across powerful f lults. They run

parallel to each other in a general north-west and south-east

direction for distances of 20 and 30 miles. A remarkable

dyke crosses the north of England from the coast of York-

ehire for fully 60 miles inland.

The name dyke is applied to these masses of igneous rock
on account of their resemblance to walls (Scotice, dykt?).
Their sides are often as parallel and perpeudicular as thtss
of a piece of masonry. Moreover, the resemblance to
human workmanship is sometimes brouglit out still more by
the numerous joints which, intersecting each otlier along
the face of a dyke, remind us of well-fitted masonry.
Where tlie surrounding rock has decayed, the dykes may be
seen projecting above the ground exactly like walls ; indeed
in many parts of the west of Scotland they are made use of

for enclosures. The material of the dykes has in other
cases decayed, and deep ditch-like hollows are left to mark
their sites. The coast-lines of many of the Inner Hebrides
and of the Clyde Islands furnish numerous admirable
examples of both kinds of scenery.

While veins have been injected into irregular branching
cracks, dykes have been formed by tlie welling upwards of

liquid rock in vertical or steeply inclined fissures. Some-
times the line of escape has been along a fault. In Scot-

land, however, which may be regarded as a typical region

for this kind of geological structure, the vast majority of

dykes rise along fissures which have no throw, and are

therefore not faults. On the contrary the dykes may
be traced across some of the largest faults in the midland
counties.

While the term dyke might be applied to some ot the
wall-like intrusions of porphyry, elvanite, and even of

granite, it is more typically illustrated among the augitic

igneous rocks, such as basalt, diabase, ifcc, though also

among diorites, porphyries, pitchstones, &c. The central

parts of a dyke are usually most crystalline. Towards the

margin the grain becomes finer, and even sometimes passes

into a vitreous condition. Many of the basalt dykes in

different parts of Scotland are coated along the sides with

a film or crust of black vitreous tachylite. Lines of

amygdaloidal kernels may not infrequently be traced along

the centre of a dyke.

When the rock on one side is freshly stripped off, the

dyke is usually observed to present a system of polygonal

jointing. The joints start from each face or cheek, and
either go right across to the opposite side, or branch and

lose themselves about the centre. They thus divide the

dyke into irregular prisms v.'hich, when the dyke is vertical,

lie of course in a horizontal position, whence they depart in

proportion as the dyke is inclined. Occasionally the prisms

are as well-formed as in any columnar bed of basalt. A
less prominent set of joints runs parallel with the two
cheeks of a dyke.

There is usually some alteration of the stratified rocks in

contact with a dyke ; but the nature and amount of the

change vary within a wide range. The most sensitive

material to this influence is undoubtedly coal. A seam of

coal 6 or 8 feet in thickness may be observed to grow dull

and brittle at a distance of 50 yards from a large dyke,

becoming what is termed "blind coal," as it then burns

without flame. Still nearer to the intrusive mass the coal

passes into a kind of pyritous cinder scarcely half the

original thickness of the seam. At the actual contact with

the dyke it becomes by degrees a kind of caked soot not

more perhaps than a few inches thick. Sandstones are

hardened into a kind of lustrous quartzite, and sometimes

made columnar, shales into flinty slate or porcellanite

;

limestones are occasionally rendered crystalline and even

dolomitic. Occasionally a segregation of new minerals

has taken place in the rocks adjoining a dyke. But cases

are by no means infrequent where dykes have produced

little or no appreciable change upon the contiguous rocks.

IV. Necks.—Under this term are included the filled-up

pipes or funnels of former volcanic vents. Every series of

volcanic slieets poured cut at the surface must have been



VOLCANIC IGNEOUS BOCKS.] GEOLOGY 313

connected with one or more orifices whicli, on the cessation

of the eruptions, would remain more or less completely filled

with lava or with fragmentary matter. But unless sub-

sequent denudation should remove the overlying cone and its

surrounding piles of lava and tuflf, these vents must remain

buried under the materials which came out of them. So
extensive, however, has been the waste of the surface in

many old volcanic regions that the sites of the vents have

been laid bare. In the study of these we have before ns

some of the more deep-seated phenomena of volcanip action

never to be seen in any modern volcano.

A neck is of a circular or elliptical, but occasionally of a

more irregular branching form. It varies in diameter

from a few yards up to a mile, or even more. It descends

into the earth perpendicularly to the stratification of the

formation to which it belongs. Thus, if a neck was formed

and filled up during the accumulation of a certain group of

strata, it would rise on the whole vertically through these

strata, and its ejected lava or tuff would spread out con-

formably among them. Should the rocks be subsequently

tilted the neck would of course be thrown out of the verti-

cal. As a rule, however, the vertical descent of the necks

into the earth's crust has been comparatively little interfered

witlu

The materials filling up ancient volcanic orifices are

sometimes crystalline, sometimes fragmental. The neck

may be occupied by some form of lava, as felstone, quartz-

porphyry, diabase, porphyrite, basalt ; or by tha fragment-

ary materials which fell back into the throat of the volcano

and finally solidified there ; or by both kinds of rock com-

bined. Among the Palaeozoic volcanic districts of Britain

the necks not infrequently are filled with some siliceous

crystalline rock,- such a.s a quartz-porphyry or felstone, even

where the surrounding lavas are basic. Necks of agglomer-

ate and fine tuff abound among the Carboniferous and
Permian volcanic regions of Scotland.

The fragmentary materials consist mainly of different

lava-form rocks imbedded in a gravelly pej>erino-lik.e matrix

of more finely comminuted debris of the same rocks ; but

they also contain, sometimes in abundance, fragments of

the strata through which the necks have been drilled.

Pieces of fine stratified tuff not infrequently appear in the

agglomerates. This fact, coupled with the not uncommon
occurrence of a tumultuous fractured and highly-inclined

bedding of the materials in the necks appears to show
that the pipes were partly filled up by the subsidence of

the tuff consolidated in beds within the crater and at the

upper part of the funnel. Veins of basalt abound in many
of the necks of Carboniferous age in central Scotland.

The strata round a neck are usually somewhat hardened.
The sandstones have acquired sometimes a vitreous lustre

;

argillaceous beds have been indurated into porcellanite

;

coal-seams have been burnt and rendered unworkable.
These changes may be due partly to the heat of the ascend-

ing column of molten rock or ejected fragments, partly to

the ascent of heated vapours, even for a long time subse-

quently to the volcanic explosions. Proofs of a metamor-
phism probably due to the latter cause may sometimes be
seen within the area of a neck. It is where the altered

materials are of a fragmentary character that the nature

ond amount of this change can be best estimated. What
was originally volcanic dust has been converted into a
crystalline and even porphyritic mass, through which,
however, the likewise intensely altered blocks interspersed

through the agglomerate are still recognizable. Such blocks

as, from the nature of their substance, must have offered

most resistance to change,—pieces of sandstone or quartz,

for example,—stand out prominently in the altered mass,

though even they have undergone more or less modification,

the sandstone being converted into vitreous quartz-rock.

lu— i:i*

Section. II.— Yiilcanxc, Interbedded, or Contemporaneous

Igneous Eockt.

The rocks comprised in this section have all been ejected

to the surface like the lava-streams and showers of ashes of

modern volcanoes. It is evident that on the whole they

must agree in lithological characters with those rocks,

described in the previous section, which have been

extravasated by volcanic efforts though not quite reaching

the surface. Yet they have some well-marked general

characters, of which the most important may be thus

stated. (1.) They occur as beds or sheets which conform

to the bedding of the strata among which they are inter-

calated. (2.) They do not break into or involve portions

of the overlying beds. (3.) The upper and under por-

tions of the lava sheets present commonly a scoriaceous

or vesicular character, which may even be found extending

throughout the whole of a sheet. (4.) Beds of tuff are

frequently interstratified with the crystalline sheets.

I. Crystalmnb.^—WhUe the underground course of a

protruded mass of molten igneous rock has widely varied

according to the shape of the channel through which it pro-

ceeded, and in which, as in a mould, it solidified, the

behaviour of the rock, once poured out at the surface, has

been much more uniform. As in modern lava, the erupted

rock has rolled along, varying in thickness and other minor

characters, but retaining the broad general aspect of a bed or

sheet. A comparison of such a bed with one of the intrusive

sheets already described shows that in several important

respects they differ from each other. An intrusive sheet is

closest in grain near its upper and under surfaces. A con-

temporaneous bed or true lava-flow, on the contrary, is there

usuiUy most open and scoriaceous. In the one case we

rarely see vesicles or amygdules, in the other they often

abound. However rough the upper surface of an inter-

bedded sheet may be, it never sends out veins into nor

encloses portions of the superincumbent rocks, which, how-

ever, sometimes contain portions of it, end wrap round its

hummocky irregularities, as shown in fig. 57. Occasion-

Fio 57.—Section of tho npper surface of an Interbedded sheet T, sliowlnR how
lis tinevcnnesses are wrapped round and covered by itie ecdltnontar? rocks S.

ally it may be observed to be full of rents which have been

filled up with sandstone or other sedimentary material.. Id

these cases we see that the lava cracked in BoUdifying, and
that sand was washed into the fissures where it consolidated.

The amygdaloidal cavities throughout an interbedded sheet,

but more especially at the top, may often be noticed with

an elongated form, and even pulled out into tube-like

hollow3 in one general direction, which was obviously the

line of movement of the yet viscous mass.

Some kinds of rock when occurring in interbedded sheets

are apt to assume a system of columnar jointing. Basalt

in particular is distinguished by the frequency and perfec-

tion of its columns. The Giant's Causeway and the cliffs of

Staffa, of Ardtun in Mull, and of Loch StaflSn in Skye are

well-known examples. The columns are set perpendicularly

to the two cooling surfaces, that is, to the top and bottom

of the bed. Any inclination from the horizontal in the

disposition of the bed will cause a corresponding departure

from the vertical on the part of the columns. Sometimes

the columns are arched or curved, ns in the Clam-shell Cave,

Staffa.
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A single iiiterbcddcd slieet of crystauine rock eeldom

occurs by itself without any other volcanift accompaniment.

It is usually associated at least with bands of tuff showing

that the emission of lava was not unattended with frag-

mentary ejections. In the majority of cases it will be

found to form part of a series of interbedded sheets with

intercalated tuffs. Vast piles of such consecutive flows,

reaching a total depth of several thousand feet, remain to

witness the energy of former volcanic vents.

II. Feaomental.—The rocks embraced under this term

include all the fragmentary volcanic ejections which enter

into the composition of the earth's crust, from the coarsest

agglomerate to tliAinest tuff. They differ in lithological

character, according to the nature of the lavas with which

they are associated and from which they have been derived.

Thus in a region of trachyte-lavas, we have trachyte-tuffs,

trachyte-breccias; in one of basalts, we find basalt-breccias,

basalt-agglomerates, basalt-tuffs ; in one of obsidians, we
meet with pumiceous tuffs and breccias. The fragmentary

matter has been ejected from volcanic vents, and has fallen

partly back into the funnels of discharge, partly over the

surrounding area. It is therefore apt to be more or less

mingled with ordinary sedimentary detritus. We find it

indeed passing insensibly into sandstone, shale, limestone,

and other strata.

Great differences occur in the texture of fragmentai rocks

even in the same volcanic districts. They are often coarse

and tumultuous at or near the vents, and fine-grained at a

distaBce. Alternations of gravelly peperino-like tuff with

a very fine-grained " ash " may frequently be observed.

Large blocks of lava-form rock, as well as of the strata

through which the volcanic explosions have taken place,

occur in the tuffs of most old volcanic districts.

It has been already pointed out that agglomerate and
tuff are not infrequently to be met with occupying the

eites of the vents of eruption. Their most common disposi-

tion, however, is in beds either alone or associated with

interbedded lavas. Masses of fine or gravelly tuff several

liundreds of feet in thickness, without the intervention of

any lava-bed, may be observed in the volcanic districts of

the Old Red Sandstone and Carboniferous systems in

Scotland. On the other hand, in these same areas thin

seams of tuff may be seen interlaminated with ordinary

sandstone, shale, or limestone. In ihe one case we have
evidence of long-continued and powerful volcanic action,

during which fragmentary materials were showered out and
spread over the water-basins to the exclusion of ordinary

sediment. In the other we have proof of feeble intermittent

volcanic explosions, whereby light showers of dust were
discharged, which settled down quietly amidst the sand,

mud, or Umestone accumulating around at the time. Under
these latter circumstances tuffs often became fossiliferous

;

they enclose the remains of such plants and animals as

might be lying on the lake-bottom or sea floor over which
the showers of volcanic dust fell, and thus they form a con-

necting link between aqueous and igneous rocks.

VIII.^MEtAMORPHic Rocks as Parts op the
AECHITEOinKE OP THE EaETH's CEUST.

In part ii (ante, p. 235) some account has been given

of the composition of certain foliated rocks frequently met
with in the central portions of mountain chains and else-

where, lying beneath geological formations of high antiquity.

In part iii., in the discussion of the hypogene causes of

change within the earth's crust, reference was again made
to these rocks, and they were alluded to as examples of

the effects of subterranean processes altering the original

character of large mineral masses (atile, p. 263). They
were there cited as metamorphic rocks, but their characters

as integral parts of the earth's crust were reserved for dis-

cussion in the present part of this article.

At the outset some caution must be employed as to the

exact meaning in which the terms " metamorphism " and
" metamorphosed " are employed. In a certain sense it

may be said that all or nearly all rocks have been metamor-
phosed, since it is exceptional to find any, at least among
such as are not in a geological sense of modem date, which
do not show, when closely examined, proofs of having been

altered by the action of percolating water or other daily

acting metamorphic agent Even a solid crystalline mass
which, when viewed on a fresh fracture with a good lens,

seems to consist of unchanged crystalline particles will

usually betray under the microscope unmistakable evidence

of alteration. And this alteration may go on imtil the

whole internal organization of the rock has been readjusted,

though the external form may still remain such as hardly

to indicate the change, or to suggest that any new name
should be given to the recomposed rock. Among many
igneous rocks, particularly the more basic kinds, as basalts,

diorites, olivine rocks, A-c, metamorphism of this kind may
be studied in aU its stages.

But it is not to alteration of this nature, effected at tne

surface by meteoric water, that the term metamorphism is

properly applied. That word is reserved for the process

of subterranean change above treated of (ante, p. 258),

whereby a more or less complete transformation .has been

effected throughout vast mineral masses which, while under-

going crystalline rearrangement, have usually suffered

simultaneously enormous compressiort Gneiss, mica-schist,

and the other schistose or foliated rocks are typical ex-

amples of the results of this metamorphic process.

Three antagonistic opinions are at present entertained

regarding the origin of these rocks. Some geologists

regard the crystalline schists as plutouic rocks representing

the early cooled crust of the earth, and suppose that a

similar schistose structure has occasionally been super-

induced by plutonic action on later sedimentary formations.

Again, by some recent writers the Wernerian notion of

chemical precipitation has been revived, and the idea of

metamorphism has been discarded. These authors suppose

that the schistose rocks, in common with many pyroxenic

and hornblendio rocks (diabases, diorites, &c), as well as

masses in which serpentine, talc, chlorite, and epidote are

prevailing minerals, have been deposited "for the most part

as chemically-formed sediments or precipitates, and that the

subsequent changes have been simply molecular, or at most
confined in certain cases to reactions between the mingled
elements of the sediments, with the elimination of water and
carbonic acid." To support this view, it is necessary to

suppose that the rocks in question were formed during a

period of the earth's history when the ocean had a consider-

ably different relative proportion of mineral substances dis-

solved in it3 waters, and consequently that they must be
assigned to a very early geological period, anterior indeed

to what are usually termed the Palaeozoic ages. And it

becomes further needful to discredit the belief that any
gneiss or schist can by possibility belong to one of the later

stages of the geological record. The more thorough-going

advocates of the pristine or " eozoic " date and original

chemical deposition of the so-called " metamorphic " -ocks

do not hesitate to take this step, and endeavour, by ingeni-

ous explanations, to show that Jhe majority of geologists

have mistaken the geological structure of the districts where
these rocks have been supposed to be metamorphosed equi-

valents of what elsewhere are Pabeozoic, Secondary, or

Tertiary strata.* Prevalent opinion supports the third or

metamorphic theory, according to which the schistose rocks

' See Stony Hunt's Chtmical Essayt, p. 2S3 tj.
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are held to be crystalline transformations of ordinary sedi-

mentary strata. The problem whether or not certain masses

of gneiss or schist represent equivalent unaltered sediment-

ary rocks of other districts ja mainly one of structural

geology. It must be decided by the geologist rather than

the chemist. It has been answered in the affirmative by

the great majority of stratigraphical geologists all over the

world. We may not be entitled to assert that every mass

of gneiss or schist is a metamorphosed sedimentary rock.

Possibly some foliated rocks of extreme antiquity may have

originated directly from chemical precipitation. But when
it can be shown that ordinary stratified rocks have been

converted into schist and gneiss, it seems permissible to

hold that all such rocks have had a similar origin, at

least until good, reasons can be adduced against that

view.

It is evident that if the so-called metamorphio rocks can

anywhere be seen to graduate into unaltered strata, it is

there that they ought to be specially studied, and that light

may bo expected to be cast on their origin and history. It

is customary to speak of metamorphism as being either

local or regional, that is, being confined to one limited

portion of a mass of rock, or as extending throughout the

whole of the rock and over wide districts. It is doubtless

from the first of these developments that we may hope to

learn most regarding metamorphio changes.

Local (Contcu:!) Metamorphism.—The simplest and most

obvious examples of this kind of alteration occur where a mass
of igneous rock has invaded sedimentary strata, which have

i^ consequence been affected in lithological character along

the margin of contact with the intrusive rock. Allusion

has already been made to changes of this kind effected by
intrdsive sheets and dykes, and likewise traceable round

the edges of ancient volcanic vents. Sandstones are con-

verted into a lustrous crystalline quartz-rock ; shales and
argillaceous strata are indurated into porcellanite, jasper,

fliuty-slate, or some analogous product. Limestones are

made crystalline ; coals are charred, turned into anthracite,

and sometimes even into graphite. These metamorphisms
extend to very variable distances from the intrusive rock.

Sometimes they are scarcely perceptible at all, and disap-

paar within a space of a few inches. In other cases they

extend for some feet, and in the case of some coal-seams

even to 50 yards or more.

It is around bosses of granite however that the most
marked examples of local metamorphism can be observed.

On a previous page some account has been given of the way
in which the Silurian rocks of Ireland and the south of

Scotland are pierced by large masses of granite, and how,
as they approach the granite even at a horizontal distance of

a mile or more, they begin to assume a micaceous foliated

texture which becomes more and more marked until, along

the margin of the granite, they pass into true mica-schist

and gneiss. The identity of origin between these schistose

masses and the greywackes and shales beyond the metamor-
phic zone does not admit of any question. The unaltered

rocks can be followed step by step into and through the
stages of alteration, until they are found to have acquired
the genuine gneissic or schistose structure. Moreover, it

may be observed that all the bands of sedimentary rock do
not give rise to the same kinds of metamorphio products.
Some kmds of strata are more prone to alteration than
others, and give rise to more perfect schists. In the south
of Scotland, for example, certain greywackes and grits

formed of a granular mixture of quartz-sand, felspar, clay,

and various decomposition products have been metamor-
phosed into perfect mica-schist, while some bands of black
anthracitic and graptoUtic shale have merely been intensely
indurated and shattered. Many districts in Scotland, in

Ireland, in the lake country of England, and in Wales might

be cited as furnishing examples of this gradual conversiod
of ordinary sedimentary rocks into true schists.

Regional Metamorphism.—If then it can be proved
that over limited areas thoroughly foliated rocks have been
produced by the transformation of ordinary sedimentary

strata, a presumption is established in favour of a similar

mode of origin for foliated rocks elsewhere and over wider

regions. There occur many vast spaces of the earth's

surface occupied by foliated rocks. In Finland, Scandi-

navia, and the Scottish Highlands tracts many thousands
of square miles in extent consist of gneiss, mica-schist,

hornb!ende-rock, and other members of the same great

family of rocks. A large portion of British North America
lies upon similar mineral masses. Eocks of this type com-
monly rise also along the core of great mountain ranges,

aa in the Alps and in the Rocky Mountains. If these rocks

which cover such vast areas were originally ordinary sedi-

mentary rocks, they must have been metamorphosed, not by
mere local protrusions of igneous matter, but by some
general process.

Gradations of Metamorphism.—We have seen above that

the nature and extent of the alteration experienced by rocks

have been regulated, not merely by the vigour of the meta-

morphic process, but by the composition and structure of

the rocks themselves. A siliceous sandstone, for instance,

containing little or no aluminous or other admixture, seems
to be capable of retaining much of its original character,

while surrounding or intercalated less purely quartzose

beds have been completely changed. It is converted into

quarto-rock, but still shows the rounded quartz grains of

the original sand. In proportion as the sand has been

mixed with clay it has produced a rock more susceptible of

change. The argillaceous (or magnesian) cement has been

attacked, and in the process of change the quartz-sand has

been affected. Mica in one or other of its various forms,

aluminous or magnesian, has very generally appeared, and
in proportion to its development has the foliated structure

been made apparent. Hence we may obtain every grada-

tion from a quartz-rock or grit into a srue mica-schist or

gneiss.

Production of Foliation.—The term "foliation" means
the separation of a rock into approximately parallel or

lenticular crystalline layers or folia of different mineral

composition. It implies a segregation and crystallization

of mineral matter along distinct planes. Those who main-

tain the original chemical precipitation of the most ancient

gneisses and schists believe that the folia mark the strati-

fication of the successive layers of deposit. Those, on the

other hand, who hold tliat all the schistose rocks about the

origin of which any satisfactory conclusion can bo reached

were originally mechanical sediments of ordinary kinds,

regard the folia as coincident generally with the stratifica-

tion of these sediments.

The folia of a gneiss or schist are crystalline aggregates

which along their planes of mutual contact are aa it were
welded or felted into each other by the interlacing of their

several component crystals. They are destitute, as a rule,

of the parallelism, flatness, and persistence so characteristic

of stratification. On the contrary they are apt to swell

out into thick concretionary aggregations and to die out

rapidly ; they exhibit a wavy, crumpled, or puckered

arrangement traceable in vast folds on the side of a moan-
tain, and yet descending even to such minute corrugation

as can only be detected by the microscope.

Foliation occurring in altered sedimentary rocks must be

due to a crystallization and rearrangement of the chemical

constituents of these rocks along certain lines. On a former

page {ante, p. 263) it was pointed out that this kind

of metamorphism woui ' as a rule proceed along the lines

of atratification. Doubtles.'i in tho i^ast majority of casoa
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the pbne:; of foliation are coincident with the general

direction of this stratification. The metamorphic rocks of

the Scottish Highlands furnish admirable proofs of this

fact. Bands of quartz-rock and schist alternate with each

other and with zones of limestone, precisely as beds of

sandstone, shale, and limestone do in unaltered formations.

Thin seams of pebbly grit with well-rounded water-worn

pebbles may be observed running parallel with the folia

of a schist, as a seam of fine grit or conglomerate may be

seen to do in a series of shales. Nay, even the false-bedding

BO characteristic of mechanical sediment may be observed

among these metamorphic rocks. The metamorphism is

not uniform in these regions. Here and there it becomes

intensified, and the rocks assume a thoroughly crystalline

and much disturbed aspect. But as they recede from

these areas they are found to lose much of their foliated

character, and indeed to present such slight traces of meta-

morphism that they can be at once recognized as grey-

wackes, grits, and shales. Moreover, they have been thrown

into anticlinal and synclinal folds, and in these and other

larger features of geological structure they differ in no essen-

tial respect from ordinary unaltered strata. Lastly, fossili-

ferous limestones containing Silurian shells have been found

at their base, so that they have all been formed long after

the seas over the area of Britain had be'en tenanted by

living organisms.

Professor Sedgwick and Mr Dafwin pointed out many
years ago that a crystalline rearrangement of mineral

matter has in some cases taken place along the planes

of cleavage. We have already observed that the water

which has been the great agent of metamorphism must

always have followed the dominant divisional planes of a

rock. If these planes were those of cleavage, the foliation

would doubtless be produced along them, irrespective of

the original laminse of deposit. So long as the rock

remained tolerably homogeneous in chemical composition,

there seems no reason why foliation along the cleavage

should differ in any material respect from that along strati-

fication. But it may be doubted whether a cleavage

foliation could run without sensible and even very serious

interruptions over wide areas. For, in the first place, in

most large masses of sedimentary matter we encounter

alternations of different kinds of sediment, which could

not but produce distinct kinds of rock under the in-

fluence of metamorphic change. In the second place,

cleavage depends for its perfection and continuity on tlie

fineness of grain of the rock through which it runs. While

exceedingly perfect in a mass of argillaceous strata, it

becomes feebler or even dies out in a coarse sandy or gritty

rock. Hence, where foliation coincides with cleavage over

large tracis, there will almost certainly be bands, more or

less distinct, coincident with the original stratification,

and running oblique to the general foliation, like bedding

and cleavage, save where these two kinds of structure may
happen to coalesce.

In a region of intense metamorphism the foliation of the

schists may be observed to become here and there some-

what indefinite, until it disappears altogether, and the rocks

assume a thoroughly granitic character. Between gneiss

and granite there is no difference in mineralogical composi-

tion ; in the one rock the minerals are arranged in folia, in

the other they have no definite arrangement. Gneiss

might be called a foliated granite
;
granite might be termed

a con-foliated gneiss. The two rocks may be observed to

graduate into each other. In Aberdeenshire, for example,

the common grey mica-schist and gneiss may be seen to

pass insensibly into the ordinary grey granite. In such

cases it has been naturally concluded that granite is the

uUimattf st^ge of metamorphism. Judged merely from

their composition and microscopic structure, an intrusive

granite connected with igneous protrusions and a metamor-
phic granite representing the thorough transformation of

stratified rock cannot be distinguished from each other.

There is thus nothing improbable in the idea that the

same mineral particles may have gone through many suc-

cessive cycles of change. We may suppose them to have been
originally part of a granite mass, and to have been subse-

quently exposed at the surface by enormous denudation.

Worn away from their parent granite they would be washed
down with other particles, and spread out under water as

parts of sandy or muddy deposits. Buried under a gradual

accumulation of sedimentary material thousands of feet in

thickness they might be depressed deep beneath the surface,

and be thus Brought within tlie influence of metamorphism.
Gradually recomposed, crystallized, and converted into

schistose rock, they might be eventually reduced to the

condition of granite, and protruded into some of the over-

lying less metamorphosed masses in the form of granile

veins. Or we may conceive, as already {ante, p. 309) sug-

gested, that a communication was opened between the

granite thus produced and the surface, and that the original

mineral particles, whose vicissitudes we have been tracing,

were erupted to the surface as part of a stream of lava.

Possible Metamorphism of Igneous Mods.—In most large

tracts of foliated rocks there occur masses less distinctly

foliated or quite granitoid in texture, formed mainly of

hornblende or of that mineral in combination with others.

Zones or bosses of hornblende-rock and hornblende-schist

frequently appear among gneiss and mica-schist. Varieties

of quartz-porphyry occur in a similar way. Bands of fine

unctuous chloritic schists m.-iy also often be traced. It is

not easy to understand how such rocks, at least those con-

taining a large percentage of magnesia, could be produced

by the metamorphism of ordinary sediment. The difficulty

may perhaps be removed if we regard them as having

originally been igneous rocks, either erupted at the surface

or intrusively injected among the surrounding rocks previous

to metamorphism. Such mineral masses as varieties of

syenite and diorite, rich in hornblende or other magnesian

silicates, might have been the original condition of many of

the rocks here referred to. The fine magnesian schists

mifht be regarded as having been at first tuffs associated

with the lava-form masses.

Strttcture of Metamorphic Hoclca in the Field.—As the

series of metamorphic rocks ranges from scarcely altered

sedimentary strata on the one hand to crystalline amorphous

granitic masses on the other, they must obviously possess

a great range of structure as parts of the architecture of the

solid land. In particular they must under different circum-

stances present the features now of aqueous and now of

igneous rocks. The most typical form of metamorphism

being foliation, we may consider the structure 'of foliated

rocks as the most characteristic. From what has been said

above, it is evident that the planes of foliation give the

rocks a general reseniblance to stratified sedimentary

masses. But these planes are seldom so definite and per-

sistent as those of stratification. They do not impart to

the rocks the same tendency to split up into well-marked

parallel beds. On the contrary they are often so felted or

welded together, especially in the coarse and most crj'stal-

line gneisses, that they hardly serve as divisional planes at

all, but leave the firm tough rock to split up along other

lines.

With care and patience lines of anticlinal and synclinal

fold may often be traced among foliated as well as among

unaltered rocks. But the unravelling of these and other

features of ttructure is mucli more difficult than among

ordinary stratified formations. This arises partly from

the frequent absence of conspicuous and persistent band*

which could be used as horizons in ^vorking out gEologicel
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structure, partly from the abundant crmnplitig whicli most

foliated rocks have undergone, whereby the continuity of the

individual bands is much disturbed or entirely destroyed.

The juihts among foliated rocks to which the regular and

parallel folia impart a marked fissility resemble those

among sedimentary strata. Where, however, the foliation

is of a more massive kind, as in the coarser varieties of

gneiss, the system of jointing approximates to that of

granite or one of the more crystalline igneoua rocks.

IX. Mr.fEEAi. Veins.

The fissures which so abundantly traverse the crust of

the earth have in many instances served as places for the

deposit of miueral matter quite distinct from that of the

rocks through which they run. As metallic ores frequently

occur among the minerals so deposited, and have been ex-

tensively worked, a large amount of information has been

obtained by mining operations regarding these fissures,

or, as they are termed, mineral veins. A. general though nut

invariable relation exists between the nature of the minerals

in the fissures and that of the contitjuous rocks. Vfhen the

latter are calcareous, calcite usually forms a conspicuous

feature in the veins ; among siliceous rocks quartz is

Abundant. These and the other minerals are for the most
part well crystallized or at least largely crystalline in the

veins, even when the adjoining rocks are granular or

amorphous. They are termed vein-stones. Since the

joints, faults, and tissures which have been filled with new
miueral substances ara commonly higlily inclined or

vertical, mineral veins generally run as steep wall-like

bandj across the rocks in which they occur. Their
minerals are arranged in strips, which on the whole run
parallel wiih the y/alls of the vein (fig. 5S).

GEOLOGY

Fio. 58.—a, C-iatlngof ono m'neraL say quartz: 6. coatlni; of a second mineral.
My duor spar: e, coatliiR of fli-at niiiit:ral, or of a tliird, Mv Bulljhate of bar^ut;
d, rib of ore, as copper or lead; tr, w, walls of the lude.

Mineral veins become metalliferous, when among their

vein-stones there occur detached crystals or particles, or

branching strings and threads, or concretionary masses or

parallel bands of native metal, or of the sulphides, oxides, or
other ores of mjtals. The association of these various sub-
stances within the two walls or cheeks of a vein is often in

a double set of parallel bands, those in one-lialf of the vein
being repeated in the other. The middle of the vein, for

example, may consist of galena flanked and partially mixed
up with zinc-blendo and pyrites. On either side of this

central rib there may be a layer of some veinstone, perhaps
tiuor spar, then a duplicate baud of another veinstone, such
as barytes or quartz, and bo on, to the outer edge of the
vein (fig. 58). In other cases, as in auriferous veins of
quirtz, the vein consists wholly or almost wholly of one
Vain-stone through which the ore is disseminated in minute
grains and strings, so that the vein-stone must be extracted
aad crashed to obtain the metal by washing.
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Mineral veins {lodes, rake-veiiis) vary in thickness from
only an inch or less up to many fathoms. Extraordinary
variations may be traced even in tbe course of the same
vein, a breadth of several feet or yards rapidly diminish-

ing until the two walls nearly or quite meet, to the exclu-

sion of the minerals of the vein. Similar diversities

may be observed in the horizontal extent of veins, some
being traceable for miles, others disappearing in a few
yards.

They sometimes occupy fissures without any throw, but
most frequently seem to occur along lines of fault. In
some cases indeed it can be shown that dislocation has

taken place after some portion of the vein had been formed,

but before the completion of the process. They usually

send out branches, and in some mining districts do this to

such an extent that it becomes hardly possible to identify

the main vein among its numerous offshoots.

Tlie direction of the veins varies in different districts.

Tv.o series may often be traced,—a principal series running

in one general direction, and a minor set crossing the firet

at right angles or obliquely. Great differences in the rich-

ness of a metallic lode may be observed as it is worked
vertically and horizontally, some of these depending jn a

way not easily explained upon the nature of the surround-

ing rock. Among the Cornish lodes, for example, some
contain copper only where they traverse, the Devonian slates,

and lose it where they enter the granite, where tin takes its

place. In the lead tracts of the north of England tlia

metal diminishes where the veins lie in shale, and augments

where they run through limestone.

In some rocks, more especially in limestones, large sob-

terranean cavities have been filled with vein-stones and ores.

The iron mines of the English lake district, for example,

lie in the Carboniferous Limestone, where tunnels and
caverns anciently dissolved out of the rock by per-

colating or running water have been subsequently filled

up with haematite. In the lead districts of the north of

England also, similar cavities have received a plentiful

deposit of vein-stones and galena with its accompanyinjr

ores.

Various theories have been proposed to account for the

infilling of mineral veins. Of these the most noteworthy

are—(1) the theory of lateral segregation,—which teaches

that the substances in tlie veins have been derived from tht

adjacent rocks by a process of solution and redeposit; and

(2) the theory of infilling from below,r—according to which

the minerals and ores were introduced from below dissolved

in water or steam, or by sublimation, or by igneous fusion

and injectioiL

The fact that the nature and amocrat of the minemls, and

especially of the ores, in n vein vary with the nature of th6

surrounding rocks seems to show that these rocks have had

a certain influence on the precipitation of mineral matter in

the fissures passing through them. But that this mineral

matter came chiefly from below appears almost certain. The

plienomena of the ascent of hot water in volcanic districts

afford a close analogy to what has occurred in mineral veins.

It is known that at the present time various minerals, in-

cluding sOica, both crystalline and calcedonic, and various"

metallic sulphides, are being deposited in fissures up which

hot water rises. At the saline time it is conceivable that to

some extent there may be a decomposition of the rocks on

either side of a fissure, and that a portion of the mineral

matter abstracted may be laid down in another form along

the walls of the fissure, or, on the other hand, that the rocks

or. either side of the fissure may be permeated for some

distance bv the ascending waters, alid that some of the

mineral substances carried up in solution may be deposited

in the pores and cavities of these rocks as well aB in the

lissure itself.
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X. Unconfokmabilitv,

Whore one seriea of rocks, whether of aqueous or igneous

origin, has been laid down continuously and without dis-

turbance upon another series, they are said to be conform-

able Thus in fig. 59 the sheets of rock numbered 1, 2, 3,

Fio. 59.—Overlap of conformable strata,

and 4 have succeeded each other in regular order, and ex-

hibit a perfect conformability. They overlap each other,

however, No. 2 extending beyond the edge of No. 1, No.

3 beyond that of No. 2, and so on. As already explained

(p. 295), this structure points to a gradual subsidence and

enlargement of the urea of deposit. But all these conform-

able beds repose against the older platform A, with which

they have no direct coilnexion. That platform may consist

of horizontal or inclined strata, or contorted schist, or

crystalline igneous rocks. In any case there is a complete

break between it and the overlying rocks, which rest

successively on different parts of the older mass. This

relation is termed an unconformability. The upper conform-

able beds in fig. 59 are said to lie unconformably upon A.

It is evident that this structure may occur in ordinary

stratified, or in igneous, or in metamorphic rocks, or between

any two of these great series. It is most familiarly dis-

played among stratified masses, and can there be most satis-

factorily studied. The lines of bedding furnish a ready

means of detecting differences of inclination and discordance

of superposition. But even among igneous protrusions and

in ancient metamorphic masses, distinct evidence of uncon-

formability is not always difficult to trace.

Though conformable rocks may usually be presumed to

have followed each other continuously without any great

disturbance of geogr.iphical conditions, we cannot always be

safe in such an inference. But an unconformability leaves

no room to doubt that it marks a decided break in the con-

tinuity of deposit. Hence no kind of geological structure

is of higher importance in the interpretation of the history

of the stratified formations of a country. In rare cases an

unconformability may occur between two horizontal groups

of strata. In fig. 60, for instance, a set of beds C is shown

Kio. CO.—Unoprtformabilily among horizontal bcda.

to lie conformably for some distance upon an older series d.

Were nothing more to be seen than what appears towards

the right hand, we might justifiably conclude the whole of

the rocks to bo conformable. By passing to the left, how-

ever, we should find evidence of the older group having been

upraised and unequally denuded before the deposition of the

newer. The denudation would show tliat the conformability

was accidental, that the older rocks had really been upraised

and worn down before the formation of the newer. In such

a case tlie upheaval must have been so equable as not to

disturb the horizontality of the lower rocks.

As a rule, however, it seldom happens that movements
or this kind have taken place over_au extensive area bo

equably as not to produce a want of conformability some-

where between the older and newer rocks. Most frequently

the older formations have been disturbed, tilted at various

angles, or even placed on end. They have likewise been

irregularly and enormously worn down. Hence, instead of

lying parallel, the younger beds run transgressively acrose

the upturned denuded ends of the older. The greater the

Fig. CI.—Section of nnconfonnable rocka.

disturbance of the older rocks the more marked is the un-

conformability. In fig. 61, for instance, the series of beds

A is uncomformably covered by the series C. At both

sides of the arch the uncomformability is strongly marked,

but at the centre d the two series seem to be conformable.

An unconformability forms one of the great breaks in the

geological record. In the foregoing figure, by way of illus-

tration, we see at once that a notable hiatus in deposition, and

therefore in geological chronology, must exist between series

A and C. The older rocks had been deposited, folded, up-

heaved, and worn down before the accumulation of the

newer series upon their denuded edges. These changes

must have demanded a considerable lapse of time. Yet,

looking merely at tlie structure in itself, we have evidently

no means of fixing, even relatively, the length of interval

marked by an unconformability. The mere violence of con-

trast between a set of vertical beds below and a horizontal

group above it is no reliable criterion of the relative lapse

of time between their deposition, for an older portion of a

given formation might be tilted on end and be overlaid un-

conformably by a later part of the same formation. A set

of flat rocks of high geological antiquity might, on the other

hand, be covered by a formation of comparatively recent

date, yet in spite of the want of discordance between the

two, they might have been separated by a large portion of

the total sum of geological time. It is by the evidence of

organic remains that the relative importance of unconform-

abilities must be measured, as will be explained in part v.

Paramount though the effect of an -unconformability may
be in the geological structure of a country, it must never-

theless be in almost all cases locaL The disturbance by

which it was produced can have effected but a comparatively

circumscribed region, beyond the limits of whicli the con-

tinuity of sedimentation may have been undisturbed. We
may therefore always expect to be able to fill up the gaps

in one district from the more complete geological formations

of another. In fig. 61 we see that something is wanting

between A and C. But in the structure of another country

or a different part of the aame country we might discover

EiQ. 62.—Section allowing the gronpa of fiar. fll In conformable sequence, with the

Intemmlng blank (b) aappUe^

the complete succession, as in fig. 62, where the whole of the

rocks succeed each other conformably, and where the gap

between A and C marked by the unconformability in fig.

61 is bridged over h^ th'e"intermediate group of strata B.
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PART v.—PALiEONTOLOGICAL GEOLOGY.
Palaeontology is the science which treats of the struc-

ture, affinities, classification, and distribution in time of the

forms of plant and animal life embedded in the rocks of the

earth's trust. In one sense it may be regarded as a branch

of zoology and of botany, its claim in this view to rank as

a separate science resting almost solely on the fact that of

the forms with which it deals but a small proportion

belongs to the living world. In another aspect it may be

looked upon as a branch of geology, seeing that its assist-

ance is absolutely indispensable in many of the most fami-

liar and fundamental problems of the latter science. It

is under this last aspect that we have to regard it here.

We shall consider merely those leading features of palseon-

tological inquiry without some knowledge of which progress

in modern geology would be impossible.

Fossils.—Palasontological geology, then, deals with the

fossils or organic remains preserved in the rocks, and endea-

vours to gather from them information as to the history of

the globe and its inhabitants. The term " fossil," mean-
ing literally anything "dug up," was formerly applied in-

discriminately to any mineral substance taken out of the

earth's crust, whether organized or not. Ordinary minerals

and rocks were thus included as fossils. For many years,

however, the meaning of the word has been restricted, so

as to include only the remains or traces of plants and
animals preserved in any natural formation whether hard
rock or superficial deposit. The idea of antiquity or relative

date is not necessarily involved in this conception of the

term. Thus the bones of a sheep buried under gravel and
silt by a modern flood, and the obscure crystalline traces of

a coral in ancient masses of limestone, are equally fossils.

Nor has the term fossil any limitation as to organic grade.

It includes not merely the remains of organisms, but also

whatever was directly connected with or produced by these

organisms. Thus the resin which was exuded from trees of

long-perished forests is as much a fossil as any portion of

the stem, leaves, flowers, or fruit, and in some respects is

even more valuable to the geologist than more determinable

remains of its parent trees, because it has often preserved

in admirable perfection the insects which flitted about in

the woodlands, The burrows and trails of a worm preserved
in sandstone and shale claim recognition as fossils, and
indeed are commonly the only indications to be met with of
the existence of annelide life among old geological forma-
tions. The droppings of fishes and reptiles, called oopro-

lites, are excellent fossils, and tell their tale as to the
presence of vertebrate life in ancient waters. The little

agglutinated cases of the caddis-worm remain as fossils

in formations from which perchance most other traces of

life may have passed away. Nay, the very handiwork of

man, when preserved in any natural manner, is entitled to

rank among fossib ; as where his flint-implements have been
dropped into the prehistoric gravels of river-valleys, or where
his canoes have been buried in the silt of lake-bottoms.

The term fossil, moreover, suffer^ no restriction as to the
condition or state of preservation of any organism. In
some rare instances the very flesh, skin, and hair of a
mammal have been preserved for thousands of years, as in

the case of the mammoths entombed within the frozen mud
cliflfe of Siberia. In most cases all or most of the original

animal matter has disappeared, and the organism has been
more or less completely mineralized or petrified. It often
happens that the whole organism has decayed, and a mere
cast in amorphous mineral matter, as sand, clay, ironstone,
silic^ or limestone remains

;
yet all these variatiens must

be comptised in the comprehensive term fossil

Conditions for the Pretervation of Organic Renaint.—At
th«L ao^t the question naturally suggests itself how the

remains of plants and animals come to nave been presei'Ved

in rocks at alL If we observe what takes place at the

present day, and argue that it may fairly be taken oa an

indication of what has been the ordinary condition of things

in the geological past, we see that there must have been bo

many chances against the conservation of either animal or

plant remains that their occurrence among stratified forma-

tions should be regarded as exceptional, and as the result

of various fortunate accidents.

I. Consider, in the first place, what chances exist for the

preservation of remains of the present fauna and flora of a
country. The surface of the land may be densely clothed

with forest, and abundantly peopled with animal life. But
the trees die and moulder into soil The animals, too, dis-

appear, generation after generation, and leave no percep-

tible traces of their existence. If we were not aware from

authentic records that central and northern Europe was

covered with vast forests at the beginning of our era, how
could we know this fact? What has become of the

herds of wild oxen, the bears, wolves, and other denizeua

of primeval Europe! How could we prove from the ex-

amination of the surface soil of any country that those

creatures had once abounded there ! We might search in

vain for any such superficial traces, and would learn by bo

doing that the law of nature is everjrwhere " dust to dust"

The conditions for the preservation of any relics of the

plant and animal life of a terrestrial surface must therefore

be always exceptional They are supplied only where the

organic remains can be protected from the air and supers

fieial decay. Hence they may be observed in

1. Laies.—Over the floor of a lake deposits of silt,

peat, marl. Sic, are formed. Into these the stems, branches,

leaves, flowers, fruits, or seeds of plants from the neigh-

bouring land may be carried, together with the bodies of

land animals, insects, and birds; An occasional storm may
blow the lighter debris of the woodlands into the water.

Such portions of the wreck as did not float, and were not

washed ashore again, might sink to the bottom. Of these

the larger part would in most cases probably rot away, so

that, in the end, only a very small fraction of the whole
vegetable matter cast over the lake by the wind would be
covered up and preserved at the bottom. In like manoec
the animal remains swept by winds or by river floods inte

the lake would run so many risks of dissolution that only

a proportion of them, and probably merely a small propor-

tion, would be preserved. When we consider these chances

against the conservation of the vegetable and animal life

of the land^ we must admit that, at the best, lake-bottoms

can contain but a meagre and imperfect representation of

the abundant life of the adjacent hills and plains.

Bntlakoshavea distinct flora and fauna of theirown. TheJf

aquatic plants may be entombed in the gathering deposits

of the bottom. Their mollusks, of characteristic types, some-
limes form, by the accumulation of their remains, sheets of

soft calcareous marl, in which many of the nndecayed ahella

are preserved. Their fishes, likewise distinctly lacustrine

no doubt must often be entombed in the silt or marh
2. Peat-mosses.—WUd animals venturing on the more

treacherous watery parts of a peat-bog are sometimes

engulphed or " laired." The antiseptic qualities of the

peat preserve such remains from decay. Hence from
European peat-mosses numerous remains of deer and oxoi
have been exhumed. Evidently the larger beasts of the

forest ought chiefly to be looked for in these localities.

3. Deltas at Piver Mouths.—From what has been said

in previous pages {ante, pp. 276-8) regarding the geological

operations of rivers, it is obvious that to some extent both

the flora and the fauna of the land may be buried among
the sand and silt of deltas. When we consider, however,

that though occasional or frequent river floods sweep down
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trees, herbage, and the bodies of land animals, the remains
BO transported run fevery risk of decaying or being other-

wise destroyed while still afloat, and that even if they reach
the bottom they will tend to dissolution there unless
speedily covered up and protected by fresh sediment, we
must perceive that delta formations can scarcely be ex-

pected to give us more than s, meagre outline of the varied
terrestrial flora and fauna.

4. Caverns.—These are eminently adapted for the pre-

servation of the higher forms of terrestrial life. Most of
our knowledge of the prehistoric mammalian fauna of

Europe is derived from what has been disinterred from
boTie-caves. As these recesses lie for the most part in lime-

stone or in calcareous rock, their floors are commonly coated

with stalagmite from the drip of the roof ; and as this de-

posit is of great closeness and durability it has effectually

preserved whatever it has covered or enveloped. The
caves have in many instances served predatory beasts, like

the hyaena, cave-lion, and cave-boar, as dens in which they
slept, and into which some of them dragged their prey.

In other cases' they have been merely holes into which
different animals crawled to die, or into which they fell or

were swept by inundations. Under whatever circum-

stances the animals left their remains in these subter-

ranean retreats, the result has been that the bones have
been covered up and preserved. Still, we must admit that

after all but a mere fraction even of the mammals of the

time would enter the caves, and therefore that the evi-

dence of the cavern-deposits, profoundly interesting and
valuable as it is, presents us with merely a glimpse of one
tspsct of the life of the land.

II. In the next place, if we turn to the sea, we find cer-

t.iinlymany more favourable conditions for the preservation

•of organic forms, but also many circumstances which
operate against it. While the level of the land remains
stationary, there can be but little effective entombment of

marine organisms in littoral deposits ; for only a limited

accumulation of sediment will be formed until subsidence

of the sea-floor takes place. In the trifling beds of sand
or gravel thrown up on a stationary shore, only the harder

and more durable forms of life, such as gasteropoda and
lameUibranchs, which can withstand the triturating effects

of the beach waves, are likely to remain uneffaced.

Below tide-marks, along the margin of the land where
sediment is gradually deposited, the conditions are favour-

able for the preservation of marine organisms. Sheets of

sand and mud are there laid down. In those sediments the

harder parts of many forms of life may be entombed and
protected from decay. But only a small proportion of the

total marine fauna may be expected to occur in such
deposits. At the best, merely littoral and shallow-water

forms will occur, and even under the most favourable con-

ditions they will represent but a fraction of the whole assem-

blage of life in these juxta terrestrial parts of the ocean.

As we recede from tho land the rate of deposition of sedi-

ment on the sea-floor must becoine feebler, until in the

remote central abysses it reaches a hardly appreciable mini-

mum. Except, therefore, where organic deposits, such as

ooze, are forming in these more pelagic regions, tho condi-

tjons must be on the whole unfavourable for the preserva-

tion of any adequate representation of the deep-sea fauna.

Hard enduring objects, such as teeth and bones, may slowly

aocumulate and be protected by a coating of peroxide of

nanganese, or of some of the silicates above (p. 288)
referred to as now forming here and there over the deep-

sea-bottom. But such a deposit, if raised into land, would
tupply but a meagre picture of the life of the shn.

We must conclude therefore that of the whole oea-floor

the area best adapted for preserving a varied suite of

marine orcani': ei£uv».o i.i tliat bolt which, raTini.i;T aiung

the margin of the land, is ever receiving fresh layers of

sediment transported by rivers and currents from the
adjacent shores. The most favourable conditions for the
accumulation of a thick mass of marine fossiliferous 8trat:i

wiU arise when the area of deposit is undergoing a gradual
subsidence. If the rate of depression and that of deposit
were equal, or nearly so, the movement might proceed for

a'vast period without producing any great apparent change
in marine geography, and even without seriously affecting

the distribution of life over the sea-floor within the area
of subsidence. Hundreds or thousands of feet of sedi-

mentary strata might in this way be heaped up round the
continents, containing a fragmentary series of organic re-

mains belonging to those forms of shallow-water life

which had hard parts capable of preservation.

There can be little doubt that such has in fact been the
history of the main mass of stratified formations in tho
earth's crust. These piles cf marine strata have unques-
tionably been Laid down in comparatively shallow water
within the area of deposit of terrestrial sediment. Their
great depth seems only explicable by prolonged and repeated
movements of subsidence, interrupted, however, as we know,
by other movements of a contrary kind. These geographical

changes affected at once the deposition of inorganic mate-
rials and the succession of organic forms. One series of

strata is sometimes abruptly succeeded by another of a very
different character, and we generally find a corresponding
contrast between their respective organic contents.

It follows from these conclusions that representatives of

the abyssal deposits of the central oceans are not likely to

be met with among the geological formations of past times.

Thanks to the great work done by the " Challenger " expe-

dition, we now know what are the leading characters of

these abyssal deposits of the present day. They have
.-bsolutely no analogy among the formations of the earth's

crust. They differ, indeed, so entirely from any formation

which geologists considered to be of deep-water origin as to

indicate that, from early geological times, the present great

areas of land and sea have remained on the whole where
they are, and that the land consists mainly of strata formed

at successive epochs of terrestrial debris laid down in the

surrounding shallow sea.

Relative Value of Organic Remains as Fossils.—As the

conditions for the preservation of organic remains exist

more favourably under the sea than on land, marine organ-

isms must be far more abundantly conserved than those

of the land. This is true to-day, and has been true in nil

past geological time. Hence for the purposes of the geolo-

gist the fossil remains of marine forms of life far surpass

all others in value. Among them there will necessarily be

a gradation of importance regulated chiefly by their relative

abundance. Now, of all the marine tribes which live within

the juxta-terrestrial belt of sedimentation, unquestionably

the Mollusca stand in the place of pre-eminence as regards

their aptitude for becoming fossils. In the first place they

almost all possess a hard durable shell, capable of resisting

considerable abrasion, and readily passing into a mineralized

condition. In the next place they are extremely abundant

both as to individuals and genera. They occur on the

shore within tide mark, and range thence down into the

abysses. Moreover, they appear to have possessed those

qualifications from early geological timea. In the marine

Afolhisca, therefore, we have a common ground of compari-

son between the stratified formations of different periods.

They have been styled the alphabet of palieontological

inquiry. It will be seen, as we proceed, how much in the

interpretation of geological history depends upon the testi-

mony of pea-shells.

Looking at the organisms of the land, we perceive that,

as a nuc, the abundant ttrre:!.rial flora hns a comparativolj
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small chance of bsing ^ell r<?p'-e''?nf.C(l in a fossil state, that

indeed, a3 a ruU, only that portion of it of which the leaves,

tivif 3, flowers, and fruits are blown into lakes is likely to

be partially preserved. Terrestrial plants, therefore, occur

in comparative rarity among stratified rocks, and furnish in

consequence only limited means of comparison between the

formations of dilTorent ages and countries. Of land animals

the vast majority perish and leave no permanent trace of

their existence. Predatory and other forms whose remains

may be looked for 'in caverns or peat-mosses, must occur

more numerously in the fossil state than birds, and are

correspondingly more valuable to the geologist for the com-

parison of different strata.

Relative Age of Fossils.—Although absolute dates cannot

be fixed in geological chronology, it is not difficult to deter-

mine the relative age of difTereut strata, and consequently

of their enclosed organic remains. For this purpose the

fundamental law is based on what is termed the " order of

superposition." This law may be thus defined :—in a series

of stratified formations the older must underlie the younger.

It is not needful that wo should actually see the one lying

below the other. If a continuous conformable succession of

strata dips steadily in one direction we know that the beds

at the one end must underlie those at the other, because

we can trace the whole succession of beds between them.

Rare instances occur where strata have been so folded by
great terrestrial disturbance that the younger are made to

underlie the older. But this inversion can usually be made
quite clear from other evidence. The true order of super-

position is decisive of the relative ages of stratified rocks.

If therefore formations lie regularly above each other,

B upon A, C upon B, D upon C, and so on, it is evident

that the organic remains found in A must have lived and
died before those in B were entombed ; the latter must
have been covered up before those in C, and these again

before those in D. The chronological sequence of fossils

must be determined first of all by the order of superposition

of their enclosing strata. There ia nothing in the fossils

themselves, apart from experience, to fix their date. Unless,

for example, we knew from observation or testimony that

Rhynchonella pleuroJon is a shell of the Carboniferous Lime-

stone, and Rhynchonella tetrahedra is a shell of the Lias,

we could not, from mere inspection of the fossils themselves,

pronounce as to their real geological position. It is quite

true that by practice a palaeontologist has his eye so trained

that he can make shrewd approximations to the actual

liorizGn of fossils which he may never have seen before ; but
he can only do this by availing himself of a wide experience

based upon the ascertained order of appearance of fossils as

determined by the law of superposition. For geological

purposes therefore, and indeed for all purposes of compari-

son between the faunas and floras of difTerent periods, it is

absolutely essential first of all to have the order of super-

position of strata rigorously determined. Unless this is

done the most fatal mistakes may be made in pala^ontolo-

gical chronology. But when it has once been done in one
typical district, the order thus established may be held as

proved for a wide region where, from paucity of sections,

or from geological disturbance, the true sirccession of forma-
tions cannot be satisfactorily determined.

Uses of Fossils in Oeology.—There are two main purposes
to which fossils may be put in geological research :—(1) to

throw light upon former conditions of physical geography,
such as the presence of land, rivers, lakes, and seas, in

places where they do not now exist, changes of climate, and
the former distribution of plants and animals ; and (2) to

furnish a guide in geological chronology whereby rocks may
be classified accordmg to relative date, and the facts of geo-

logical history may be arranged and iaterpreted as a con-

nected record of the earth's progress
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1. A few examples will suffice to cliow the manifold
assiitanco which fossils furnish to the geologist in the

elucidation of ancient geography.

(a.) Former land-surfaces are revealed by the presence of

vtree-stumps in their positions of growth, with their roots

branching freely in the underlying stratum, which, represent-

ing the ancient soil, often contains leaves, fruits, and other

sylvan remains, together with traces of the bones of land ani-

mals, remains of insects, land-shells, ic. Ancient woodland
surfaces of this kind are found between tide-marks, and even

below low-water line, round difi'erent parts of the British

coast. They unequivocally prove a subsidence of the land.

Of more ancient date are the "dirt-beds" of Portland, which,

by their layers of soil and tree-stumps, show that woodlands

of cycads sprang up over an upraised sea-bottom and were
buried beneath the silt of a river or lake. Still further

back in geological history come the numerous coal-growths

of the Carboniferous period, pointing to wide jungles of ter-

restrial or aquatic plants, like the modern mangrove swamps,
which were submerged and covered with sand and silt.

(5.) The former existence of lakes can be s^itisfactorily

proved from beds of marl or lacustrine limestone full of

fresh-water shells, or from fine silt with leaves, fruits, and
insect remains. Such deposits are abundantly forming at

the present day, and they occur at various horizons among
the geological formations of past times. The well-known

nagelflue of Switzerland—a mass of conglomerate attaining

a thickness of fuUy 6000 feet—can be shown from its fossil

contents to be essentially a lacustrine formation.

(c.) Old sea-bottoms are vividly brought before us by
beds of marine shells and other organisms. Layers of water-

worn gravel and sand, with rolled shells of littoral and
infra-littoral species, unmistakably mark the position of a

former shore line. Deeper water is indicated by finer

muddy sediment, with relics of the fauna which prevails

beneath the reach of waves and ground-swelL Limestones

full of corals, or made up of crinoids, point to the slow con-

tinuous growth and decay of generation after generation of

organisms in clear sea-water.

[d.) Variations in the nature of the water or of the sea-

bottom may sometimes be shown by changes in the size er

shape of the organic remains. If, for example, the fossils

in the central and lower parts of a limestone are large and
well-formed, but in the upper layers become dwarfed and
distorted, we may reasonably infer that the conditions for

their continued existence at that locality must have been
gradually impaired. The final complete cessation of these

favcurable conditions is shown by the replacement of the

limestone by shale, indicative of the water having become
muddy, and by the disappearance of the fossils, which had
shown their sensitiveness to the change.

(e.) That the sea-floor represented by a fossiliferous

stratum was not far from land is sufficiently proved by
mere lithological characters, as has been already explained;

but the conclusion may be further strengthened by the

occurrence of leaves, stems, and other fragments of terres-

trial vegetation which, if found in some numbers among
marine organisms, would make it improbable that they had
been drifted far from land.

(/.) The existence of different conditions of climate in

former geological periods is satisfactorily demonstrated from

the testimony of fossils. Thus an assemblage of the remains

of palms, gourds, and melons, with bones of crocodiles,

turtles, and sea-snakes, proves a sub-tropical climate to have

prevailed over the south of England in the time of the older

Tertiary formations. On the other hand, the presence of

an intensely cold or arctic climate far south in Europe
during post^Tertiary time can be shown from difi'erent kinds

of evidence, such as the existence of the remains of arctis

animals even as far as the south of England erd of France.

X. — .-.I
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This 13 a use of fossils, however, where grent caution

must bo used. We cannot affirm that, because a certain

species of a genus lives now in a warm part of the globe,

every Bpecies of that genus must always have lived in similar

circumstances. The well-known example of the mammoth
and woolly rhinoceros having lived in the cold north, while

their modern representatives inhiibit some of the warmest
regions of the globe, may be usefully remembered as a warn-

ing against any such conclusions. When, however, we find

that not one fossil merely, but the whole assemblage of

fossils in a formation has its modern analogue in a certain

general condition of cliuatc, wo may at least tentatively

infer that the same kind of climate prevailed where that

assemblage of fossils lived. Such an inference would
become mors and more unsafe in proportion to the antiquity

of the fossils and their divergence from existing forms.

2. When the order of superposition has been determined in

a great series of stratified formations, it is found that the

fossils at the bottom are not quite the same as those at the

top of the series. As we trace the beds upward we discover

that species after species of the lowest platforms disappears,

until perhaps not one of them is found. With the cessation

of these older species others make their entrance. These
in turn are found to dio out and to be replaced by newer
forms. After patient examination of the rocks, it is as-

certained that every well-marked formation is characterized

by its own species or genera, or by a general assemblage or

fcKies of organic forms. This can only, of course, be deter-

mined by actual practical experience over an area of some
size. When the typical fossils of a formation are known,
they serve to identify that formation in its progress across

a country. Thus, as we trace the formation into tracts

where it would be impossible to determine the true order
of superposition, owing to the want of sections, or to the

disturbed condition of the rocks, we can employ the fossils

as a means of identification, and speak with confidence as

to the succession of the rocks. We may even demonstrate
that in some mountainous ground the beds have been turned
completely upside down, if wo can show that the fossils in

what are now the uppermost strata ought properly to lie

underneath those in the beds below them.
Observations made over a large part of the surface of the

globe have enabled geologists to divide the stratified part

of the earth's crust into systems, formations, and groups or

series. These subdivisions are frequently marked off from
each other by lithological characters. But mere lithological

difi'erences would afford at the best but a limited and local

ground of separation. Two masses of sandstone, for ex-

ample, having exactly the same general external and internal

characters, might belong to very difterent geological periods.

On the other hand, a series of lim&stones in one locality

might be the exact chronological equivalent of a set of sand-

stones and conglomerates at another, and of a series of

shales and clays at a third.

It is by their characteristic fossils that the divisions of

the stratified rocks can be most satisfactorily made. Each
formation being distinguished by its own assemblage of

organic remains, it can be followed and recognized even

amid the crumplings and dislocations of a disturbed region.

The same general succession of organic types can bo observed
over a large part of the world, though, of course, with im-

portant modifications in different countries. This similarity

of succession has been termed honiotaxis—a term which ex-

presses the fact that the order in which the leading types of

organized existence have appeared upon the earth has been
similar even in widely separated regions.

It is evident that in this way a method of comparison is

furnished whereby the stratified formations of difi'erent parts

of the earth's crust can be brought into relation with each

other. We find, for example, that a certain series of strata

is characterized in Britain by certam genera and species of
corals, brachiopods, lamellibranchs, gasteropods, and cepha-
lopoda. A group of rocks in Bohemia, differing more or
less from these in lithological aspect, contains on the whole
the same genera, and many even of the same species. In
Scandinavia a set of beds may bo seen unlike, perhaps, in

external characters to the British type, but yielding many
of the same fossils. In Canada and many parts of the
northern United States, other rocks enclose many of the
same, and of closely allied genera and species. All these

groups of strata are classed together as homotaxial, that is,

as having been deposited during the same relative period

in the general progress of life in each region.

It was at one timo believed, and the belief is still far from
extinct, that groups of strata characterized by this com-
munity or resemblance of organic remains were chronologi-

cally contemporaneous. But such an inference rests upon
most insecure grounds. We may not be able to disprove

the assertion that the strata were strictly coeval, but we
have only to reflect on the present conditions of zoological

and botanical distribution, and of modern sedimentatioic,

to be assured that the assertion of contemporaneity is a
mere assumption. Consider for a moment what would
happen were the present surface of any portion of central

or southern Europe to be submerged beneath the sea,

covered by marine deposits, and then re-elevated into Innd.

The river-terraces and lacustrine marls formed before tht

time of Julius Cfesar could not be distinguished by any
fossil tests from those laid down in the days of Victoria,

unless, indeed, traces of human implements were obtainable

whereby the progress of civilization during 2000 years

might be indicated. So far as regards the shells, bones,

and plants preserved in the various formations, it would be
absolutely impossible to discriminate their relative dates

;

they would be classed as "geologically contemporaneous,"

that is, as having been formed during the same period in tho

history of life in the European area; yet there might be a

diflference of 2000 years or more between .many of theni.

Strict contemporaneity cannot be asserted of any strata

merely on the ground of similarity or identity in fossils.

But the phrase " geologically contemporaneous " is too

vague to have any chronological value except in a relative

sense. To speak of two formations as in any sense contem-

poraneous which may have been separated by thousands

of years seems rather a misuse of language, though the

phraseology has now gained such a footing in geological

literature as probably to be inexpugnable. If we turn again

for suggestions to the existing distribution of life on the

earth we learn that similarity or identity of species and

genera holds good on the whole only for limited areas, and

consequently, if applied to wide geographical regions, ought

to be an argument for diversity rather than for similarity

of age. If we suppose the British seas to be raised into

dry land, so that the organic relics preserved in their sands

and silts could be exhumed and examined, a general com-

mon facies "or type would be found, though some species

would be more abundant in or entirely confined to the north,

while others would show a greater development in the

opposite quarter. Still there would be such a similarity

throughout the whole that no naturalist would hesitate to

regard the organisms as those of one biological province,

and belonging to the same great geological period. The

region is so small, and its conditions of life so uniform and

uninterrupted, that no marked distinction is possible

between the forms of life in its different parts.

Widening the area of observation, we perceive that as we

recede from any given point the forms of life gradually

change. Vegetation alters its .aspect from climate to climate,

and with it come corresponding transformations in the

character of insects, birds, and wild animals. A lake bottom
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would preserve one Buite of organisms in England, but a

very different group at the foot of the Himalaya ilountains,

yet the deposits at the two places might be absolutely coeval,

even as to months and days. Hence it becomes apparent

that while strict contemporaneity cannot be predicated of

deposits containing the same organic remains, it may actu-

ally be true of deposits in which they are quite distinct.

If, then, at the present time, community of organic forms

obtains only in districts, regions, or provinces, it may have

been more or less limited also in past time. Similarity

or identity of fossils among formations geographically

far apart, instead of proving contemporaneity, ought rather

to be looked upon as indicative of great discrepancies in

the relative epochs of deposit. For in any theory of

the origin of species, the Spread of any one species, still

more of any group of species to a vast distance from the

original centre of dispersion, must in most cases have been

inconceivably slow. It must have occupied so prolonged

a time as to allow of almost indefiaite changes in physical

geography. A species may have disappeared from its

primeval birthplace while it continued to duurish iu one or

more directions in its outward circle of advance. The date

vi the first appearance and final extinction of that suecies

would thus differ widely according to the locality at which

we might examine its remains.

The grand march of life, in its progress from lower to

higher forms, has unquestionably been broadly alike in all

quarters of the globe. But nothing seems more certain than

that its rate of advance has not everywhere boen the same.

It has moved unequally over the same region. A certain

stage of progi-ess may have been reached in one quarter

of the globe thousands of years before it was reached in

another ; though the same general succession of organic

forms migbt be found in each region.

The geological formations form the records of these ages

of organic development. In every country where they are

fully displayed, and where they have been properly exa-

mined, they can be separated out from each other according

to their organic contents. The^.r relative age within a

limited geographical area can be demonstrated by the mere

law of superposition. When, however, the formations of

distant coimtries are compared, all that we can safely affirm

regarding them is that those containing the same or a repre-

sentative assemblage of organic remains belong to the same

epoch in the history of biological progress in each area.

They are liomotaxial ; but we cannot assert that they are

contemporaneous, unless we are prepared to include within

that term a vague period of perhaps thousands of years.

Doctrine of Colonies.—M. Barrande, the distinguished

author of the St/sieme Silurien dc la Bolieme, drew attention

more than a quarter of a century ago to certain remarkable

intercalations of fossils in the series of Silurian strata of

Bohemia, He showed that, while these strata presented a

normal succession of organic remains, there were neverthe-

less exceptional bands, which, containing the fossils of a

higher zone, were yet included on different horizons among
inferior portions of the series. He termed these precursory

bands "colonies," and defined the phenomena as consisting

in the partial co-existence of two general faunas, which, con-

sidered as a whole, were nevertheless successive. He sup-

posed that during the later stages of his second Silurian

fauna in Bohemia the first phases of the third fauna had
already appeared, and attained some degree of development

in some neighbouring but yet unknown region. At inter-

vals, corresponding doubtless to geographical changes, such

as movements of subsidence or elevation, vokanic eruptions,

itc, communication was opened between that outer region

and the basin of Bohemia. During these intervals a greater

or less number of immigrants succeeded in making their

way into the Bohemian area, but a.s the conditions for their

prolonged contijiuance there were not yet favourable, they

soon died out, and the normal fauna of the region resumed

its occupancy. The deposits formed during these partial

interruptions, notably graptolitic schists, accompanied by

igneous sheets, contain, besides the invading species, remains

of some of the indigenous forms. Eventually, however, on

the final extinction of the second fauna, and, we may sup-

pose, on the ultimate demolition of the physical barriers

hitherto only occasionally and temporarily broken, the third

fauna, which had already sent successive colonies into the

Bohemian area, now swarmed into it, and peopled it till

the close of the Silurian period.

This original and ingenious doctrine has met with much

opposition on the part of geologists and palajontologbts.

Of the facts cited by M. Barrande there has been no ques-

tion, but other explanations have been suggested for them.

It has been said, for example, that the so-called colonies are

merely bands of the Upper Silurian rocks or third fauna,

which by great plications have been so folded with the

older rocks as to seem regularly interstratified with them.

But the author of the Sysicme Sihtrien very justly contends

that of such foldings there is no evidence, but that, on the

contrary, the sequence of the strata appears normal and

undisturbed. Again it has been urged that the difference

of organic contents in these so-called colonies is due

merety to a difference in the conditions of water and sea

bottom, particular species appearing with the conditions

favourable to their spread, and disappearing when these

ceased. But this contention is really included in II.

Barrande's theory. The species which disappear and re-

appear iu later stages must have existed in the meanwhile

outside of the area of deposit, which is precisely what he

has sought to establish. Much of the opposition which his

views have encountered has probably arisen from the feeling

that if they are admitted they must weaken the. value of

pala^ontological evidence in defining geological horizons. A
piteontologist, who has been accustomed to deal with

certain fossils as unfailing indications of particular portions

of the geological series, is naturally unwilling to see his

generalizations upset by an attempi to show that the fossils

may occur on a far earlier horizon.

It, however, we view this question from the broad nat-

ural history platform from which it was regarded by M.

Barrande, it is impossible not to admit that such phenomena

as he has sought to establish in Bohemia must have con-

stantly occurred in all geological periods and in all parts of

the world. No one now believes in the sudden extinction

and creation of entire faunas. Every great fauna in the

earth's history must have gradually grown out of some pre-

existing one, and must have insensibly graduated into that

which succeeded. The occurrence of two very distinct

faunas in two closely consecutive series of strata does not

prove that the one abruptly died out and the other suddenly

appeared in its place. It only shows, as Darwin has so well

enforced, the imperfection of the geological record. In the

interval between the formation of two such contrasted groups

of rocks the fauna of the lower strata must have continued

to exist elsewhere, and gradually to change into the newer

facies which appeared when sedimentation recommenced

with the upper strata. Distinct zoological provinces have

no doubt been separated by narrow barriers in former geo-

logical periods, as they still are to-day. There seems,

therefore, every probability that such migrations as M.

Barrande has supposed in the case of the Silurian fauna of

Bohemia have again and again taken place. Two notable

examples will be given in later pages, one in the Lower and

one in the Upper Old Red Sandstone of Scotland.

Gaps in the Geological Record.—The history of life has

been very imperfectly preserved in the stratified parts of tho

earth's crust Apart from the fact (hat, even under the
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most favourable conditions, only a small proportion of the

total flora and fauna of any period could be preserved in the

fossil state, enormous gaps occur wliere no record has been

preserved at all. It is as if whole chapters and books were

missing from an historical work. Some of those lacunfe are

sufficiently obvious. Thus, in some cases, powerful disloca-

tions have thrown considerable portions of the rocks out of

sight. Sometimes extensive metamorphism has so affected

them that their original characters, including their orgnnic

contents, have been destroyed. Oftenest of all, denudation

has come into play, and vast masses of foseiliferous rock

have been entirely worn away. That this cause has operated

frequently is shown by the abundant unconformabilities in

the structure of the earth's crust.

While the mere fact that one series of rocks lies uncon-

fermably on another proves the lapse of a considerable

interval between their respective dates, the relative length

of this interval may sometimes be demonstrated by means
of fossil evidence and by this alone. Let us suppose, for

example, that a certain group of formations has been dis-

turbed, upraised,, denuded, and covered unconformably by
a second group. In lithological characters the two may
closely resemble each other, and there may be nothing to

show that the gap represented by their unconformability is

not of a trifling character. In many cases, indeed, it would
be quite impossible to pronounce any well-grounded judg-

ment as to the amount of interval, even measured by the

v.igu3 relative standards of geological chronology. But if

each group contains a well-preserved suite of organic re-

mains, it may not only be possible, but easy, to say exactly

how much of the geological record has been left out between
the two sets of formations. By comparing the fossils with

those obtained from regions where the geological record is

more complete, it may bo ascertained perhaps that the

lower rocks belong to a certain platform or stage in geologi-

cal history which for our present purpose we may call D,

and that the upper rocks can in like manner be paralleled

v/ith stage H. It would be then apparent that at this

locality the chronicles" of three great geological periods E,

F, and G were wanting, which are elsewhere found to be
intercalated between D and H. The lapse of time repre-

sented by this unconformability would thus be equivalent

to that required for the accumulation of the three missing

formations in those regions where sedimentation went on
undisturbed.

But fossil evidence may be made to prove the existence
" of gaps which are not otherwise apparent. As has been
already remarked, changes in organic forms must, on the

whole, have been extremely slow in the geological past.

The whole species of a sea-floor could not pass entirely

away, and be replaced by other forms, without the lapse

of long periods of time. If then among the conformable

stratified formations of former ages we encounter sudden
and abrupt changes in the facjes of the fossils, we may
be certain that these must mark omissions in the record,

which we may hope to fill in from a more perfect series

elsewhere. The complete contrasts between unconformable

strata are sufficiently explicable. It is not so easy to give

a satisfactory account of those which occur where the bejls

are strictly conformable, and where no evidence can be

observed of any considerable change of physical conditions

at the time of deposit. A group of strata having the same
general lithological charactei-s throughout may be marked
by a great discrepance between the fossils above and below

a certain line. A few species may pass from the one into

the other, or perhaps every species may be different. In

cases of this kind, when proved to be not merely local but

persistent over wide areas, we mu.st admit, notwithstanding

the apparently undisturbed and continuous character of the

orisii'.,-'.! deposition of the strata, that the abnipt transition

from the one facies of fossils to the other must represent a

long interval of time which has not been recorded by the

deposit of strata. Professor Ramsay, who called attention

to these gaps, termed them "breaks in the succession of

organic remains." He showed that they occur abundantly
among the Paleozoic and Secondary rocks of England. It

is obvious, of course, that these breaks, even though trace-

able over wide regions, were not general over the whole
globe. There have never been any universal interruptions

in the continuity of the chain of being, so far as geological

evidence can show. But the physical changes which caused

the breaks may have been general over a zoological district

or minor region. Thej' no doubt often caused the com-
plete extinction of genera and species which had a small

geographical range.

From all these facts it is clear that the geological record,

as it now exists, is at the best but an imperfect chronicle of

geological history. In no country is it complete. The
lacuu3 of one region must be supplied from another. Yet
in proportion to the geographical distance between the

localities where the gaps occur and those whence the mis-

sing intervals are supplied, the element of uncertainty in

our reading of the record is increased. The most desirable

method of research is to exhaust the evidence for each area

or province, and to compare the general order of its succes-

sion as a whole with that which can be established for other

provinces. It is, therefore, only after long and patient

observation and comparison that the geological bistory of

diS'erent quarters of the globe can be correlated.

Subdivisions of tlte Geological Recordhy means of Fossils.—
As fossil evidence furnishes a much more satisfactory and
widely applicable means of subdividing the stratified rocks

of the earth's crust than mere lithological characters, it is

made the basis of the geological classification of these rocks.

Thus we may find a particular stratum marked by the

occurrence iu it of various fossils, one or more of which
may be distinctive, either from occurring in no other bed
above and below, or from special abundance in that stratum.

These species might therefore be used as a guide to the oc-

currence of the bed in question, which inight be called by the

name of the most abundant species. In this way a geological

horizon or zone would be marked off, and geologists would
thereafter recognize its exact position in the series of forma-

tions. But before such a generalization can be safely made,

we must be sure that the species in question really never

does appear on any other platform. This evidently demands
wide experience over an extended field of observation. The
assertion that a particular species occurs only on one horizon

manifestly rests on negative evidence as much as on positive.

The palaiontologist who makes it cannot mean more than

that he knows the fossil to lie on that horizon, and that,

so far as his own experience and that of others goes, it has

never been met with anywhere else.. But a single example

of the occurrence of the fossil on a diS'erent zone would
greatly damage the value of his generalization, and a few

such cases would demolish it altogether. Hence all such

statements ought at first to be made tentatively. To estiib-

lish a geological horizon on limited fossil evidence, and then

to assume the identity of all strata containing the same
fossils, is to reason in a circle and to introduce utter con-

fusion into our interpretation of the geological record. The
first and fundamental point is to determine accurately the

order of superposition of fhe strata. Until this is done

detailed pala;ontoiogical classification may prove to be worth-

less. But when once the succession of the rocks has been

fixed pahtontological evidence may become paramount
From what has been above advanced it must be evident

that, even if the several groups in a formation or system of

rocks in any district or country have been minutely sub-

divided by means of their characteristic fossils, and if, after
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the lapse of many years, no discovery has occurred to alter

the established order of succession of these fossils, neverthe-

less the subdivisions can only be held good for the region

in which they have been made. They must not be supposed

to be strictly applicable evei-ywhere. Advancing into

another district or country where the petrographical char-

acters of the same formation or system indicate that the

original conditions of deposit must have been very

different, we ought to be prepared to find a greater or

less departure from the first observed or what might
be regarded as the normal order of organic succession.

There can be no doubt that the appearance of new organic

forms in any locality has been in large measure connected
with such physical changes as are indicated by diversities

of sedimentary materials and arrangement. The Upper
Silurian formations, for example, as studied by Murchison
in Shropshire and the adjacent counties, present a clear

sequence of strata well defined by characteristic fossils. But
within a distance of 60 miles it becomes impossible to estab-

lish these subdivisions by fossil evidence. If we examine
corresponding strata in Scotland, we find that they con-

tain some fossils which never rise above the Lower Silurian

formations in Wales and the west of England. Again,

in Bohemia aivd in Russia we meet with still greater depart-

ures from the order of appearance in the original Silurian

area, some of the most characteristic Upper Silurian organ-

isms being there found far down beneath strata replete with
records of Lower Silurian life. Nevertheless the general

succession of. life from Lower to Upper Silurian types re-

mains distinctly traceable. Such facts warn us against the

danger of being led astray by an artificial precision of

palaeontological detail. Even where the palaeontological

sequence is best established, it rests probably in most cases

not merely upon the' actual chronological succession of

organic forms, but also, far more than is usually imagined,

upon original accidental differences of local physical condi-

tions. As these conditions have constantly varied from,

region to region, it must hardly ever happen that the same
minute palsontological subdivisions, so important and
instructive in them.selves, can be identified and paralleled,

except over comparatively limited geographical areas.

It cannot be too frequently stated, nor too prominently

kept in view, that, although gaps occur in the succession, of

organic remains as recorded in the roclcs, there have been

uo such blank intervals in the progress of plant and animal

life upon the globe. The march of life has been unbroken,

onward and upward. Geological history, therefore, if its

records in the stratified formations were perfect, ought to

show a blending and gradation of epoch with epoch, so that

no sharp divisions of its events could be made. But the

progress has been constantly interrupted ; now by upheaval,

now by volcanic outbursts, now by depression. These

interruptions serve as natural divisions in the chron-

icle, and enable the geologist to arrange his history into

periods. As the order of succession among stratified rocks

was first made out in Europe, and as many of the gaps in

that succession were found to be widespread over the

European area, the divisions which experience established

for that portion of the globe came to be regarded as typical,

and the names adopted for them were applied to the rocks

of other and far distant regions. This application has

brought out the fact that some of the most marked breaks

in the European series do not exist elsewhere, and, on the

other hand, that some portions of that series are much more
complete than in other regions. Hence, while the general

similarity of succession may remain, different subdivisions

and nomenclature are required as we pass from continent

to continent

A bed, or limited number of beds, characterized by onp
or more distinctive fossils, is termed a lane or lioriion, find,

as already mentioned, is often known by the name of a
typical fossil, as the different zones in the Lias are by their
special species of ammonite. A series of such zones, united
by the occurrence among them of a number of the same
species or genera, is called a group. A series of groups
similarly related constitute a formation, and a number of
formations may be united into a st/stem. The terminology
employed in this classification will be discussed in the-

following part.

PART VL—STRATIGRAPHICAL GEOLOGY.

This branch of the science arranges the rocks of the-

earth's crust in the order of their appearance, and interprets

the sequence of events of which they form the records. Its

province is to cull from all the other departments of geology
the facts -n-hich may be needed to show what has been the
progress of our planet, and of each continent and country,
from the earliest times of which the rocks have preserved
any memorial. Thus from mineralogy and petrography it

obtains information regarding the origin and -subsequent
mutations of minerals and roclcs. From dynamical geology
it learns by what agencies the materials of the earth's crust

have been formed, altered, broken, upheaved, and melted.
From structural geology it understands how these materials

were put together so as to build up the complicated crust of
the earth. From palsontological geology it receives \a well-

determined fossil remains a clue by which to discriminate

the different stratified formations, and to trace the grand
onward march of organized existence upon this planet.

Stratigraphical geology thus gathers up the sum of ail that
is made known by the other departments of the science, and
makes it subservient to the interpretation of the geological

history of the earth.

The leading principles of stratigraphv may be summed
up as follows :

—

1. In every stratigraphical researcu tne fundamental re-

quisite is to establish the order of superposition of the strata.

Until this is accomplished it is impossible to arrange the

dates and make out the sequence of geological history.

2. The stratified portion of the earth's crust, or geological

record, as it has been termed, may be subdivided into nat-

ural groups or formations of strata, each marked throughout
by some common genera or species, or by a general resem-

blance in the type or character of its organic remains.

3. Many living species of plants and animals can be
traced downward through the more recent geological forma-

tions ; but they grow fewer in number as they are followed
into more ancient deposits. With their disappearance we
encounter other species and genera which are no longer
living. These in turn maybe traced backward into earlier

formations, tiU they too cease, and their places are taken by
yet-older forms. It is thus shown that the stratified rocks

contain the records of a gradual progression of organic forms.

A species which has once died out does not seem ever to

have reappeared. But as has been already pointed out
in reference to Barrande's doctrine of colonies, a species

riiay within a limited area appear in a formation older

tlian that of which it is characteristic, having temporarily

migrated into the district from some neighbouring region

where it had. already establiahed itself.

4. When the order of succession of organic rtnnainM

among the stratified rocks has been determined, they become
an invaluable guide in the investigation of the relative age

of rocks and the structure of the land. Each zone and
formation, being characterized by its own species or genera,

may be recognized by their means, and the true succession

of strata may thus be confidently established even in ,i

cSuutry which has been shattered by dislocation, or where

the rocks have been folded and inverted.
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5. The relative chronological value of the divisions of the

geological record' ia not to be measured by mere depth of

strata. While it may be reasonably assumed that a great

thickness of stratified rock must mark the passage of a long

period of time, it cannot safely be affirmed that a much less

thickness elsewhere represents a correspondingly diminished

period. This may sometimes be made evident by an uncou-

formability between two sets of rocks, as has already been
explained. The total depth of both groups together may
be, say 1000 feet. Elsewhere Wo may find a single xui-

brokea formation reaching a depth of 10,000 feet ; but it

would be utterly erroneous to conclude that the latter repre-

sents ten times the length of time shown by the two former.

So far from this being the case, it might not be difficult to

show that the minor thickness of rock really.denoted by far

the longer geological interval. If, for instance, it could

be proved that the upper part of both the sections lay on
one and the same geological platform, but that the lower

unconformable series in the one locality belonged to a far

lower and older system of rocks than the base of the thick

conformable series in the other, then it would be clear that

the gap marked by the unconformability really indicated a

longer period than, the massive succession of deposits.

6. Fossil evidence furnishes the chief means of comparing
the relative value of formations and groups of rock. A
break in the succession of organic remains marks an inter-

val of time often unrepresented by strata at the place where
the break is found. The relative importance of these breaks,

and therefore, probably, the comparative intervals of time
which they mark, may ba estimated by the difference of the

facies of the fossils on each side. If, for example, in one
case we find every species to be dissimilar above and below
ft certain horizon, while in another locality only half of the

species on each side are peculiar, we naturally infer, if the

total nuiuber of species seems large enough to warrant the

inference, that the interval marked by the former break was
very much longer than that marked by the second. But
we may go further and compare by means of fossil evidence

the relation between, breaks in the succession of organic
remains and the depth of strata between them.

Three formations of fossiliferous strata. A, C, and H, may
occur conformably above each other. By a comparison of

the fossil contents of all parts of A, it may be ascertained

that, while some species are peculiar to its lower, others to

its higher portions, yot the majority extend throughout
the formation. If now it is found that of the total num-
ber of species in the upper portion of A only one-third
passes up into C, it may be inferred with some probability

that the timo represented by the break between A and C
was really longer than that required for the aocumnlation
of the whole of the formation A. It might even be pos-

sible to discover elsewhere a thick intermediate formation
B filling up the gap between A and C. In like manner
were it to be discovered that, while the whole of the forma-
tion C is characterized by a common suite of fossils, not one
of the species and only one half of the genera pass up into
H, the inference could hardly be resisted that the gap
between the two formations marks the passage cf a far
longer interval than was needed for the deposition of the
whole of C. And thus we reach the remarkable con-
clusion that, thick though the stratified formations of a
country may be, in some cases they may not represent so
long a total period of time as do the gaps in their suc-

cession,—in other words, that non-deposition was more
frequent and prolonged than deposition, or that the

intervals of timo which have been recorded by strata have
not been so long as those which have not been so recorded.

In all speculations of this nature, however, it is necessary

to reason from ns wide a basis of observation as possible,

^eeiug that so much of the evidence is negative. Especially

needful is it to bear in mind that the cessation of one or

more species at a certain line among the rocks of a particu-

lar district may mean nothing more than that, owing to some
change in the conditions of life or of deposition, these

species Were compelled to migrate or became locally ex-

tinct at tlie time marked by that line. They may have con-

tinued to flourish abundantly in neighbouring districts for

a long period afterward. Many examples of this obvious
truth might be cited. Thus in a great succession of

mingled marine, brackish-water, and terrestrial strata, like

that of the Carboniferous Limestone series of Scotland,

corals, crinoiiis, and brachiopods abound in the limestones

and accompanying shales, but disappear as the sandstones,

ironstones, clays, coals, and bituminous shales supervene.

An observer meeting for the first time with an instance of

the disappearance, and remembering what he had read

about " breaks in succession," might be tempted to specu-

late about the extinction of these organisms, and their re-

placement by other and later forms of life, such as the ferns,

lycopods, ganoid fishes, and other fossils so abundant in the

overlying strata. But further research would show him
that high above the plant-bearing sandstones and coals

other limestones and shales might be observed, once more
charged with, the same marine fossils as before, and still

farther overlying groups of sandstones, coals, and carbona-

ceous beds followed by yet higher marine limestones. He
would thus learn that the same, organisms, after being

locally exterminated, returned again and again to the same

area. After such a lesson he would probably pause before

too confidently asserting that the highest bed in which we
can detect certain fossils marked really their final appearance

in the history of life. A break in the succession may thus

be extremely local, one set of organisms having been driven

to a different part of the same region, while another set

occupied their place until the first was enabled to return.

7. The geological record is at the best but an imperfect

chronicle of the geological history of the earth. It abounds

in gaps, some of which have been caused by the destruction

of strata owing to metamorphism, denudation, or otherwise,

some by original non-deposition, as above explained.

Nevertheless from this record alone can the progress of the

earth be traced. It contains the registers of the births

and deaths of tribes of plants and animals which have from

time to time lived on the earth. But a small proportion

of the total number of species which have appeared in

past time have been thus chronicled, yet by collecting the

broken fragments of the record an outline at least of the

history of life upon the earth can be deciphered.

The nomenclature adopted for the subdivisions of the

geological record bears witness to the rapid growth of geo-

logy. It is a patch-work in which no system nor language

has been adhered to, but where the influences by which

the progress of the science has been moulded may be

distinctly traced. Some of the earliest names are lithologi-

cal, and remind us of the fact that mineralogy and petro-

graphy preceded geology in the order of birth—Chalk,

Oolite, Greensand, Millstone Grit. Others are topogra-

phical, and often recall the labours of the early geologists

of England—London Clay, Oxford Clay, Purbeck, Portland,

Kimeridge beds. Others are taken from local English

provincial names', and remind us of the debt we owe to

William Smith, by whom bo many of them were first tised

— Lias, Gault, Crag, Cornbra,sh. Others of later date recog-

nize an order of superposition as already established among
formations—Old Bed Sandstone, New Red Sandstone.

By common consent it is admitted that names taken from

the region where a formation or group of rocks is typically

developed, are best adapted for general use. Cambrian,

Silurian, Devonian, Permian, Jurassic, are of this class,

"nd have beer, adopted, all over the globe.
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But whiitever be the name cliosen to designate a particu-

lar group of strata, it soon comes to be used as a chronologi-

cal or homotaxial term, apart altogether from the strati-

graphical character of the strata to which it is applied.

Thus we» speak of the Chalk or Cretaceous system, and

embrace under that term fonuatioiis which may contain no

chalk ; and we may describe as Silurian a series of strata

utterly unlike in lithological characters to the formations

in the typical Silurian country. In using these terms vre

unconsciously allow the idea of relative date to arise

prominently before us. Hence such a word as chalk or

cretaceous does not suggest so much to us the group of

strata so called, as the interval of geological history which

these strata represent. We speak of the Cretaceous, Jurassic,

and Cambrian periods, and of the Cretaceous fauna, the

Jurassic flora, the Cambrian trilobites, as if these adjectives

denoted simply epochs of geological time.

The geological record is classified into five main divisions:

—(1) the Archaaan, Azoic (lifeless), or Eozoic (dawn of

life) Periods
; (2) the Primary or Pal.-eozoic (ancient life)

Periods; (3) the Secondary or Mesozoic (middle life)

Periods; {i) the Tertiary or Cainozoic (recent life) ; and
(.")) the Quaternary or Post-Tertiary Periods. These divi-

sions are further ranged into systems, each system into

formations, each formation into groups, and each group or

series into single zones or horizons. The subjoined gene-

ralized table exhibits the order in which the chief sub-

divisions appear.

Order of Succession of the Stratified Formation of the Earth's ' rust.

I. AECn^EAN



328 GEOLOGY [vl. STEATIORAFHICAX.

1

and sei-pentine. But perhaps tlieir most intelligil/le

sections are those which they present in Bavarii and

Bohemia between the valley of the Danube and the head-

waters of the Elbe. They are there divided into two

well-marked groups— (a) red gaeLs3, covered by (6) grey

gneiss. According to Giimbel the former (called by him
the Bojaa gneiss) may be traced as a distinct formation

associated with granite, but with very few other kinds

iif crystalline or schistose rocks, while the latter (termed

the Hercynian gneiss) consists of gneiss with abundant

intorstratilicatiou of many other schistose rocks, graphitic

limestone, and serpentine. The Hercynian gneiss is

overlaid by mica-schist, above which comes a vast mass

of argillaceous schists and shales. Giimbel some years ago

found in the marbles associated with the younger gneiss

what he considered to be an organism of the same genus as

tlie Eozoon of Canada, to which reference will immediately

be made. He named it Euzoon Bavaricum. ilore recently

a similar substance was obtained in the Archaean series of

Bohemia, and named by Fritsch Eosoon Bohemicum.
Amesica.—In North America Aichiean rocks cover a

large part of the continent from the Arctic Circle south-

wards to the great lakes. They appear likewise, as in

Europe, along the central parts of prominent mountain
chains, as in tlie Rocky Mountain range and that of the

Appalachians. They have been carefully studied in Canada,

where the late Sir W. E. Logan, Director of the Geological

Survey of the Dominion, estimated their depth at about

30,000 feet, but neither their top nor their base can tliere

be found. He named them tlie Laurentinn system from

their abundant development along the shores of the St

Lawrence. They have been divided into two series—(1)

a lower formation more than 20,000 feet thick. Consisting

chiefly of granitic, orthoclaso gneiss, with bands of quartz-

rock, schists, iron-ore, and limestone ; and (2) an upper
forination fully 10,000 feet thick, composed also, for the

most part, of gneiss, but marked by the occurrence of

hands of Labrador felspar, as well as schist, iron-ore, and
limestone. The upper division has been stated to lie un-

conformably on the lower. Mr Selwyn, however, has

recently pointed out that this is almost certainly not the

case, but that the limestone-bearing series rests conformably
upon a massive granitoid gneiss, to which he would restrict

the term Laurentian, classing the limestones in the next or

Eluronian system (Nat. Hist. Soc. Montreal, Feb. 1879).

la one of the Laurentian limestones of Canada, speci-

mens have been found of a remarkable mixture of

c.-ilcite and serpentine. These minerals are arranged in

alternate layers, the calcite forming the main framework
of the substance with the serpentine (sometimes loganite,

pyroxene, ic.) disposed in thin, wavy, inconstant layers, as

if filling up flattened cavities in the crdcareous mass. So
different from any ordinary mineral sogrcgction with which
he was acquainted did this arrangement appear to Logan,
that he was led to regard, the substance as probably of

organic origin. This opinion was adopted, and the structure
I if the supposed fossil was worked out in elaborate detail by
Dr Diwson of Montreal, who pronounced the organism to

be the remains of a massive foraminifer which he called

Eozoon, and which he believed must have grown in large

thick sheets over the sea-bottom. Tliis opinion was con-

Qrnied by Dr \V. B. Carpenter, who from a large suite of

additional and better preserved .specimens, described a
system of internal canals having the characters of those in

true furaminiferal structures. (See Foraminifeea.) Other
ubservers, notably Profesors King and Eowney of Gahvay
and Miibius of Kiel, have opposed the organic nature of

Eoioon and have endeavoured to show that the supposed
canals and passages are merely infiltration veinings of ser-

I"i tiue ill the calcite. In some cases, however, the " canal-

system " is not filled with Berpontine but with dolomite,

which seems to show that the cavities must have enlisted

before either dolomite or serpentine were introduced into

the substance. Dr Carpenter contends that the disposition

of these passages in his decalcified specimens is very regular,

and quite utJike any mineral infiltration with which he is

acquainted.

The opinion of the organic nature of Eozoon lias been
supposed to receive support from the large quantity of

graphite found throughout tlie Archjean rocks of Canada
and the northern parts of the United States. This mineral

occurs partly in veins, but chiefly dh-seminated in scales

and lamiufe in the limestones and as independent layers.

Dr Dawson estimates the aggregate amount of it in

one band of limestone in the Ottawa district as not less

than from 20 to 30 feet, and he thinks it is hardly an
exaggeration to say that there is as much carbon in the

Laurentian as in equivalent areas of the Carboniferous

system. He compares some of the pure bands of graphite

to beds of coal, and maintains that no other source for their

origin can be imagined than the deoxidation of carbonic acid

by living plants. In the largest of three beds of graphite

at St John he has found what he considers may be fibrous

structure indicative of the existence of land-plants.

Still further evidence in favour of organized existence

during Archsan time in the North American area has been

adduced from the remarkably thick and abundant masser

of iron ore associated with the Laurentian rocks of Canada
and the United States. Dr Sterry Hunt has called atten-

tion to these ores as proving the precipitation of iron by
decomposing vegetation during the Laurentian period on a

more gigantic scale than at any subsequent geological epoch.'

Some of the beds of magnetic iron ranged up to 200 feet

in thickness. Large masses also of haematite and titanifes-

ous iron, as well as of iron sulphides, occur in the Canadian
Archaean series. These great bands of iron ore run
southward, and form an important feature in the economic
geology of the Northern States of the Union.

Above the Laurentian rocks in the region of Lake Huron
lies a vast mass of slates, conglomerates, limestones, and
quartz-rocks, attaining a depth of from 10,000 to 20,000
feet. They are termed Huronian. No fossils have yet

been found in them ; but they must be much younger than

the Laurentian rocks, on which they rest unconformably,

and from which they liave been in part at least derived.

II. PALEOZOIC.

Under the general term of Primary or Palaeozoic are now
included all the older sedimentary formations containing

organic remains, up to the top of what is termed the

Permian system. These rocks consist mainly of sandy and

muddy sediment with occasional intercalated zones of lime-

stone. They everywhere bear witness to comparatively

shallow water and the proximity of land. Their frequent

alternations of sandstone, shale, conglomerate, and other

detrital materials, their abundant, rippled, and sun-cracked

surfaces marked often with burrows and trails of worms,

as well as the prevalent character of their organic remains,

show that they must have been deposited in areas of .'^low

subsidence, bordering continental or insular masses of land.

As regards the organisms of which they have preserved the

casts, the Palaeozoic rocks, as far as the present evidence

giies, may be grouped into two divisions—an older and a

newer :—the former distinguished more especially by the

abundance of its graptolitic, trilobitic, and brachiopcdous

fauna, and by the absence of vertebrate remains; the latter

by the number and variety of its fishes and amphibians, the

' OkIoj'j of Canada, IS63, p. 573.
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disnppoaraace and extinction of graptolites and trllobites,

and tlie abundance of its cryptogamic terrestrial flora.

CAMBniAM.

This name was applied by Sedgwick to the rocks of

North Wales (Cambria), where he first investigated them.

Tlieir base is there nowhere seen, so that, though they

attain a great depth, some part of their total mass must be

concealed from view. They pass up continuously into tho

base of the Silurian system. Considerable diversity of

opinion has existed, and still continues, as to the line where

the upper limit of the Cambrian system should be drawn.

Miirchison contended that this line should be placed below

the strata where a trilobitic and brachiopodous fauna begins,

and that these strata cannot be separated from the overly-

ing Silurian system. He therefore included in the Cambrian

only the barren grits and slates of the Longmynd, Harlech,

and Llanberis. Sedgwick, on the other liand, insisted on

carrying ths lino up to the base of the Upper Silurian rocks.

He thus left these formations as alone constituting the

Silurian system, and massed all the Lower Silurian in his

Cambrian system. Jlurchison worked out the stratigraphi-

cal order of succession from above, and chiefly by lielp of

organic remains. He advanced from where tlio superposi-

tion of the rocks is clear and undoubted, and for the first

time in the history of geology ascertained that the " transi-

tion-rocks" of the older geologists could be arranged into

zones by moans of characterislic fossils as satisfactorily as

the Secondary formations had been classifio 1 in a similar

manner by William Smith. Vear by year, as he found his

Silurian types of life descend fartlier and fartlicr into lower

deposits, he pushed backward tlie limits of his Silurian

system. In this he was supports 1 by the general consent

of geologists and pateontologists nil over the world. Sedg-

wick, on tlie other hand, attacked the problem rather from

the point of stratigraphy aud gcnlogical structure. Though
Jio had collected fossils from many of the rocks of which ho

had made out the true order of succession in Nortli AVales,

lie allowed them to lie for years unexamined, ^feanwhile

llurchison had studied the prolongations of some of the

came rocks into South Wales, and had obtained from them
the abundant suite of organic roinaiuM which characterized

hii Lower Silurian formations. Similar fossils were found

abundantly on the continent of Europe, and in Americi.

Naturall}' the classilication proposed by ilnrchison was
adofited all over the world. As he included in his Siluriiin

system the oldest rocks containing a distinctive fauna of

trilobites and brachiopods, the earliest fossiliferous rocks

were everywhere classed as Silurian and the name Cambrian
was discarded by geologists of other countries as indicative

of a more ancient series of deposits not characterized by
peculiar organic remains, and therefore not capable of being

elsewhere satisfactorily recognized. Larrande, investigat-

ing the most ancient fossiliferous rocks of Buhemia, distin-

guished by the name of the " Primordial Zone" a group of

strata underlying the Lower Silurian rocks, and containing a

peculiar and characteristic suite of trilobites. He classed

it, however, with the Silurian system, and Murchisnn
adopted the term, grouping under it th? lowest dark slates

which in Wales and the border English counties contained

some of the same early forms of life.

Investigations during the last twelve years, however,
chiefly by the late Mr Salter and Jlr Hicks, have brought
to light a much more abundant fauna from the so-called

primordial rocks of Wales than they were supposed to

possess. These fossils were found to be in large measure
distinct from those in the undoubted Lower Silurian rocks.

Thus the question of the projier base of the Silurian system
was re-opened, and tho chin's of the Cambrian system to a

great upward extension were more Torcibly urged than ever,

i'lut these claims could now be urged on palaeontological

evidence such as had never before been produced. Accord-
ingly there has arisen a general desire among the geologists

of Britain to revise the nomenclature of the older rocks.

Though as yet a common accord of opinion has not been
reached, there seems a strong probability that ultimately the

boundary line between the Cambrian and Silurian systems
will be drawn above the primordial zone along tho base

of the great Arenig group or Lower Llandeilo rooks of

Murchison. All his Silurian strata of older date than these

rocks will be classed as Cambrian.
According to this classification, the Cambrian system, as

developed in North Wales and the border English counties,

consists of purple, reddish-grey, and green slates, grits, sand-

stones, and conglomerates, its true base is nowhere seen,

yet even the visible mass of strata has been estimated lo

reach the enormous thickness of 25,000 feet. By fai

the larger part of this vast depth of rock is unfossiliferous.

Indeed it is only in some bands of the upper 6000 feet, or

thereabouts, that fossils occur plentifully. By fossil evi-

dence the Cambrian system may be divided into Lower and
Upper, and each of these sections may be further subdivided

into two groups, as in' the following table :

—

!U Tier \
^' Tremadoc slates.

^^
1 3. Liugula flags.

J ,.
,_

J
2. Mpiicvian group.

' '

I
1. Harlecli aud Longmynd group.

L Jlnrlcch mid Longmyiid Group.—Tliis includes purple, red,

and grey flags, sandntones, and slatfs, with conglomerates. These
strata alLiiii agrcat tliickuess, estimated at 4000 teetili South "Wales,

l»iit niorptlian 8000 in Korih Wales. Tliey were formeriy supposed
to Le nearly liaireji uf organic remains; but in recent years, chiefly

tlirongh tlic researelies of ilr Ilicks at St Davids, tliey have yielded

a toleialily abundant fauna, consisting of 30 species. Among these

ale 16 species of trilobite {Payadojcides, I^UUonia, MicrodisciiS, I'alao-

pi/'je, A^iios/iis, Conocoriiphc), four anueJidcs (Arcnicolitcs), a

sponge {I'rotospougia), five bracliiopods {Discina, Ziiiguhlla), two
j'teropods i^llicca), i:c. Jlany cf the surfaces of the strata in some
parts of this groui> are marked with lipi'Ies, sun-cracks, and raii>

}ulting3 ns well as with trails of woinis^^-indicative of shallow-

water and shore-cnnditious of deposit. 1 i of the 30 species, accord-

ing to Jlr Etlieriilge, F. It.S., j'ass up into tlie Meneviau group,

niid 7 coutinue into the Lingula flags.

2 ilcucvian Group.—This sulHlivisioii has been proposed for a

series of sandstones aud shales, with dark-blue slates and flags,

dark-grey fl.ags and grey grits, which are seen near St David's

^.Menevia), where theyatt-iiii a do]>th of .ibout 600 feet. They piiss

down eouforniably into tlie llarleeh group with which, as just

stated, they are connected by 14 species in common. The llenevian

beds have yielded ujiwards of 50 spf'cies of fossils, of which 24

are confined to the MencviiUi, while 18 pass np into the lower

l.ingula flags, Aniong,tlicse the tnlobitcs are specially prominent.
Some of them attained a great size, Faradoxutcs Davidis being
nearly two feet long. But with these were mingled others of

diminutive size. It is noteworthy also, as Mr Hicks has pointed out,

that while the tlilobites had attained their maximum size at this

early period, they are represented among the older Cambrian rocks

by genera indicative of almost every stugo'of development, " from

tho little yignostus with two rings in tlie tlioitix, and Mkrodisctis

with four, to Erinnys with twenty-four," while blind genera occur

together with those having the largest eyes.^ Upwards of 30

species of trilobites have been obtained from the Menevian beds,

the genera Aguostiis (7 species), Coiiocoryptu (7 species), and Paro-

doxidcs being specially characteristic. Four species of sponges {Pro-

tospoiigia) and some annelide-tracks likewise occur. The mollusca

are represented by 6 species of brachiopoda of the genera Liscina,

liiigulcUa, and Vbolella; 5 pteropods (Theca) have been met with.

The earliest entomostraca (Eiitomis) aud the firat cystidean (ProUl-

cysiitcs) yet discovered occur in the Menevian fauna.
,

3. Lingula Flags.—Ihn^e strata, consisting of bluish and blaclc

slates and fljigs, with bands of grey flags and sandstones, attain in

some parts of Wales a thickness of more than 5000 feet. They

received their name from the discovery by Mr E. Davis (1846) of

vast numbers of a Liiujula (Lingulella Lavisii) \n some of their

layers. They rest conformably upon, and pass down into, tho

Menevian beds below them, and likewise graduate into the Tre-

madoc group above. They are distinguished by a characteristic

' Hicks, Quart J}vr« Geo'. &.r., xivi.i 174.

.\. — 42
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suite ("8 species) of organic remains. Tlic trilobites include the

gc-nciaA^nostus, AnapoUnus, Conocoryphc, JJikeloccphalus, Erinnys^

Olemis, and Paradozidcs. Tlie earliesc phyllopods {Hymcnocurts)

and heteropods {Bellerophon.) occur in tiiese beds. The brachiupods

include species of LinguleUo [L. Vavisii), Discina, ObolcUa, and
Orthis. The pteropods are represented by three species of Tftcca.

Several annelides {CruHarta) and polyzoa {Fcncstella) likewise occur.

According to a careful census by Mr Ktheridge, the Lingula

flags may be grouped into three zones, each characterized by a

peculiar assemblage of organic remains. The lower divij^ion

contains 37 species, of which 9 are peculiar to it. The middle zone

has yielded 5 species, 2 of which {Conocoryphc buccphala and
Lingutella Davisii) pass down into the lower division, 1 {Kutorgia

cingulata) into the upper, and 2 (Lingula squamosa and Bellero-

phon Cambrensis) are peculiar. The upper zone has yielded" 40

species. Of these 9 pass up into the Trcmadoc beds, while 2

{LiTiguldla Icpis and L. Vainsii) continue on into the Arenig group.

4. Trcmadoc Slates.—This name was given by Sedgwick to a

f'oup of dark grey slates, about 1000 feet thick, found near
remadoc in Carnarvonshire, and traceable thence to Dolgelly.

Their importance as a geological formation was not recognized
until the discovery of a remarkably abundant and varied fauna in

them. They contain the earliest crinoids, star-6shes, laraelli-

branchs, and cephalopoda yet found. The trilobites embrace 14
genera, among which, besides some, as Agnosius, Conocoryphe^ and
Olefins, found in the Lingula flags, we meet for the first time with
Angelina, Asaphxui, Cheirurus, Neseuretus, Niobe, Ogygia, Psilo-

cephalus, &c. The same genera, and in some cases species, of
brachiopods appear which occur in the Lingula flags, Orthis
Carausii and Lingulella Davisii being common forms. Mr Hicks
h^s desciibed 12 species of lamoUibranchs from the Tremadoc beds
of Ramsay Island and St Davids, belonging to the genera Cteno-

donla, Falcearca, Olyptarca, Davidia, &na Modiolopsis. Tlie cepha-
lopoda are represented by Orthoceras seriecnni and Cyrtoceras
pravox; the pteropods by Theca Davidii, T. operculata, and Conu-
laria Homfrayi ; the echinoderms by a beautiful star-fish {Palas-
tenna rainsegensis) and by a crinoid (Bendrocrinus Cambrcjisis).^

Caroful analysis of the fossils yielded by the Tremadoc
beds Buggests a division of this formation into two zones.

According to a census by Mr Etheridgc, the Lower Tremadoc
I'ocks have yielded in all 56 species, of which 9 pass down
into the Lingula flags and 10 ascend into tlie Upper
Tremadoc zone, 31 being peculiar. Tlie LTpper Trcmadoc
beds contain, as at present ascertained, 33 species, of wliich

9 are peculiar, and 13 or possibly 15 pass up into the

Arenig group. It is at the top of the Upper Tremadoc
strata that the line between the Cambrian and Silurian

systems is here drawn. According to Professor Ramsay,
there is evidence of a physical break nt the top of the
Tremadoc beds of Wales, so that on a large scale the next
succeeding or Arenig strata repose unconformably upon
everything older than themselves. Mr Etheridge also shows
that the palsBontological break is nearly complete, only
about 7 per cent, of the fossils of the one series passing
oyer into the other. Out of 184 known Arenig species, not
more than 13 are common to the Tremadoc beds underneath.
Besides these important facts the character of the Arenig
fauna strongly distinguishes it from that of the formations
below, and further supports the line of division here
adopted between the Cambrian and Silurian systems.

In the north-west of Scotland a mias of reddish-brown
and chocolate-coloured sandstone and conglomerate (at least

8000 feet thick in the Loch Torridon district) lies uncon-
formably upon the fundamental gneiss in nearly horizontal
or gently inclined beds. It rises into picturesque groups
of mountains which etand out as striking monuments of

denudation, seeing that the truncated ends of their com-
ponent flat strata can bo traced even from a distance forming
parallel bars along the slopes and precipices. The denuda
tion must have been considerable even in early Silurian
times, for the sandstones are unconformably overlaid by
quartz-rocks and limestones containing Lower Silurian
fossils. No trace of organic remains of any kind has been
found in the red sandstones themselves. They were at one
tima regarded as Old Red Sandstone, though Mncculloch,

' Ili.Ii^, Qim,l. Journ. Ocol &K., xxi.x. 39.

and afterwards Ilay Cunningham, pointed out that thsy

underlie parts of the schistose rocks of the northern Higli-

land.s. The discovery by Mr C. W. Peach of Lower Silurian

shells in the overlying limestones showed that the massive

red sandstones of western Ross and Sutherland could not

bo paralleled with tliose of the eastern tracts of those

counties, but must be of older date than part of the Llan-

deilo rocks of the Lower Silurian period. Sir R. Murchison
classed them as Cambrian—an identification which has

much Bupport in the lithological resemblance between these

rocks of the north-we.st Highlands and much of the Lower
Cambrian system of Wales.

In the south-east of Ireland masses of purplish, red, and
green shales, slates, grits, quartz-rocks, and schists occupy

a considerable area and attain a depth of 14,000 feet with-

out revealing their base, while their top is covered by un-

conformable formations (Lower Silurian and Lower Carboni-

ferous). They have yielded OW/iamm, described originally

as a sertularian zoophyte, but now regarded by many
palieontologists as an alga ; also numerous burrows and

trails of annelides {Ilistiodcrma 11iheniicuni, Arenicolitca

didymxts, A. sparsus, Ilatightonia jm'cila). No LTpper

Cambrian forms have been met with in these Irish rocks,

which are therefore placed with the Lower Cambrian, the

unconformability ut their top being regarded as equivalent

to the interval required for the deposition of the intervening

formations up to the time of the Llandeilo rocks, as in the

north-west of Scotland. Some portions of the Irish Cam-
brian series have been intensely metamorphosed. Thus on

the Huwth coast they appear as schists and quartz-rocks;

in Wexford they pass into gneiss and granite. In West
Galway Mr Kinahan has described a vast mass of schists,

quartz-rocks, and limestones (8000 feet and upwards) pass-

ing up into schistose, hornblendic, and unaltered rocks con-

taining Llandeilo fossils, and he agrees with Griffith and

King in regarding these as probably Cambrian. He suggests

that they are Upper Cambrian, which would imply that

Upper Cambrian rocks pass conformably into the Llandeilo

formation without the occurrence of the thick Arenig rocks

of Wales. In a difficult country, however, broken by faults

and greatly metamorphosed, an unconformability might

easily escape detection.

CoNTlNENTAi, EuKOPE.—According to the classificatioa

adopted by ^L Barrande, the older Palooozoic rocks of

Europe suggest an early division of the area of this con-

tinent into two regions or provinces,—a northern province,

embracing the British Islands, and extending through North

Germany into Scandinavi.a, on the one hand, and into

Russia on the other, and a central-European province,

including Bohemia, France, Spain, Portugal, and Sardinia,

Bohemia.—The classic researches of JI. Barrande have

given to the oldest foasiliferous rocks of Bohemia an extra

ordinary interest. He has made known the existence there

of a remarkable suite of organic remains representative of

those which characterize the Cambrian rocks of Britain.

At the base of the geological formations of that region lie

the Archajan gneisses already described. These »re over-

laid by vast masses of schists, conglomerates, quartzites,

slates, and igneous rocks, which have been more or

less metamorphosed, and are singularly barren of organic

remains, though some of thcin have yielded tratcs of anne-

lides. They pass up into certain grey and green fissile

shales, in which the earliest well-marked fossils occur. The

organic contents of this zone (Ktage C) form what M.

Barrande terms his primordial fauna, which contains 40 or

more species, of which 27 are trilobites, belonging to the

characteristic Cambrian genera

—

Paradoxides (12), Agnos-

tus{b), Conocorijphe (i), Ellipsocephalus {1), ITydrccrjyhahis

(2), Arioiiellus (1), Sua (1). Not a fcingle tpccics of any

I
one of these :;i;aera, save Aanostus Col which 4 specie*
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appear in the second fauna), has been found by M. Barrando

higher than his primordial zorte. Among other organisms

in this primordial fauna, the brachiopods are represented

by 2 Epeciea (Orthis and Orbicula), tjie pteropods by 5

(;Th!ca), and the echinoderms by 5 cystideans.

Scandinavia.— In Norway the vast masses of Archaean

gneiss (Tellemark) are overlaid by schists, red sandstones,

and conglomerates. These are termed the Sparagmite

formation, and have hitherto proved barren of fossils.

They are ooverel, however, by beds containing Didyonema
Norvegicum, which may represent the primordial zone of

Barrande. In Sweden the sparagmite formation has been

more productive of organic remains. It is there represented

by a sandy zone not more than 50 or 60 feet thick—a poor

equivalent for the great mass of strata in the Cambrian

system of Wales. It was originally termed the Segio

Fucoidarum by Angelin, from the fucoids alone found in

it In more recent years, however, its hat of organic re-

mains has been considerably increased; 12 species of plants,

chiefly fucoids, but including some (Eophyton) of higher

grade, 9 species of annelides, 4 brachiopods, a pteropod, a

bryozoan, a coral, a crinoid, and a sponge have been

obtained. Above the strata containing these organisms

comes a zone which has yielded 77 species of primordial

trilobites, including the genera Agnosttis (19 species), Cono-

coryphe (13), Olenus (21), Paradoxides (9).

NoBTH Ameeica.—Rocks corresponding in position and
in the general character of their organic contents with the

Cambrian formations of Britain have been recognized in

different parts of the United States and Canada. They
appear in Newfoundland, whence, ranging by Nova Scotia

and New Brunswick, they enter Canada, the northern parts

of New York, Vermont, and eastern Massachusetts. They
rise again along the Appalachian ridge, in Wisconsin,

Minnesota, Missouri, Arkansas, Texas, and Georgia. West-
wards from the great valley of the Mississippi, where they

have been found in many places, they reappear from under
the Secondary and younger Palaeozoic rocks of the Rocky
Mountains. They have been divided by American geo-

logists into two formations—(1) Acadian, a mass (2000
feet) of grey and dark shales and some sandstones; and (2)

Potsdam (or Georgian), which attains in Newfoundland a

depth of 5600 feet, but thins away westward and southward
till in the valley of the St Lawrence, where it was studied

by Logan and his associates of the Geological Survey of

Canada, it is only from 300 to 600 feet thick.

Among the organic remains of the North American
Cambrian rocks fucoid casts appear in many of the sand-

stones, but no traces of higher vegetation. The Acadian
formation has yielded primordial trUobitcs of the genera
Paradoxides, Conocoryphe, Agnostus, and some others

;

brachiopods of the genera Lingulella, Discina, OboUUa, and
Orthis; and several kinds of annelide-tracks. The Potsdam
rocks contain a few sponges, the earliest forms- of graptolite,

Bome brachiopods, including, besides the genera in the

Acadian beds, Obolus, Camarella, and Orthitina ; some
pteropods (Hyolites or Theca) ; two species of Orthoceras

;

annelide tracks ; trilobites of the genera Conocoryphe,
Agnottus, Diielocephal-us, Olen-ellus, Ptychaspis, Charioce-

phalut, Aglaspis, and Illcenurus.

M. Barrande has called attention to the remarkable uni-

formity of character in the organic remains of his primordial
Kjna over the continents of Europe and America. He pub-
lished in 1871 the subjoined table, to show how close is the

parallelism between the proportions in which the different

classes of the animal kingdom are represented.'

' TTilcHtee, Vrague, 1S71, p. 196. Since the publication of thia
teble the ppogrtss of research has increased the number of ppeciee from
Bomo loopJi*^f.*? ; bat the genenil facies of the primordial fauna haa rot
been matcLip'Jy ailectod thereby.

Cotmtrles.
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78 6pecie3 of hydrozoa liave bcpn obtained frara tlio

British Areuig rocks, but none from any older strata.

Tliis sudden and great development of tlieso organisms

givus a distinctive aspect to the Arenig roclcs. It con-

tinues in the overlying Llandeilu group, so that the

graptolitss form in Britain a convenient character by

which to mark off the Cambrian from the Lower Silurian

fauna.

2. Llanaeuo Flag Group.—Dark argillaceous flagstones,

sandstones, and shales, some parts often calcareous. These

beds were first described by Murchison as occurring at

Llandeilu, in Carmarthenshire. They reappear on the

coast of Pembrokeshire, and at Builth, in Radnorshire.

Up to the present time they have yielded 227 species of

fossils. Of these 13 are common to the Arenig below, 82

to the Caradoc or Bala above, while 145 are peculiar,

Tlie hydrozoa are still the most abundant forms, 91
species being here met with, no fewer than 81 of tlieic

being confined to Llandeilo rocks, and only 9 passing

down into the Arenig group. Of Crustacea 44 species have

been obtnined. These include the cliaracteristic trilobites

—Ainpyx nudits, Asaphus tyrannus, Barrandea Curdai,

Calyrnene diqilicafa, C. Cambtrnsis, Cheirurua Sedgwicl-ii,

Ogygia Bucldi, Triiiucleus concentricus, T. Lloydii. The
brachiopods number 37 species, including the genera

Orlhis, Lepiana, Strophomena, Lingulti, Siphonotrela.

The lamellibranchs are represented by 6 species, the

gasteropoda by 10 {Jfurchisoiaa, Cydonema, Luxonema),

the heteropods by 7 (BelUrophon), the pteropods by 2

(Conidaria, Theca), the cephalopoda by S (Orl/ioceras,

Cyrtoeeras).

A remarkable feature in the history of the Llandeilo

rocks in Britain was the outbreak of volcanic action

abundantly in North Wales and in Cumberland. Vast

piles of lava and ashe.^ were throv/n out, which even to

this day remain in mass sufficient to form groups of

important hills, as Cader Idris, Aran Mowddwy, the

Arenigs, and the Moelwyns in Wales, and Helvellyn and

Scaw Fell in Westmoreland and Cumberlan 1.

3. Caradoc or Bala Group.—Under tliis name are

placed the thick yellowish and grey sandstones of Caer
Caradoc in Shropshire, and the grey and dark slates, grits,

and sandstones round Bala in Jlerionethshire. In the

Shropshire area some of the rocks are so shelly as to

become strongly calcareous. In the Bala district the

strata contain two limestones separated by a sandy and
slaty group" of rocks 1400 feet thick. The lower or Bala

limestone (25 feet thick) has been traced as a variable

band over a large area in North Wales. It is usually

identihed with the Coniston limestone of the Westmore-
land region. The upper or Hirnant limestone (10 feet) is

more local Bauds of volcanic tuff and large beds of

various felsitic lavas occur among the Bala beds, and
prove the contemporaneous ejection of volcanic products.

These attain a thickness of- several thousand feet in the

Snowdon regioiu

A large suite of fossils has b&a ootained from this

formation :—the sponges represented by Sphccrospongia
and other genera ; the graptolites by Diplograptus prislis,

Graptolithiis priodon, and G. Sedgwiclcii, &c. ; tlie corals

by species of Jleliolites, Favosiies, Montieulipora, llaly-

sites, Pflraia ; the echinoderms by encrinites of the genera

Cyathocrinus and Glyptoeriaus, by cystideans of the genera

Fcldnosphcerites and Sjiluvroniies, and by star-fishes of the

genera Palceaster and Slena.iter; the annelides by SerprUiles,

Tentaculites, and numerous burrows and tracks ; the trilo-

bites by many Bpecies of the genera Fhacops, Clteirurus,

Cybele, lAchas, Acidaspis, Calymene, Bemoplenrides, Asa-

phus, Jllcenus, Ampyx, and Triiiucleus; the polyaoa by
Ffnestella, Glauconomc, imd Plilodiclya : llie bracliiopodia

\yi. STBATIORAPmCAL.

by Atrypa, Ithynclwnella, Leptana, Orihis (many species),

Strophomcna, Discina, and Liugula; the lamellibranchs

by Modiolopsis, Mytilus, I'alaarca, Pierinea, Orthunota,

and Cienodonla; the gasleropods by ilurchisonia, Pleura-

tomaria, Piuphistoma, Cycluneyna, JCuomphalus, Maclurea,
Holopea ; the pteropods by Conularia, Theca, and Fcculi-

omphahts; the heteropods by various species of Bellejophoii;

and the cephalopods by many species of Orlhoceras, with

forms of Cyrtoeeras and Liticites.

4. Lower Llandovery Group.—In Nonu Wales the Balii

beds about D miles S.E. of Bala Lake begin to be covered

with grey grits, which gradually expand southwards until

they attain a thickness of 1000 feet in South Wales. These

overlying rocks are well displayed near the town of Llan-

dovery, where they contain some conglomerate bands, and
where Mr Aveline detected an unconformability between

them and the Bala group below them, so that tlie subter-

ranean movements had already begun, which in Wales
marked the close of the Lower Silurian period. Else-

wliere they seem to graduate downwards conformably into

that group. They cover a considerable breadth of country

in Cardigan and Carmarthenshire, owing to the numerous
undulations into which they have been tlirown. Their

chief interest lies in the transition which thay present

between the fauna of the Lower and Upper Silurian for-

mations. They have yielded in all about 128 species of

fossils, whereof 11 are peculiar, 93 are common to tha

Bala group below, and 83 pass up into Upper Llandovery

rocks above. Some of tlie peculiar fossils are Kidulitea

favus, Meristella crassa, M. aiigustifrons, and Murchisonia

angulata. Among the forms which couie up from the

Bala group and disappear liere are the corals lleliolites

interstinctus, Pctraia stibdupUcata, and Fai'ositcs aspera

;

the trilobites Lichas laxatns and lllienus Boinnauni ; the

brachiopods Orlhis Actoniw and 0. insularis ; the gastero-

pods Jllurchisonia gyrogonia and Cydonema crebristria;

and the cephalopod Orlhoceras tenuicincttim. But many
of the Lower Silurian forms continue on into the Upper
Llandovery beds. From the abundance of the peculiar

brachiopods termed Pentamerus in the Lower, but still

more in the Upper Lfandovery rocks, these strata were

formerly grouped together under the name of "Pentamerus

beds." Though the same species are found in both divi-

sions, Pentamerus oblongns is chiefly characteristic of ths

upper group and comparatively infrequent in the lower,

while Strieklandinia (Pentamerus) lens abounds in the

lower but appears more sparingly in the upper.

The Lower Silurian rocks, typically deve]o)ied in "Wales, extend

over nearly tlie whole of Biitain, though largely buried under more
recent foiiiiatioiis. They rise into tlie hilly tracts of Westniocfilaud

and Cumberland, where they consist of the following subdivisiona

ill descending order :

—

{Lower Llandoveiy not represented.)

Coniston Limestone and Shale

Volcanic a.-vic3: tulTs and lavn^
]

without any intermixture of {

ordinary sedimentary strata ex- l

cept at the base, 12,000 ft )

Skiddaw Slates, 10,000 or 12,000 ft.

base not seen

Bala beds.

Part of Bala, whole
of Llandeilo, and
perhaps part of

Arenig formation.

Arenig, with perhaps
Treiuadoc and
Lingula Flags.

Apart from the massive intercalation of volcanic rocks these

strata present considerable lithological and pala^outolngical differ-

ences from the typical subdivisions in Wales. Tlie Skiddaw slates

are black or dark-grey argillaceous, and in some beds sandy rocks,

often nuicli cleaved though seldom yielding workable sUtes, some*

times soft and black Jiko Carboniferous shale. As a rule they oi'e

singularly unfossiliferous, but in some of their less cleaved and

altered portions they have yielded about 40 species of graptolites

(chiefly of the genera Vidymograptus, Diplograptuf, Dichograptua,

'J'drtigraptus, Phyllograptus, and Ciimacograptus) Lingula brcvia,

traces of annelides, a few trilobites [yEglina, Agnostns, Asaphus,

&c. ), some phyllopods {Caryocaris), and remains of plants {J^ntho-

ircphis, ^'c). In many pla«.c3 the slates have been nictamor])U53ed,

i.!4o-injj iiitc tl.i.*iiri;vt-rl»..p, niica-sciiiat. a^dcJaaita-scb-Et. tic.
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— Llandovery.

"Caiadoc or Cala.

l--=Llandeilo(14O00ft.)

with protrusions of granite, syenite, and otber crystalline rocks.

Towards the close of the long period represented by the SkidJaw

shtes, volcanic attion manifested iUelf, first by interniittont

showers of ashes and streams of lava which were intel-stratified with

the ordinary marine sediment, and then by a more powerful and

continuous series of explosions, whereby a huge volcanic mountain

or group of cones was piled up above the sea-hvel. The length of

tiiuo occupied by this volcanic episode in Cumbrian geolopr maybe
inferred from the fact that all the Llandeilo and nearly all the

Bala beds are absent here. The volcanic island slowly sank into a

sea where Bala organisms flourished. Among thesa-we find such

familiar Bala spx-ios as FuvosiUs fibrosa, Ueliolitcs in-i.trsimctiis,

CybeU verrucosa, Lcptcaui serkca, Orthis Actonicc, biforala. 0.

caligramina, 0. ekgaiUula, 0. porcata, and Strophomena r>wir

boUlalU, Theso organisms and their associates gathered on tiie

submerged flanks of the sinking volcano into a bed of limestone

—

the Coniston limestone—which can still be traced for many 1111169

through the Westmoreland hills, as the Bala limestone which it re-

presents can bo followed through the volcanic tracts of North Wales.

The Coniston limestone is covered by certain flags and grits wnich

from their organic remains are referred to the Upper Silurian series,

lu the South of Scotland, according to the detailed researches of

the Geological Survey, the Lower Silurian formations are represented

by the subjoined groups of strata in descending order

—

Sandstones and conglomerates, Girvan

valley

Conglomerates, grits, shales, and len- "^

ticillar bands of limestone, Peebles- i

shire, Dumfriesshiie, S. W. Ayr- ,

sliire, sometimes 2000 ft )

Caisphairn group, coarse pebbly grits

and greywacke, 1200 ft

Upper Black Shale, with graptoUtes,

650 ft

Lowther group, olive, grey, and bine

shales, and sandstones, 4000 ft. ...

Dalveen group, greywacke and shale,

with band of hne conglomerate,

3500 ft.

Queensberry group, massive grc

wackes and grits, with occasional

conglomerate bauds and some
shales, 4500 ft

Lower or lIoRat Black Shale gioup,

200-400 ft. ,

Ardwell group, brown flags, grey-

wackes, and shales, sometimes pur-

plish and red; base not seen

As a whole these strata are singularly barren of organic remains.

Most of the fossils wiiich the Llandeilo groups contain lie in tlio

baiidj of dark anthracitic shale which have been traced across

nearly the whole breadth of the country. These shales are crowded

with graptoiites ot recognizable Jdandeilo forms, Climacorjraptiui

iercUusculus, DiplograpLiis pristis, and Graptoiithv.3 sagiftarii/J

being particularly abundant. Crustacea are exceedingly rare, bat

two phyllopod.s, Diseinocaris Browniana and PtUocharis apty;hoides,

occur; while from Dumfriesshire two obscure trilobites are referred

doubtfully to Eiicrinarus and Fhaco2>3. The vast thickness.of sandy,

gritty, and shaly uniossiliferous strata is tlie distinguishing feature

of the Iiower Silurian series in the south of Scotland. The Caradoc

or Bala group lies unconforurably upon the upper parts of the

Llandeilo rooks. It contains in the eastern districts some cal-

careous conglomerates which here and there swell out into local

masses of limestone. In the south-west of Ayrshire the limestoiies

attain considerable dimensions. In these calcareous bands nuineious

Caradoc specie! have been found, among them Cfxi7-urus gelasinosus,

Eiicrinitrus pttnciatits, with species of lUcen^cs and Aaaphxis, Orthis

calligramma, 0. onfirtis, Leptcena sericea, MaclKrea, and such

corals as UdioUks, Favosites, 'Omphyma, and Sircphodcs. In the.

south-west of Ayrshire certain shales and sandjtones full of Caradoc

fossils are overlaid with sandstones, shales, and conglomerates con-

taining Peniamerus obiongus, Atrypa hemisphcrica, Meristclla

angusli/rons, Lichns laxcUus, Pctraia clongata, KiduliUs fa-ius,

and numerous other fossils which Indicate tlie boriion of the

Llandovery rocks.

The Highlands of Scotland consist mainly ct crystalline rocks

—

gneiss, mica-schist, chlorite-schist, clay-slate, quai-tz-roek, schistose

flagstone, and many others, often much invaded by granite and
other intrusive masses. It "v-ras at one time supposed that these

pocks all belonged to the so-called primary or primitive series, older

than any of the fos.siliferous systems. But the discovery by Mr C.

W. Peach, already referred to, that recognizable fossils occur in the

limestone of Durness in Sutherlandshire, led Mnrchison to infer

that the whole of the overlying gneissose and schistose masses are

really metamorpbosed Lower Silurian rocks—a generalization which
has been completely conflrmtd by subsequent investigation. At

the base of this groat series of rocks masses ot white quartz-rock

are found lying with a marked uncouformability upon the red

sandstones dcsciibed in a previous page. Thes.e quartzose beds are

merely hardened and somewhat metamorphosed sandstones ; they

still show their original false-bedding, and the casts of sea-weeds

and worm-burrows. They contain a band of limestone which in

Assynt swells out to a thickness of 1000 feet or more, and can bo

traced almost continuously from the Kyles of Skye to the norih

coast of Sutherlandshire. Over these strata, in pcilect conformable

sequence, and with a complete lithological gradation, come quartzose

flagstones dipping like the rocks below at gentle angles to the south-

east. They become more schistose and crunuled as they are traced

upwards, until, after a thickness of several thousand feet has beeu

passed over, they begin to undulate in steep folds and pass into the

ordinary sihislose rocks which cover so nuiuli of the Highlands.

The giadatiou from the comparatively unaltered lo»tr quartz-rocks

and limestones on the west to the intensely crumpled crystalline

upper schists and flagstones on the east can be followed step by

step in unnierous fine natural sections from the north-of Sutherland

to the Kyles of Skje. The proof is thus complete that a vast moss

of schists and other crystalline rocks overlie^ fossiliferous limestones

iu the Scottish Highlands. It therefore becomes of the utmost

linpoj taiice to determine the geological horizon of the fossils in the

I.mchloiics. This was done by the late llr Salter, who declared his

conviction that tliey were unequivocally Lower Silurian, and bore

a most lemarkable resemblance to a group of fossils from the Lower

Silurian rocks of North America. Five of the species he regarded

as identical with known American forms (Orihoceras arcuoliratum.

Hall ; Orthis striatula, Emmons ; Ophilcla compada, Salt. ;
M'ur-

chisojiia gracilis. Hall ; M. bclticincUi, Hall), 4 as representative, 3

doubtful, antl 1 new genus, found also in Canada. " That this

truly North American assemblage," he remarks, " should be found

in the extreme north of Sootlond on the same parallel as the

Canadian,—that species of Maclurca and Saphisloma, resembling

those of the St Lawrence basin, and Orthoccrata, bearing large

siphuncles like those of North America, Scandinavia, and Hussia,

should occur in Scotland and yet be scarcely known further south,

is at least suggestive of a geographical distribution—peihaps cveil

of climatal conditions— not very unlike that of more modern

limes." ^ From this palieontological decision it follows that the

overlying schistose series of the Scottish Highlands is a mass of

metamorphosed Silurian strata. Examined in detail tliey show

very unequal and sporadic metamorphism. Some portions are

scai-cely more changed than the ordinary greywackes and shales of

unaltered districts. False- iicdding, pebble-beds, and other common
features of sedimentation occur abundantly throughout the whole

vast series of schists. Hero and there the metamorphism has be-

com.e extreme, the rocks passing into coarsely crystalline schists

full of garnets, with bands of hornblende-rock, actinolite-schist,

and other metamorphic- products, and passing even into granitic

gneiss and true granite. No more convincing proof could be ob-

taincd that vast masses of schist do not necessarily belong to an

azoic period of tlie earth's liistory, but may have been produced by

tile allcration of previously existing sediments.

It is not necessary to believe that the sediments so altered were

. iu all cases mere ordinary marine sand and mud. The white

qnartz-rocks were no doubt at cue time pure white siUceoua sand,

the rounded grains of v.hich can still be readily detected in them.

The quartzose flagstones were straliiied saud nnh ihin partings of

clay or mud. The clay slates were evidently-thick accumulations

of mud. Cat the rocks containing a marked percentage of mag-

.nesia, such as chlorite-slate, actinolite-schist, horn blends-rock, &<-.,

may have resulted from the alteration of velcanic aedimenis and

submarine lavas. The evidence froni Cumberland and Vales proves

how voluniino'is and long continued were the volcanic eiupUc.ns of

the Lower Silurian period iu Britain. The abundant ditiusion oi

volcanic detritus over tho present sea-bottom is now well known.

The " Challenger" researches have also shown us that, besides the

glauconite previously known to be deposited from sea-water m the

chambers of foraminifera and other dead organisms on the ocean-

bottom, ti'ue magnesian silicates are now in the process of elimina-

tion from sea-water in some of the abysses of the ocean. It is

quite possible therefore that some of the rocks of the metamcnihic

series rich in magnesian silicates may have arisen from the altera-

tion of volcanic talis or submarine lavas, and that others may owe

their distinctive composition to original chemical precipitation,

as ably contended by Sterry Hunt, though their present crystalline

structure must be regarded as a part of the general metamor|.hism

by which the whole of tlie Lower Silurian rocks of the Highlands

have been affected.
, a i -f*

In the south-east of Ireland, grey, greenish, and purple grits,

and grey and dark shales, lie uncomformably upon the Lambrian

rocks, and contain a few fossils of LlandeUo age. They present

interstratified beds of tuff and felsitic lavas indicating contem-

poraneous volcanic action. In the north-east of the island a broad

' Quart. Jmr. Gal. Sex., rs. 36L



334 GEOLOGY [vi. bTXlATIGr..\IHIC/LL.

belt of Lower Silmian locks runs from tlio coast of Do.wn into tho

heart of Rosrommoii an.l Longford. This belt is evi.lently a pro-

longation of that in tlio southern uplands of Scotland. It is

marked by the occurrence of similar dark autliracitic shales

crowded with graptolites. The richest fossilifcrous localities among
tho Irish Lower Silurian rocks are found at tho Chair of Kildare,

Portrane near Dublin, Poraeroy in Tyrone, aud LiabcUau in Pir-

managh, where small protrusions of the older rocks rise as oases

among tho surrounding later formations. Portlock brouglit the

northern and western localities to light, and Murthison pointed out

tliat, while a number of the trilobites (Tiinmhtis, Phacops, Cnhj-

mcne, cni lllanus), aawcU as tlio simple plaited OiWittto, Lfplantce,

and Strophoitunit, some spiral shells, and many Orllioccrata, are

specifically identical with those from tlie typical Caradoc and Bala

beds of Shropshire and Wales, yet they are associated with jwcliliar

forms, first discovered in Ireland, and very rare elsewhere in the

liritisli Islands. Among these distinctive fossils he citi's tho

trilobites, HeinopleuriflcSf I/arpcs, Amphimi, and Brontcus^ with tlio

smooth forma of Asaphaa {IsoUlits), which, though abundant in

Ireland and America, seldom occur in Wales or England, and
never on the Contim^nt.^

In the north and west of Ireland a largo area of surface is occu-

pied by crystalline rocks—gneiss, schists, quartz- rocTcs, limestone,

granite, &c.—which are manifestly a contiuuation of those of tlie

Higlilands of Scotland. They run south-westward parallel witli

the bolt of unaltered Lower Siluiian rocks from which, in some
places, as in county Tyrone, they are only a few miles distant

The district of Poraeroy, so lich in Silurian fossils, promises to

alford the greatest liglit on tlie interesting but diflicult problem of

tlie nietaraorphism of tho Lower Siluiian rocks of tlie Scottish

Highlands and the north-west of Ireland. It will be seen from the

evidence furnished by the sections in West Mayo (p. 337)Jtlyit the

metamorphisra must have taken place prior to tlie deposition of

the Upper Silurian formations of the west of Irelaml.

B. Vpjxr Silurian.

The formationa which in the British Islands are classed

as Upper Silurian occur in two very distinct types. So

great indeed is the contrast between these types that it

is only by a comparison of organic remains that the whole

•can bo grouped together as the deposits of one great

geological period. In the original region described by

JIurchison, and from which his typo of the system was taken,

the strati are comparatively Hat, soft, unaltered, consisting

mainly of somewhat incoherent sandy mud with occasional

bands of limestone. But as these rocks are followed

into North Wales, they are found to swell out into a vast

series of ^rits and shales so like portions of the hard altered

Lower Silurian rocks that, save for the evidence of fossils,

they would naturally bo grouped as part of that more

ancient series. In Westmoreland and Cumberland, and still

further north in the border counties of Scotland, also in the

60uth-west of Ireland, it is the North Welsh type which

prevails, so' that in Britain the general lithological charac-

ters and minute palasontological subdivisions ascertained

in the typical Silurian district are almost confined to that

limited region, while over the rest of the British area for

thousands of equate miles the hard sandy and shaly typo

of North Wales is prevalent.

Taking firstthe Silurian tract of thesouth-west of England,

and the east and jsouth of Wales, we find a decided uncon-

formability separating the Lower from the Upper Silurian

formations. In some places the latter are found passing

across the edges of the former, group after grotjp, till they

come to lie directly upon the Cambrian rocks. Indeed, in

one district between the Longmynd and Wenlock edge, the

base of the Upper Silurian rocks is found within a few

miles to pass from the Caradoc group across-to the Lower

Cambrian rocks. It is evident, therefore, that in tho Welsh

region very great disturbance and extensive denudation

preceded the commencement of the deposition of the Upper

Silurian rocks. As Professor Ramsay has pointed oat, the

area of Wales, previously covered by a wide though shallow

sea, was ridged up into a scries of islands, round the margin

of which the conglomerates ut the base of the Upper

' Siluria, p. 174.

Silurian series began to be laid down. This took place

during a time of submergence, for these conglomeratic and
sandy strata are found creeping up the slopes and even

capping some of tho heights, as at Bogmine, where they

reach a height of 1150 feet above the sea.^ The subsidence

probably continued during the whole of the interval occu-

pied by the deposition of the Upper Silurian strata, which
thus were piled to a depth of from 3000 to 5000 feet over

the disturbed and denuded platform of Lower Silurian rocks.

Arranged in tabular form, tho subdivisions of the Upper
Silurian rocks of AVales and the adjoining counties of

England are in descending order as follows:

—

3. Lndlow group

2. Wenlock group

1, TTpiier Lland-
overy gioup...

Ilaso of Old Ked Sandstone.
Tilestoncs.

Upper Ludlow Bock.
Aynicstry Limestone.
I-^wer Ludlow Hock.
Wenlock or Dudley Limo-"^

stone
I

Wenlock Shale
\Woolhopo or I5arr Limp- I

stone and Shale '. }

J
Taraniion Shale,

/ Hay Hill Sandstones,

Lower Llandovery Rocks,

( Denbighshire
- \ GriU of

( Korth Wales.

i. L'p/^r Llandareiy Group.—[a.) May Ilill Sandstones.

—The position of these rocks as the true base of the Upper
Silurian formations was first shown in 1853 by Sedgwick,

who named them the Hay Hill Sandstones from the locality

in Gloucestershire where they are so well displayed.

Appearing on the coast of Pembrokeshire at Marloes Bay,

they range acro.^s South Wales until they are overlapped

by tlie Old Red Sandstone. They emerge again in Carmar-

tlicnshiro, and trend north-eastward as a narrow strip at the

base of the Upper Silurian series, from a few feet to 1000

feet or more in thickness, as far as the Longmynd, where

as a marked conglomerate wrapping round that ancient

Cambrian ridge they disappear. In the course of this

long tract they pass successively and uncouformably ovei

Lower Llandovery, Caradoc, Llandeilo, and Cambrian

rocks. They consist of yellow and brown ferruginous sand-

stones, often full of shells, which are apt to weather out

and leave casts. Their lower parts are commonly con-

glomeratic, the pebbles being largely derived from older

parts of the Silurian formations. Here and there, where

the organic remains become extraordinarily abundant, the

strata pass into a. kind of sandy limestone, known as the

" Pentamerus limestone," from the numbers of this

brachiopod contained in it. The species of fossils found in

the May Hill Sandstones number about 230.

Among these are some traces of fucoids; sponges {CHona,

Ixhiiditcs); the widely dilfused GraplolUhtis pi-iodon; a number of

corals (Pclraia, lldioliUs, Fuvosilcs, HabjsiUs, Syringopora, ic); a

few crinoids ; some annrlidcs, particularly tlie Tentacuhlcs anghcus,

which is abundant; a number of trilobites, of which I'kacops

StoUsii, P. IFcavcri, Emrinurus punclahis, aud Calymene Blumen-

lildiii are common ;
numeious brachiopods, &s Atrypa hemiipherica,

J. reticularis, Pcntamcrvs oblmgus, Ulrichlandinia lirala (S. lens

also occurs), Lcptana iransvcrsalis, Orlhis calligramma, 0. tlegan-

tula, 0. rcvcrsa, Slrophomena cmnprcssa, S. pcctcn, and Line/ula

parallcla; lamellibranchs of tho mytiloid genera Orthonola, Mytihis,

and Modiolopsis, with forms of PUrineet, Clcnodonla, and Lyro-

drsma; gasteropods, particularly tlie genera Ifurchisonia, Pleura-

tomaria, Cyclontma, itolopella; and cephalopoda, chiefly Ortha-

ccrata, with some forms of Jclimceras and Phragmoccras, and. the

old species Lituites ooniu-ariclis.

(b.) Taranno!i-Shale.—A.hoyethe Upper Llandovjjry beds

comes a very persistent zone of fine, smooth, light grey or

blue slates, which has been traced down the whole length

of Wales from tlie mouth of the Conway into Carmarthen-

shire. These rocks, termed the " paste-rock " by Sedgwick,

have an extreme thickness of 1000 to 1500 feet. Barren

in organic remains, their chief interest lies in the fact that

' Physical Ocoloyy of Britain, p. 01.
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the poraistenoe of so thick a band of rock between what

were aupposod to be coutinuous nnd conformable fonnationa

should have been unrecognized until it was proved bj- the

•detailed mapping of the Geological Survey.

2. Wenlock Group.-—(a.) Woolhope Limestone.—In the

•original typical Upper Silurian tract of Shropshire and the

•adjacent counties, the Upper Llandovery rocks are overlaid

by a local group of grey shales contaicing nodular lime-

stone which here and there swells out into beds having an

aggregate thickness of 30 or 40 feet. These strata are well

displayed in the picturesque valley of Woolhope in Here-

fordshire, which lies upon a worn quaquaversal dome of

Upper Silurian strata rising in the midst of the surrounding

Old Red Sandstone. They are seen likewise to the north-

west at Presteign, Nash Scar, and Old Radnor in Radnor-

shire, and to the east and south in the Malvern Hills (where

they include a great thickness of shale below the limestone),

and May Hill in Gloucestershire. These strata have yielded

many characteristically Upper Silurian fossils, among which

may be mentioned Bumastus Barriensu, Homalonotiis det-

phinocephalws, Fluicopa cauda/us, Atrypa reticularis, Orthie

caltigramma, Stropkomena imbrex, Rhyiichonella borealis,

H. Wilsani, Euomphalus sculptus, Orthoceras annulatum.

It is a characteristic of the older PaliEozoic limestones to

occur in a very lenticular form, swelling in some places

to a great thickness and rapidly dying out, to reappear

again perhaps some miles away with increased proportions.

This local character is well exhibited by the Woolhope
limestone. Where it dies out, the shales underneath and

intercalated with it join en continuously to the overlying

Wenlock shale, and no line for the Woolhope group can

then be satisfactorily drawn. The same discontinuity is

strikingly traceable in the Wenlock limestone to be immedi-

ately referred to.

(b.) Wenlock Shale.—This is a group of grey and black fine

shales, traceable from the banks of the Severn near Coal-

brook Dale across Radnorshire to near Carmarthen—a dis-

tance of about 90 miles. The same strata reappear in the

protrusions of Upper Silurian rock which rise out of the

Old Red Sandstone plains of Gloucestershire, Herefordshire,

and Monmouthshire. In the Malvern Hills they w?re
estimated by Professor Phillips to reach a thickness of C40
feet, but towards the north they thicken out to 1000 or

even HOO feet. On the whole the fossils are identical

with those of the overlying limestone. The corals, however,

BO abundant in that rock are here comparatively rare. The
brachiopods (of the genera Leptaena, Orthis, Stropkomena,

Atrypa, and Rhynchonella) are generally of small size

—

Ortkis triloba, 0. hybrida, and the large flat 0. rustica, being

characteristic. Of thg higher mollusca thin-shelled forms

of Orthoceras are specially abundant. Among the trilobitos,

Encrinnrus punctatus, E. variolaris, Calymene Blumenbachii,

O. tuberculosa, Pliacops caiulatus, and P. longicaudatus are

common. The Graptolithus priodon, so frequent among
the Bala beds of the Lower Silurian series, also occurs

in the Wenlock shale. Graplolithus Flemingii is here a

characteristic species.

(c.) Wenlock Limestone is a thick-bedded, sometimes
flaggy, usually more or less concretionary limestone, grey
or pale pink, often highly crystalline, occurring in some
places as a single massive bed, in others as two or more
strata separated by grey shales, the whole forming a thick-

ness of rock ranging from 100 to .300 feet. As its name
denotes, this stratum is typically developed along Wenlock
Edge in Shropshire, where it runs as a prominent ridge for

fully 20 miles, also between Aymestry and Ludlow. It like-

wise appears at the detached areas of Upper Silurian strata

above referred to, being specially well seen near Dudley
(whence it is often spoken of as the Dudley limestone),

vVoolhope, Malvern, May Hill, dnd U?k in Monmouthshire.
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A distinguidhing characteriatio of the Vrenlock limestono u

the ahundanco and Toriety of its corals, of viiich 53 e^eciea
have beeu deacribed. The rock eeeiiis indeed to have beea
foi-raed in part by massive sheets and bunches of coral. Among
characteristic apeciee are Halysitea caten-tilaria, Ucliolita i?Uer*
stivMus, H. tubtdatiis, Alveolites Labechei, Favositcs aspcra^ F,
fibrosa, F. OotrJandicu, Ccenitcs juniperinus, Syringopora /asiicu'
laris, and ChnphyTna iurbinatum. 'Ihe crinoide are also apecially

abundant, and are often beautifully preserved ; PeHechocrinua
moniliformis ia one of the most frequent speciea; others are OTOtalo-

crinua rugosus, Cyathocrinus goniodaclylus, and Maraupiocrinus
cixlatus; with several cystideans, as Pseadocriniics guadri/atciatut.

The crustaceans include numerous trilobites, among which we miss
some of the persistent liower Silurian genera, such as Asaphus,
Ogygia, and Trimiclcus, none of which ascend into the Wen-
lock group. The most abundant trilobite is the long-lived Caly'
TTicne Blwnicnbachii, %s'hich ranj;esfrom the Llandeilo flaga up to Hear
the top of the Upper Silurian formations. It occurs abundantly at
Dudle}-, where it received the name of the *' Dudley Locust." Other
common forms are Encrinurus punctatus, E. variolaT-is^ Phacops
caudatus, P. Dcnvningitx, P. Stokesii, Bumastus Barriensis, Eomalo'
notus dclphiTWCcphalus, and Cheirurus bimucronatus. The brachio-
pods continue to be abundant ; among typical species may be
noted Atrypa reticularis, Meristclla tumida, Spiri/er elevatus, S.

plicatcllus, Rhynchonella borealis (very common), R. cuneataf JL
jnisoni, Orthis elegantula, 0. rustica, Stropkomena rhomboidalis^
and Pentamcrus galcatus. The lamellibtancha are not well repre-

sented ; but several species of Ptcrinea are abundant, with Otain*
mysia cingulata, and some species of Modiolopsis and Ctcnodonta,
The gasteropoda are most characteristically marked by 8 or

species of Euomphalus, 3 or more of Murckisonia, with species of
Pleurotomaria, Acj'oculia, and Cyclonema, The cephalopods are

confined to few genera, LitiUtcs, Actinoceras, Cyrtoceras, Orthoceras,

and Phragmoccras ; of these the orthoceratites are by far the most
abundant both in species and individuals. Orthoceras annulatum
is the most common form. The pteropods appear in the beautiful

and very abundant Conularia Sowerbyi, and the heteropoda in the

common and characteristic Bcllcropkon Wenlockensis.

3. Ludloio Group.—This series of strata consists essen-

tially of shales, with occasionally a calcareous band in

the middle. It graduates downward into the Wenlock
group, so that when the Wenlock limestone disappears

the Wenlock and Ludlow shales form one continuous

argillaceous formation. It is in this united form that

the two groups stretch to the south-west through Brecon

and Carmarthen. The Ludlow rocks are typically seen

between Ludlow and Aymestry. They appear likewise at

the detached Silurian areas from Dudley to the mouth of

the Severn. They were grouped by Murchison into three

zones.

(a.) Lower Ludlow Mod'.—This is a group of soft dark-

grey to pale greenish-brown or olive sandy shales, often with

calcareous concretions. Much of the rock, however, presents

so little fissile structure as to get the name of mudstone,

weathering out into concretions which fall to angular frag-

ments as the rock crumbles down. It becomes more sandy

and flaggy towards the top. From the softness of the shales

this zone of rock has been extensively denuded, and the

Wenlock limestone rises up boldly from under it.

An abundant suite of fossils has been yielded by these shales.

No fewer than 18 species of star-fishes, belonging to 6 genera, have

been described (Protastcr, like the brittle-stars of the British seas,

Pala:ocoma, Palastorina). A few graptolitea occur, particularly

the persistent Graplolithus priodon (common), O. colonus, and'?.

Flemingii. A few of the Wenlock corals survive in the Lower
Ludlow rock, but the conditions of deposit were evidently un-

favourable for their growth. The trilobites are less numerous than

in older beds; they include the venerable Calymene Bluvicr.bachii,

Pliacops caudatus, and its still longer-tailed variety P. longi-

caudatus \ also Acidaapis Brightii, Homalonotiis delphinocephaliis,

and Cyphaspis megalops. But other forms of crustacean life occur

in some number. As the trilobites bedn to wane numerous
phyllopods appear, the genus Ccratiocaris being represented by 10

or more species. Large eurypterids now make their entrance upon
geological history — Eurypterxcs, Ptcrygotus, and Jlemiaspis.

Though brachiopods are not scarce, hardly any seem to be peculiar

to the Lower Ludlow rock, the Lingula lata, which Murchison

suggested might be peculiar, having been obtained from what is

supposed to be representative of this group of strata in "Westmore-

land. Rhynchonella Wilsoni, Spiri/er expoi'rectits, Stropkomena

cuglypha, Atrypa reticularis^ and C.'toiictc^ viinwui at£ not iaJxo-
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qncnt. /"long tlic more frci]nejitly recurring; R]ipcic8 uf Inntclli-

braiichs tlio followiiif; mny bo nairied

—

CanUola ijUcmr-pUr, C.

striata, Orthonoia ri-gula, 0. scmiaiUcaia, mid ft number of swccios of

rUriTUja. The orthocerfttites are mnnorous, na Orthoceras Lndrnff,
0. subundidatum, also species of Phrarjinoccras and LUuUcs. 'jlio

ni'nibera of these slrAipht and curved cephalopoda roim one of llie

distinguishing features of the zone. At one locality, near Lciiit-

wardiuo in Shropshire, which lin-s been prolific in Lower Ludlow
fossils, particularly in star-fishes and eurypteiid crustaceans, a

fraemcut of the fish FUraspis was discovered in 1859. This is the
earliest trace of vertebrate life yet detected. It ia interesting lo

note that the PUras^iis docs not stand low in the scale of orgnni/a-

tion, but has affinities with our modern sturgeon.

(6.) Aymestri/ Limestone is a dark grey somewhat eartliy

concretionary limestone in beds from 1 to 5 -feet tliick.

Wlicre at its tliickest it forms a conspicuous feature, rising

above the soft and denuded Lower Ludlow shales and,

owing to the easily removable nature of some fuller's earth

on which it lies, it has here and there been dislocated by
large landslips. It is still more inconstant than the Wen
lock limestone. Though well developed at Aymestry it soon
dies away into bands uf calcareous nodides, which finally

disappear, and the lower and upper divisions of the Ludlow
group then come together. The most characteristic fossil

is the Pentamerns J(n{r/hlii; other common forms are

Ixhynchonella Witsoni, Liiiffvla Lewisii, Slrophomena
eiiglypha, BcUerophon dilatatus, Pterinea Sotea-Oi/i, with
many of the same shells, corals, and trdobites found in the

Wenlock limestone. Indeed, ns Murchison has pointed out,

e.^cept in the less number of sfjecies and the occurrence of

some of the shells more characteristic of the Upper Ludlow
rone, there is not much palreontologieal distinction between
the two limestones.'

(c.) Upper Ludlou' Hock.—In the original Silurian district

described by Murchison, the Aymestry limestone is covered
by a calcareous shelly band full of Rhynchonella navicnla,

Boraetimes 30 or 40 feet thick. This layer is succeeded by
grey sandy shale or mudstone, often weathering into con-

cretions, as in the Lower Ludlow zone, and assuming ex-

ternally the same rusty-brown or greyish olive-green hue.

Its harder beds are quarried for building stone ; but th.o

general character of the deposit, like that of the argillaceous

portions of the Upper Silurian formations as a whole in the
typical district of Siluria, is soft, incoherent, and crumb-
ling, easily decomposing once more iiito the original mud,
and presenting in this respect a contrast to the hard fissile

and often slaty shales of the Lower Silurian series. Many
of tl'.e sandstone beds are crowded with ripple-marks, rill-

marks, and annelid-trails, indicative of the shallow littoral

waters in which they were deposited. One of the upper-
most sandstones is termed the " Fucoid Bed," from the
number of its cylindrical sea-wced-liko stems. It like-

wise contains numerous inverted pyramidal bodies, which
are believed to be casts of the cavities made in the muddy
sand by the rotatory movement of crinoids rooted and half-

buried in the micaceous muij.^ At the top of the Upper
Ludlow rock near the town of Ludlow, a brown layer

occurs from a quarter of an inch to 3 or 4 inches in thick-

ness, full of fragments of fisii, PUrygotm, and shells. This
layer, termed the " Ludlow Bone-bod," is the oldest from
which any considerable number of vertebrate remains has
been obtained. In spile of its insignificant thickne.ss it has
been detected at numerous localities from Ludlow as far as

Pyrton passage, at the mouth of the Severn—a distance of

45 miles from north to south, and from Kington to Ledbury
and JIalvern—a distance of nearly 30 miles from west to

east ; so that it probably covers an area (now largely buried
inidcr Old Red Sandstone) not less than 1000 square miles
in extent, yet it appears never to exceed and usually to fall

short of a thickness of 1 foot. Fish remains, however, are
not confined to this horizon. They have been detected in

' Siluria, p. 130. ' Siluria, p. 133.

Ktr.ila above tho original bone-bod at Ludlow, together with

some minute globular bodies believed to be the sporangia of

a lycopod. These, with some other plant remains from the

same district, are the earliest traces of land vegetation yet

found. The higher parts of the Ludlow rock consist of

fine yellow sandstone and harder grits known as "the

Downtun sandstone. Originally the whole of these flaggy

upper parts of tho Ludlow group were called "Tileslones
"

by .Murchison, nnd being often red in colour were included

by him .ns the base of the Old Red Sandstone, into which

they gradually and conformably ascend. Undoubtedly
they show the gradual change of physical conditions which

took place at the close of the Silurian period in the west of

England, and brought in tlie deposits of the Old Red Sand-

stone. But as their organic contents are still unequivocally

those of the Ludlow group, they are now classed as the

uppermost zone of the Silurian system.
A considerable suite of organic leinoins lias been obtained

from tlio Upper Ludlow rock, which on the whole ere the same
as those in tlie zones nndcincatli. Vegetable remains, some of

wliicli seem to be fucoiJs, but moat of which are probably ter-

restrial and lycopodiaceoiis, abound in the Downton sand-

stone and passage-beds into the Old Ited Sandstone. Corals,

as might bo 8U|>posed from the muddy character of the de-

posit, seldom occur, though Murchison mentions that the en-

crusting form jtlvcolilcs Jibrosus may not infreiiuenlly be found
enveloping shells, Cydoiicvia corallii and Mnrtihisonia corallii

being, as their names imply, its favourite habitats. Some anne-
lides {.^crpulitcs loiigiipinus, Vornulite^ scrpularius, Tentaailitca

tenuis, and Trachydcrina coriacca) are rot uncommon. Tho Crus-

tacea are represented chiefly by small ostiacods {Bcyrichia Klcedeni,

Leperditia marginata, Enlumis tubcrosa), nnd by species of Ccrntio-

caris, Dictyocaris, Enryptcrvs, Bcmiaspis, rte-rygolvs, and Stylo-

T-uriis; the triiobites liaviiig still further waned, though Hffma-
lonotus Knightii, Encrinurtts pundalus, Ihaco])S Dowmingit^, and
i\ fe'v others still occur, and even the persistent Calymenc Blumcn*
bachii may occasionally be found. Of the brachiopods the most
abundant forms are Jlhyiuliryticlln vvcula, Chonctcs slriatella, Discina
rvgata, and Lingula cornea. The most characteristic Inmelli-

bianclis are Ort/tonota aviygdalina, Ooniophora cymba/ojmis,
J'tcrinca lincata, P. rctroflcxa ; some of the commonest gasteropods
are Murchisonia corallii, Platyschisina hcliciics, and Holojtclla

obsnhla. The ortlioccratites are specilically identical with those of

the Lower Ludlow rock, and are sometimes of large size, Vrlhnccras
bullalu7ii being specially abundant. The lish remains consist of

boHfes, teeth, sliagrcen-hke scales, jdates, and fui-spines. They
include some piagioatomous (placoid) forms {Thclodus, shagreen-
scales, Bphagodus, skin, Onchns, spines) and i^ome ostracosteans

{Ccphalaspis, Atichcnarpis, and PtcrtfspU).

lu the typical Silurian region of Shropshire and the

adjacent counties, nothing can be more decided than the

lithological evidence for the gradual disappearance of the

Silurian sea, with its crowds of graptolites, trilobites, nnd
brachiopods, and for the gradual introduction of those

geographical conditions which brought about the deposit of

.the Old Red Sandstone. The fine grey and olive-coloured

muds, with their occasionr.l zones of limestone, are suc-

ceeded by bright red clays, sandstones, cornstone-s, and con-

glomerates. Tho evidence from fos.sils is equally explicit.

Up to the top of the Ludlow rocks the abundant Silurian

fauna continues in hardly diminished numbers. But ns

soon as the red strata begin tho organic remains rapidly .die

out, until at last only the fish and the large euryptsrid crus-

taceans continue to occur.

Turning now from the interesting nnd extremely import-

ant though limited area in which the original type of the

Upper Silurian rocks is developed, we observe that whether

we pass northwards or south-westwards the soft mndstones

and thick limestoiles give way to hard slates, grits, nnd
flagstones, nmong- which it is scarcely possible sometimes
even to discriminate what represcnt.i the Weulock from
what may be tho equivalent of the Ludlow group. It is

in Dcnbighshiroand the adjacent counties that this change

becomes most marked. The Tarannon ehalo ubovo de-

scribed passes into that region of North Wales, where it forms

the base of the Upper Silurian formations. It is covers/
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by a series of grits or saodstoues which ia somo places are

at least 300O feet thick. These are covered by aod pass

laterally into hard shales, which are believed to represent

parts of the true Weolock group, perhaps even some por-

tion of the Ladlow rocks. It is evident, however, that in

spite of the wide extent over which these Silurian rocks of

North Wales are apread, and the great thickness which

they attain, they do not present an adequate stratigraphical

equivalent for the complete succession in the original

Silurian district Instead of passing up conformably into

the base of the Old Red Sandstone, as at Ludlow, they are

covered by that formation unconformably. In fact they

have been upturned, crumpled, faulted, and cleaved before

the deposition of those portions of the Old Red Sandstone

which lie upon them. These great physical changes took

place in Denbighshire when, bo far as the evidence goes,

there was entire quiescence in the Shropshire district
;
yet

the distance between the two areas was not more than

about 60 miles. These subterranean movements were
doubtless the precursors of those more widely extended
upheavals which converted the floor of the Silurian sea into

a series of isolated basins, in which the Old Red Sandstone
was laid doWn.

In Westmoreland and Cumberland a vast mass of hard
slates, grits, and flags was identified by Sedgwick as of

Upper Silurian age. These form the varied ranges of hills

in the southern part of the lake district from near Shap to

Duddon mouth. The following are the local subdivisions

with the conjectural equivalents in Siluria,*

Ilay

Ki
Flags

Fell

(Flaggy beds, with lamelli-

^and braucha abundant
Kirkby Moor-! Massivegreenishandgreysand-

5

"""
atones, with bands of fossUa, •

B^nnisdale
Slates ....

Couiston Grits

L Holopella abondant
' Calcareous beds, with Rhyncho-

iiella navicula abundant
Sandstone and shale, with stai^

fish

Dark blue flags and grits of

great thickness
Flags and greywacke {Ortha-'

eercis subundutaticm^ 0. an-
gulatum, OraptoHthus Fie-

viiTigiif G. colonuSy CeratUh
carta Murchisoni), upwards

I. of MOO feet

t Dark grey coarse flags (Car-
Conistoa Flags -j dwla interrupta, Orthoarda

i. »ubu7idulatum)j 1000 feet ...^

Coniaton Limestone (I/iwer Silurian)

"(fJTilestones.

Upper Lud-
low.

Aymestry
Limestone.

Lower Lud-
low.

UpperWen-
lock.

i

LowerWen-
I lock

J
Caradoc or

'
\ Bala.

In the northern part of the Lake district a great anticlinal

fold takes place. The Skiddaw slates arch over and are
succeeded by the base of the volcanic series above described.

But before more than a small portion of that series has
appeared the whole Silurian area is overlapped unconform-
ably by the Carboniferous Limestone series. It is necessary
to cross the broad plains of Cumberland and the south of

Dumfriesshire before Silurian rocks are again met with. In
this intervening tract a synclinal fold must lie, for along the
southern base of the uplands of the south of Scotland a
belt of Upper Silurian rocks, dipping on the whole to the
south-east, can be traced from the heart of the Cheviot Hills
to the headlands of Wigtownshire. These rocks must reach
a thickness of several thousand feet, but their top is

nowhere seen. They repose on some of the older parts of
the Uandeilo series?, with so close a coincidence of dip and
strike that no decided unconformability has yet been traced
bdtweeu them. They consist essentially of shales, with a

The arrangement and thicknesses here given are those in the
Eeodal district as mapped by Mr Aveline and Mr Hughes in the course
of tha Oeolssical Survey (SAai 98, S.E., £iplaiuUion, pp. 6-13,
1372).

10—14

considerable proportion of greywacke" bands towards the
base. At different horizons ttey contain lenticular bands
of a calcareous pebbly grit But their most cliaracterLstic

feature, and one which at once distinguishes them locally
from the adjoining Lower SUurian rocks, is the occurrence
of a nearly black, highly fissile shale, composed of layers io

most cases as thin as ordinary writing paper and usually
crowded with graptolites. These peculiar bands occur
lliroughout the whole series of rocks from bottom to top.

They are sometimes so thin that 20 or 30 seams or ribs, each
finely fissile, may be seen intercalated within the space of

an inch of the ordinary shale or greywacke. Occasionally
they form zones 80 to 100 feet thick, consisting entirely of

finely leaved graptolitic shales. As a whole these Upper
Silurian strata resemble lithologically the correspond-
ing series in Westmoreland, though here and there they
assume the character of mudstones not unlike those of

Shropshire. The abundant fossils in them are simple
graptolites {Gh-aptolithus Sedgwickii, G. Becki, G. Flemingii,

G. colonus, G. Griestonensis, Retiolites Geinitzianus, ic).
Orthoceratites come next in point of numbers {Orthocerai

annulatum, 0. tenuicincium, (tc). In some of the shales

crustacean fragments are numerous. They include large

pieces of the carapace of Dictyocaris, with remains of

Pteri/golus and Ceratiocaris. The pebbly grits contain

Pelraia and crinoid stems. In the south of Kirkcudbright
certain limestones and conglomerates intercalated among
these shales have yielded a more varied fauna, having on
the whole a decidedly Wenlock character. It includes

Fai'osiies, Catenipora, Beyrichia tuberculaia, Phacopt
caudaCtiS, Meristella, Leptaena sericea, Atrypa reticularit,

Slrophomeiia imbrex, Murchiionia, Orthocerds tenuiciitcium.

It is impossible in the south ot Scotland to separate the

Upper Silurian rocks into Wenlock and Ludlow groups.

On the whole these rocks seem to be representative mainly
of the older half ot the Upper Silurian formations. They
are covered unconformably by Lower Old Red Sandstone

and later formations. In the counties of Edinburgh and
Lanark, however, the base of the Lower Old Red Sandstone

is found to graduate downward into a thick series of brown,

olive, and grey shales, sandstones, and grits, containing

undoubted Ludlow fossils. It is deserving of remark also

that the peculiar lithological type so characteristic of the

strata in the original Silurian area reappears in the centre

of Scotland, many of the concretionary brown shales and
olive-coloured mudstones being nndistinguishable from
those in the typical sections at Ludlow. Some of these

beds are crowded with fossils. Among the most character-

istic are Leptoena transveraalis, Oiihonota amygcUdina,

Platyschisma helicites, Beyrichia Kloedaii, Orthocerai

Maclareni, with many crustaceans of the genera Ceratiocaris,

Eurypterus, Pierygotus, Slimonia, and Stylonurus. In the

Pentland Hills these strata are estimated to attain a thick-

ness of 3500 to 4000 feet, but their bass is nowhere

reached ; in Lanarkshire they are at least as thick. Their

lower portions may represent some of the higher parts of

the Wenlock group,

Ireland furnishes some interesting evidence regarding the

geographical changes in the west of Europe between the

close of the Lower Silurian and the beginning of the Upper
Silurian period. It has already been pointed out that the

metamorphosed Lower Silurian rocks of the Scottish High-

land!) are prolonged into the north of Ireland, whence they

range south-westwards to Galway Bay. > In the picturesque

tract between Locb Mask and the mouth of Killary harbour

these metamorphosed rocks are unconformably overlaid by

masses of sandstones, conglomerates, and shales more than

7000 feet thick, and containing Llandovery and Wenlock

fossils with a mist ire of Caradoc forms. In the m^dst
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of the greatly metamorphosed Lower Silurian platform, por-

tions are to be found still little altered and full of fossils.

The overlying Upper Silurian strata have not been meta-

morphosed, but contain pebbles of the altered rocks on the

upturned edges of which they lie. It is evident therefore,

as Mr Hull has remarked, that the metamorphism must
have occurred between the close of the Lower and the com-

mencement of the Upper Silurian period.' In connexion

with this question it should be remarked that abundant
volcanic activity accompanied the deposit of these Upper
Silurian rocks in the west of Ireland, successive sheets of

lava (eurite) and beds of tuff forming conspicuous bands

among the stratified rocks, and reaching a collective thick-

ness of 800 feet and upwards. Between Brandon Head
and Dingle Bay a thick mass of strata on the coast, must,

from the comparatively few fossils obtained from it, be
held to represent Upper SUurian formations.

CoNTiNENTAi EuEOPE.—The broad hollow which, run-

ning from the mouth of the English Channel across the

plains of northern Germany into the heart of Kussia,

divides the high grounds of the north and north-west of

Europe from those of the centre and south, separates the

European SUurian area into two distinct tracts. In the

northern of these we find the Lower and Upper Silurian

formations attaining an enormous development in Britain,

but rapidly diminishing in thickness towards the north-east,

until in the south of Scandinavia and the Gulf of Finland

they reach only about ^Vth of that deptL In these tracts,

too, they have on the whole escaped so well from the dis-

locations, crumplings, and metamorphisms so conspicuous

to the south-west, that to this day they remain over wide
areas nearly as horizontal and soft as at first. In the

southern tract Silurian rocks appear only here and there

from amidst later formations, and almost everywhere pre-

sent proofs of intense subterranean movement.

In the south of Scandinavia (Christiania, Mjosen See, Malmo,
Gothland) the Lower and Upper Silurian rocks attain a united
thickne33 of not more than about 1200 feet, yet are said to contain
representatives of all the leading subdivisions of the British series.

The following table exhibits the Silurian succession in the south of
Norway and Sweden, with the supposed English equivalents:

—

Sandy beds, with Pterinea retrojicxa^ Jihi/n-'\

ckonclla nucida, Orthonota rctusa^ Bey- \ =. Upper Ludlow.
richia tuberculaia. S. Gothland j

Upper Malmo limestone '

Upper Graptolito marls, with GraptoUthus
priodon [LiideTise) abundant

Lower Malmo or upper Orthoceratite limestone,
with large OrthoarcUa having central
siphuncles

Encrinital schists with orthoceratitea and Oom-'
phoceras pyri/orme

Coral limestone {Omphyma iurbindixtm and
other Wenlock corals)

Pentamerus limestone, Peniamerua ohloiigus,'

P. gahalu3, Stricklaiidinia lens, Lepiwna
transversa2is, E-ncrimirus piinctaius, kc

Lower argillaceous schists

Calcareous sandstones {containing a mixture of
Llandovery forms, as Mervitella angustifroTis,

and many large smooth Pcntameri)
Calcareous and argillaceous flagstones, OrthU

calligramma, 0. tcsttcdinaria, O. pedal, Lep-
tcena seritxa, Canidaria qnadrimlcata, Asa-
pktcs expanau3, TrinucleMS conccntriciis, kc.

Orthoceratite limestone and lower Encrinital
schists

Upper Graptolite schists, with Diplograptus
priatis, D. folium, D. tcretiuaeulxts, and forms
oi Asaphus, Ogygia, Trinucleus, kc

Lower Orthoceratite limestone, with Orthocci-as

duplax, 0. annuliUum, Lituitea cormt-arietis,

Orthis calligramma, 0. elegantula, BelUro-
ph<m bilohaUm, &c.

^Physical Geology of Jrclaiid, p. 22 ; Rinahan's Oeology of Ireland,
chap. iii. ; Geological Survey of Ireland, Explanation of Sheets (76,
7V, 83, and 84).

= Lower Ludlow.

3
'Wenlock.

= Llandove-y.

= Car«doa

= Llandeilo.

Lower Giaptohte schists (with numerous grap-
( ^ i,

^.|,i„ j], r,ait
tolites) j

" ^ ° p»n.

Alum schists, 150 feet ( = Regionea A and B of"^

Angelin), containing the fossils enumerated ! _ Combrian.
on p. 331 f

"

Quartzite (Fucoids) J

Though the general resemblance of the succession of

fossils in Scandinavia and in Britain is singularly close,

there are, as might have been anticipated, differences in the

range of species, some forms having appeared earlier or

having survived later in the one region than in the other.

Thus the Pentamerus ohlongus ascends in Scandinavia into

rocks full of Wenlock corals, but does not occur in the

Wenlock group of Britain. On the other hand, among
Scandinavian strata containing such characteristically Lower
Silurian genera of trilobites as Asaphus, Trinucleus,- and
Ogygia, there occur organisms which in Britain are typically

Upper Silurian, such as Orihoceras dimidialum and 0. axs-

tans, two fossils of the Ludlow rocks. This is a point of

considerable importance in its bearing upon the value of

palieontological evidence in correlating the formations of

different countries. It shows that the order of succession

found to hold good in one region cannot be rigidly applied

to others, and that in such cases it is not from individual

species so much as from the general facies of the fossils that

we must draw geological parallels. The first appearance

and duration of a species have doubtless greatly varied in

different regions.

In Russia Silurian rocks must occupy the whole vast breadth of

territory between the Baltic and the nanks of the Ural Mountains,
beyond which they spread eastwards into Asia. Throughout most
of this extensive area they lie in horizontal undisturbed beds,

covered over and concealed from view by later formations. Along
the flanks of the Urals they have been upheaved, and placed on
end or at a high angle against the central portions of that chain,

and have been partially metamorphosed into chlorite-schist, mica-
echist, quartz-rock, and other crj-staUine masses. But along th»
southern margin of the Gulf of Finland they appear at the surface

as soft clays, sands, and unaltered strata, which, bo far as their

lithological characters go, might be supposed to be of late Tertiary

date, flo little have they been changed during the enormous lapse

of ages since Lower Palffiozoic time. The great plains between the
Ural chain on the east and the rising grounds of Gennany on the
south-west have thus from a remote geological antiquity been
exempted from the terrestrial corrugations which have affected so

much of the rest of Europe. They have been alternately, but

fently, depressed as a sea-floor, and elevated into steppes or plains,

'he following subdivisions have been established by F. Schmidt
among the Silurian rocks of north-west Russia;—

'

I. Upper Silurian—
Sandy variable limestone, with marly layers '^

passing into sandstone (Beyrichia tuber- I

culata, Grammysia cingulata, Chonct£3 J- — Tilostonea.

striatella, and numerous fish remains, I

Onehus, kc.) J
Upper Oesel group, yellow marly and some-"\

times dolomitic strata (Phynchfmella Wil-
|

soni, Chrmetea striaiella, Platyschisma heli- \ — Ludlow.
cites, Eurypterus remipcs, and fish re* I

mains, &c.) J
Lower Oesel group, dolomite, with marl and'

limestone below {Propora tubulaia, Baly-
tUes distant, Beyrichia KUdeni, Encri-
nuruspuTuUatus, Proetua condnnus, Meria- •-Wenlodt.
tella tumida, Spirifcr crispua, Lepieena
transversalia, Euomphalus funaiua, Ortho-

ceras annulatum, &c.)

IT. Middle Silurian—
Pentamerus band, with P. ehatanua {6b-'

lcmg\ia). Alveolites LabecTici, Bellerophon
dilatattia, Bronteua aignatus (latieauda) ...

Compact limestone and dolomite with siliceous

nodules {Beliolilea interstincl-us, Ptilodiciya

scalpellum, ^Strophomffna pceten, Orthia hy-
brida, Pentamerus linguifer^ Lcperdilia
mar^Tuita)

Pentamerus oand, limestone, and dolomite,
vith Pcnlamerua borealis, kc

' Unterauehungcn ilher die Silvriache Formation «m Sailand, Nord^
LAtland, aiul Oesel, Dorpat, 1858.

-LlandoTwy.
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=• Llaudeilo.

= Arenig.

III. Lower Silurian—
(c) Borkholm limestones and radrls {Eahjsitcs"

lahyrinthica, Heliolites mcgastoma, Syrin-

gophyllum organum^ Lichas margaritifer^

PUurorkynchus diplcrus, Orthoceras cala-

miloiim, &c. )

{b) Lyckholm, yellow or grey compact lime- Y =Cantdoc
otono and marls {Orthis fiaheUuluin, 0.

Actonice, 0. irisularis, &c.)

(o) Wesenbarg limestone and marl {Orthis

tcstttdinaria, Encrinurits muUiscgmcn-
taltis, Lichas Eichwaldi, &c.) >

(c) Limestono usually somewhat bituminous,

with partings of reddish yellow and brown
very bituminous marl (Bcyrichia com-
pliaUa, Asaphics acuminatus, Orthis calli-

granima, Leptceiia sericca, &c.)

{b) Orthoceratite limestone and marl bands,

15 to 40 feet thick {Monticulipora petro-

politioia^ Echi7wsphccrite3 auraniium,
Asaphics expajisus, Orthis calligramma,
Orth'iKeras vaginatum, &c.)

(a) Limestone, full of glauconito grains,

especially towards the bottom [Orthis

calligramma, 0. cxtcnsa, abundant frag-

ments oi nimnus Q.nA. Asaphus, &c.)

(<i) Glauconite sand (6 feet), with numerous'
Foi-aminifera in the glauconite grains

{PaTidcrella, Cyinhulia^ Tiedemannia, &ic.)

and the ** Conodonts " of Pander
(c) Alum-slate (10 feot), highly carbonaceous,

with pyrite-nodules and abundant grapto-

lites {Dictyonema Hisingcri^ ObohiSf &c.

)

(J) Ungulite sandstone (120 feet), yellow to

white, with (in. the upper part) abundant
shells of Obolus Apotlinis (" UnguUtes "

of Pander)
(a) Blue clay, withsandstone bands, sparingly

fossiliferous ; bored at Revel to a depth of

800 feet without its bottom being reached.

In the centre and south of Europe by far the most important
Silurian area is the basin of Bohemia, so admirably worked out by
M. Barrande in his great work already cited (p. 323), wherein the
formations are grouped as in the subjoined table:

—

ifitage H Shales with coaly layers and beas of
quartzite {Phacops fccundus, Tontacu-
Utcs elegans)^ with species of Leptama,
Orthoceras, Lituites, OoniatitiSf &c. .., 850 ft,

„ G Argillaceous limestones with chert,

shales, and calcareous nodules 1000 „
Numerous trilobites of the genera Dal-
manites, Bronteus, Pha<x>ps, Proetits

Harpes, and Calymcne ; A trypa rciici
.

larisy PeniameriLS linguifer.

), F Pale and dark limestone with chert.

Harpes^ Lichas, Phacops, Atrypa reticu-

laris, Pentamerus gaUatics^- Favositcs
Gothlandica, F, fibrosa, Tentaculites.

,, E Shales with, calcareous nodules, and
shales resting on sheets of igneous rock
(300 ft.) „ , 460-900 „
A very rich. Upper Silurian fauna,
abundant cephalopods, trilobites, &c.

;

Halysites caienularius, graptolites many
species.

,, D Yellow, grey, and black shales, with
quartzite and conglomerate at base .. 3000 ,,

Abundant trilobites of genera Trinu-
clmis, Ogygia, Asaphics, IUceuuSj
ReirwpUuridcs, &c.

„ Shales or "schists," sometimes with
porphyries and conglomerates ...900-1200 ,,

Paradoxidcs, Ellipsoccphalus, Agnostua,
and other genera of trilobites referred
to above {ante, p. 330).

,, B
I
Schists wholly unfossiliferous resting

,, A ! on hottom gneiss.

The lower two itages (A, B) correspond probably to some of the
older parts of the British Cambrian aeries, and perhaps in port to
still older rocks, -^s^ O, UT ttlfemmofcllarZoue, is the eqmvalenr
or tne Upper Cambrian rocks of Wales, possibly also partly of the
Arenig series. Stage D, subdivided into five groups [dl, d2,d^, d4,ana (15), appears to be, on the whole, representative of the Lowerenmnan formations of the British area, though it is impossible to
maice tlie mmor subdivisions in the two countries agree. Tho
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II. Trenton.

Foaoation.

A. Lower Silurian.

(S) Cincinnati (Hudson RiTer) group {Syringopora,

Halysitta, Diplograptus pristis, ' Pterinea

(Umissaf Ltptcsjui sericea).

(2) TJtioa group—Utica shale.

-,
. r OraptolUkiis ampUxi-

(1) Trenton
gi-oup

limestone.

Black River

limestone.

Birdsej'e

limestone.

L.Canadian
Formation.

eau'.iSy Trinucleus
conceiUricus, Orthis

tcstudinana, MuT'
chisonia, Conularia,
OrthoccraSi Cyrto-

ceras, &c.
'

(3) Chazy group—Chazy limestone (i^oc/wrtfrt viagita,

M. Zogani, OHhoceras^ Iltcemis, Asaphus).

(2) Quebec group (upwards of 100 species of trilo-

bites of genera Agiiostiis, Ampyr^ Avipkion,
Coiwcorypke, DikdocephahiSf lll<znu3^ Asa-
phu3, &c. , more than 50 speciea of graptolites).

(1.) Calciferous group (graptolites, LingulcUa acu-

minata, Lept(STia, Conocardium, Ophileta com-
pacta, OrtJtocera^ primiganium, 14 species of

trilobites of the genera Amphion, Bathyvrua.
Asaphrta, Conocoryphe).

Potsdam formation, representing Cambrian (sea

ante, p. 331).

The most recent researches of Mr Selwyn and his colleagues of

tlie ecological Survey of Canada have shown that in the so-called

Quebec group have been included a number of formations of veiy
difler^nt stratigraphical positions. He recoenizes in it three distinct

groups :—(1) at the base a group of crystalline schists ; (2) a group
of sandstones and slates with abundant volcanic rocks, probably
Cambrian ; and (3) Lower Silurian slates, shales, limestones, quartz-

itee, sandstones, and conglomerates. He objects to the introduction

of new names to denote systems of rocks, and thinks that Laurentian,

H^ironian, Cambrian, and Silmian meet all present requirements.

Detonian and Old Red Sandstone.

In Wales and the adjoining counties of England, wliere

BO full a development of the Silurian system was originally

discovered and worked out by Murchison, the abundant
marine fauna comes to an abrupt close when the red rocks

set in at th«i top of the Ludlow group. From that horizon

upwards in the geological series we have to pass through

Bome 10,000 feet" or more of barren red sandstones and
maris, until wa again encounter a copious marine fauna in

the Carboniferous Limestone. It is evident that between
the disappearance of the Silurian and the arrival of the

Carboniferous fauna very great geographical changes must
have occurred over the area of Wales and the west of

England. The sea must have been excluded from the area,

or at least must have been rendered unfit for the existence

a&d development of marine life over the area in question.

From the striking contrast between the general facies of

life in the Silurian and that in the Carboniferous system
it is manifest that the interval between them must have
been of long duration.

The geological records cf this vast interval are still only
very partially unravelled and interpreted. At present the
general belief among geologists is that, while in the west
and north-west of Europe the Silurian sea-bed was uprabed
into land in such a way as to enclose large inland basins,

in the centre and south-west the geographical changes did

not suffice to exclude the sea, which continued to cover

more or less completely that region. In the isolated basins

of the north-west a peculiar type of deposits termed the

Old Ked Sandstone is believed to have accumulated, while
in the shallow seas to the south and east a series of marine
sediments and limestonee was formed to which the name
of Devonian has been given. It is thus supposed that the

Old Ked Sandstone and the Devonian represent different

geographical areas, with different phases of sedimentation

and of life, during the long lapse of time between the
Silarian and Carboniferous periods.

That the Old Ked Sandstone does really represent this

prolonged interval can be demonstrated by innumerable
sections in Britain, where its lowest strata are found gradu-

ating downward into the top of the Ludlow group and its

highest beds are seen to pass up into t!ia base of the

Carboniferous system. But the evidence is not everywhere

so clear in regard to the true position of the Devonian

rocks. That these rocks lie between Silurian and Carboni-

ferous formations is indeed sufBciently clear. But it is a

curious fact that where the Lower Devonian beds are best

developed the Upper Silurian formations are scarcely to be

recognized, or if they occur, they can hardly be separiited

from the so-called Devonian rocks. It is therefore quite

possible that the lower portions of what has been termed

the Devonian series may in certain regions to some extent

represent what are elsewhere recognized as undoubted Lud-

low or even perhaps WeiUock rocks. We cannot suppose

that the rich Silurian fauna died out abruptly at the close

of the Ludlow epoch. We should be prepared for the dis-

covery of younger Silurian rocks than the latest of those in

Britain, such as IL Barrande has shown to exist in his

Etage H. The rocks termed Lower Devonian may partly

represent some of these later phases of Silurian life, if they

do not also mark peculiar geographical conditions of a still

older period in Upper Silurian time. On the other hand,

the upper parts of the Devonian system might in several

respects be claimed as fairly belonging to the Carboniferous

system above.

The late Mr Jukea proposed a solution of the Devonian

problem, the effect of which would be to turn the whole of

the Devonian rocks into Lower Carboniferous, and to place

them above the Old Red Sandstone, which would thus

become the sole representative in Europe of the interv'al

between Silurian and Carboniferous time.' In the following

descriptions an account will first be given of the Devonian

type and then of the Old Red Sandstone.

A. Devonian,

This name was first applied by Sedgwick and Murchison

to the rocks of North and South Devon and Cornwall,

whence a suite of fossils was obtained which Lonsdale pro-

nounced to be intermediate in character between Silurian

and Carboniferous. ' The relations of these strata to Silurian

rocks cannot be determined from any section. They pass

upward into Carboniferous strata. They have bees ?waagod
into three divisions, as in the subjoined table.

Pilton and Pickwell-Dowu Group.—Grey slate with

courses of impure limestone (Pilton) passing down
into yellow, brown^ and red sandstones (Baggy Point,

Marwood), and a series of hard grey and red sand-

stones and micaceous flagstones at the base (Pickwell-

Down, Dulverton, Morte Bay),

llfracombe Group.—Grey unfossiliferous slates (Morte

Hoe, Woolacombe, and Lee Bay) passing down into

calcareous fossiliferous slates and limestones (llfra-

combe. Combe Martin, Torquay, Plymouth) resting

on hard green, grey, and red grits, sandstones, and
conglomerates (Hangman Hill),

nton Group.—Soft slates with thin limestone and
, 'andstone bands (Lynton) resting on lowest schists

1 and red and grey niicsceous sandstones (Lynton, Lyn-

l. mouth. Foreland, &c.).

The total fauna of the British Devonian rocks numbers

about 400 species. The middle grouo is the chief reposi-

tory of fossils.

Loioer.—Among the lower gritty slates and limestone

bands of North Devon there are found, according to llie

detailed census compiled by Mr Etheridge, 18 species of

fossils, comprising Favosiles cervicomis, Fenestella antiqua,

Orihis arenata, Spirifer canali/erus, S. lonricoslus, Ac. Of
these organisms 7 species are also found among the Devonian

rocks of the Rhine, Belgium, or Franco. Mr Etheridge re-

^ See his papers in Journ. Roy. Ofot. Soc. Jretand CI 866), i. pt. 1,

now 8cr., and Qu-art. Journ. Gcol, Soc., ixii. (1866), and his pamphlet
on Additional Kotei on Rock* of North Devon, &c., 1S67>

Upper...,

Sliddle..

Lower.

.

r Lynto
' 'An r
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marks that it is singular that the British Lower Devonian

rocks should only have yielded 1 gasteropod (Pleuroiomaria

aspera), 4 lamellibranchs, 1 cephalopod {Orthoceraa gracile),

and 1 uucleobranch (Bellerophon bisulcaliis). They have

famished only 10 brachiopods. Traces of fish remains have

been obtained among them in the form of bones and copro-

litic debris. So far as observation has gone not a single

Silurian species has been certainly detected in the Devonian

rocks of Britain, with, according to Mr Etheridge, the sole

exception of t\e long-lived and universally diffused Atrypa

reticularis, which occurs in the Ilfracombe group. There

can bo no doubt, however, from the meagre list of fossils

from the Lower Devonian rocks of Devon and Cornwall,

that either the conditions for the existence or those for the

fnssilization of the early Devonian fauna must have been

singularly unfavourable in the south-west of England. It

would be exceedingly rash to argue as to the extinction of

the Silurian fauna from the unsatisfactory evidence of these

rocks.

Middle.—As above remarked, this is the great storehouse

of Devonian fossils in the south-west of England. In this

fauna, as tabulated by Mr Etheridge, there are S amorpho-

zoans, including 5 species of Stromatnpora ; 23 genera

and 50 species of coelenterates, among which the corals

Acervularia, Alveolites, Cyalhophyllum, Favosiles, Pleuro-

diclyuni, and Petraia are conspicuous ; 4 genera and 8

species of crinoids (^Hexacrinus, Cyathocrinuf, &c.); 1

annelide (Tenlaculites annulaitis) ; 5 genera and 13 species

of crustaceans, which are all trilobites (Phacops granulattts,

P. laiifrons, F. p-iinctatus, Bronteus flabellifer, C/ieirurus

arliculatws, Harpes macrocephalus, &c.); and 12 species of

polyzoans. The brachiopods are abundant ; 68 species

have boon yielded by the rocks of South Devon, including

Athyris concentrica, A. lachryma, Atrypa reticularis, A.

desquamata, Camarophoria rhomboidea, Cyrtina Lemarlii,

Orthis striatida, Rhynchonella acuminata, R. pngnvs,

Pentamems brevirostris, Spirifer disjundus, Stringocephalus

JSurtini, Wncites gri/phus, ifec. The lamellibranchs are

poorly represented, 11 genera only occurring, and many
of them represented by only 1 species. The gasteropods

are likewise present in but small numbers and variety

;

12 genera and 36 species have been euumerated. Of these

species, .4 (Aa-oculia vetusta, Euomphalus Icevis, Macro-
cheilui imbricntus, and Murchisonia spinosa) survived into

the Carboniferous period. The cephalopods are repre-

sented by 5 genera, the most abundant specifically being

Cyrtoceras and Orthoceras ; Goniatites, Clymenia, and
Nautilus also occur. Ot the total list of fossils a large

proportion is found in the Middle Devonian rocks of the

continent of Europe. Very few species agree with those

of the Silurian or with those of the Carboniferous system..

Upper.—Fmm the calcareous portions of the Pether-

win and Pilton beds of Cornwall and Devon a considerable

number of fossils has been obtained. Among tho 'more
characteristic of these we find 11 species of the coiled

cephalopod Clymenia (C. undulata, C. Iwvigata, C. striata),

the trilobites PUacops grawulattis and P. latifrons, the

small ostracod Cypridina serrato-stnata, the brachiopods

Spirifer diyunctus or Verneullii, Siroplwmena rhomboidalis,

Chonetes llardrensis, Producius subaciUeaius, and the

lamellibranch Cncula:a Ilardingii. The Marwood and
Baggy Point beds have also yielded traces of land plants,

such as Knorria dichotonia and Adiantites Ilibernicus, the
latter fern being common in some parts of the Upper Old
Red Sandstone of Ireland.

The higher red and yellow sandy portions of the Upper
Devonian rocks shade up insensibly at Barnstaple in North
Devon into strata which by their fossils are placed at the
base of the Carboniferous Limestone series. But in no other
series save the south-western district of Britain can such n

passage be observed. In aU other places the Carboniferous
system, where its true base can be seen, passes down into

the red sandy and marly strata ot the Upper Old P^
Sandstone without marine fossils.

Co.vTiNENTAL EUROPE.—Devonian rocks occupy a largo

area m the centre of Europe, extending from the Ardennes
through the snnth of Belgium across Khenish Prussia to

Darmstadt. They are best known from the picturesqno

gorges which have been cut through them by the Ehine
below Bingen and by the Moselle below Treves. They havo
been arranged into the following groups in the Eifel region,

where their true geological position was first indicated by
Sedgwick and Murchison.

III. Up2>cr Devonian—
(c) Cypridina shnles (Cypridina serrato-striala),

(b) Goniatite shales (Oomat%tes retrorsus, 0, Jtrimordiali*,

Orthoceras mtbfiezuoavm, Cardiola retroatriaia, &c).
(rt) Nodulnr crumbling limestone (Krftmenzolkalk), dolomitlc

nmvl, and sbaly limestone {Sjpirifer diyundus or Vemeuilli^
AtTijpa rUicularis, Ehynchoixella cuboideSf Produciua «•*
aculeatus, &c-).

11. Middle Devonian—
(6) Stringocephalus group, oonaisting of the great Eifel Hrao-

stone with underlying crinoidal beds {Stringocephalus Bur-
tini, Spirifer iindfUus, Productvs tubaculeatus, Pcntamwitt
galcatus, Atrypa reticularis, CcUceola eandalina, and maay
corals and crinoids).

(a) Calceola group,^marly limestones full of Calceola sandalina^^

Spirifer e^mceniricus, Camarophoria microrhynclut, Afl.^

resting upon impure shaly ferniginous limestone and gi«y-

wacke, marked by an abundance of Spirifer cultrijv^atm,

Jihynchcmclla Orbignyana Atrypa reticularis, Phacopa latt-

frons, tic.

I. Lower Devonian—
(c) Upper greywacke and shale (Vichter-Scbiohten), with a
mixtiue of Lower and Middle Devonian foesik

•

(6) Ahr group,—greywacko-shales with Chonetes adrcinulata, C.

dilatata, Mhynehnnella Livonica, Spirifer paradoxus, S.

S2^eciosu3, many species of Plorinea, Pleuroiomaria, and
Murckisonia.

(a) Coblentz group, greywacke and clay-slate (Leptcena laticosla,

Chonetes sarcinulatn, Ithyju:1umclla Livonica, Fleurodictyuitc
problcmaticum, &c.).

This threefold subdivision, with a central mass of caTcareoua

strata, is ti-aceable westwards through Belgium (where the C'alcaKQ

de Givet represents the Stringocephalus limestone of the Eifel) audi

eastwards into the Harz. The rocks reappear with local putr*-

graphical Biodifications, but with a remarkable persistence of general
pulreontological characters, in Eastern Thuringia, Franconia, Sax-
ony, Silesia, the north of Moravia, and East Oalicia. Devonian
rocks have been detected among ths crumpled rocks of the Styriaa
Alps by means of the evidence of abundant corals, clymeni^
gasteropods, lamellibranchs, and other organic remains. Perhaps
in other tracts of the Alps, as well as in the Carpathian range,
similar shales, limestones, and dolomites, though as yet unfossilv.

fcrous, but containing ores of silver, lead, mercury, zinc, cobalt,

and other metals, may be referable to the Devonian system.

In the centre of Europe, therefore, the Devonian rocks consist oT
a vast thickness of dark -grey sandy and shaly rocks, with occaaionnl

seams of limestone, and in particular with one thick central-caT-

careous zone. These rocks arc characterized in the lower zonea

by numerous broad-winged sjiirifers and by peculiar trilobit^

{Phacops, Homalonotus, kc), which, though generically like those

of the Silurian system, are specifically distinct The central

calcareous zone abounds in corals and crinoids as well as in numer-
ous brachiopods. In the highest bands a profusion of coileii

cephalopods (Clymenia) occurs in some of the limestones, while tire

shales are crowded with a small but characteristic ostracod crusta-

cean (Cypridina). Here and there traces of fishes have bee«

found, more especially in the Eifel, but seldom in such a state of

preserration as to warrant their being assigned to any definite place

in the zoological scale. More recently, however, E. Beyrich has

described from Gerolstein iu tho Eifel an undoubted species ef

Pterichihys, which, as it cannot be certainly identified with atqr

known form, he names P. Ehcnaints. A Coccostcus has been

described by F. A. Eoemcr from the Harz, and more recently one
has been cited from Bicken near Herborn by V, Koenen ; but, as

Bej-rich points out, there may be some doubt as to whether tho

hitter is not a /"fcj-tcAf/tyj.' A Ctenacanthus, seemingly nndistin-

guishablo from the C. Bohemicus of Barrande's Stage G, has also

been obtained from the Lower Devonian " Kercitenschicliten" of

' Zeitschrifl der Dextisch. Ocol. GeselL, x\ix. 751.
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Thnringia.' The cliarncteristic IToJoptycltins iiohiHssimu3 has re-

cently been detactod in the Psaniniite du Conilroz, w.liicli in Bf Igiuin
forms a characteristic sandy portion of tlKj Upper Devonian locks.

These are interesting facts, as helping to liuK tlie Devonian and
Old Red Sandstone types togetlier. But they are as yet too few
nud unsupported to warrant any large deduction as to tlie correla-

tiuiis between these types.

It is in the north-east of Europe that the Devonian and Old Red
Sandstone appear to be united into one system, where the linie-

stoueB and marine organisms of the one are interstratiiied with the
fisU-boaring sandstones and shales of the other. In Russia, as was
shown in the great work Russia arui the Urat Mountains by Mur-
ohison, Do Verneuil, and Keyserling, rocks intermediate between
the Upper Silurian and Carboniferous Limestone formations cover
RU extent of surface larger than the British Islands. This wide
development arises not from the thickness but fioni tlic undisturbed
horizontal character of the strata. Like the Silurian formations
above described, they remain to this day nearly as flat and un-
altered as they were originally laid down. Judged by mere vertical

depth, they present but a meagre representative of the massive
Devonian greywacke and limestone of Germany, or of the Old Red
SandBtobe of Britain. Yet vast though the area is over which
they form the surface rock, it is probably only a small portion of
their total extent ; for they are found turned' up from under the
newer formations along the flank of the Ural chain. It would thus
boem that they spread continuously across the whole breadth of
Russia in Europe. Though almost everywhere undisturbed, they
affordevidonceof some terrestrial oscillation between the timeof their
formation and that of the Silurian rocks on which they rest, for the>r

are found gradually to overlap Upper and Lower Silurian formations.
The chief interest of tho Russian rocks of this age lies in the

fact, first signalized by Murchison and his associates, that they
unite within themselves the characters of the Devonian and the
Old Red Sandstone types. In some districts they consist largely
of limestones, in others of red sandstones and marls. In tlie

former they present mollusks and other marine organisms of known
Devonian species; in the latter they atford remains of fishes, some
of which are specifically identical with those of the Old Red Sand-
stone of Scotland. The distribution of these two pala^ontological

types in Russia is traced by Murchison to the lithological characters
of tho rocks, and consequent original diversities of physical condi-
tions, rather than to differences of age. Indeed cases occur where
in the same band of rock Devonian shells and Old Red Sandstone
fishes lie commingled. In the belt of the formation which extends
southwards from Archangel and the While Sea, the strata consist
of sands and marls, and contain only fish remains. Traced through
the Baltic provinces, they are found to pass into red and green
marls, clays, thin limestones, and sandstones, with beds of gypsum*
la some of the calcareous bands such fossils occur as Orthis strialida,

Spiriferina prisox, Leptce^ia productoidcs, Spiri/cr cakaratus, Spir-
orbis omphahidcs, and Orlhoccras suhfnsiforme. In the higher beds
Eoloptychius and other well-known fishes of the Old Red Sandstone
occur. FoKjwed still further to the south, as far as the watershed
between Orel and Woronesch, tho Devonian rocks lose their red
colour and sandy character, and become thin-bedded yellow lime-
stones, and dolomites with soft green and blue marla. Traces of
salt deposits are indicated by occasional saline springs. It is

evident that the geographical conditions of the Russian area during
the Devonian penod must have closely resembled those of the Rhine
basin and central England during the Triassic period.

The Russian Devonian rocks have been classified as follows :

—

!Red and white sandstone and green marls,—numerous
fish remains, particularly ffoloptychiits nol/ilissimus,
Ohjptostcu3 favosuSf Diphpt'^rus macroccphalns.

Limestones, clays, marls, dolomite, and gypsum,

—

numerous characteristic Devonian shells and crinoids,
also Holoptifchiits nobilissimics.

In some districts red and green limestones with rod
marls and Middle Devonian fossils; in others (North

Lower -I

Livonia) sandstones and clays, with numerous fish
*'

' lemains o{ the gQiieTA OsUolcpis, Diptcrits^ DjploptcntSy
AsteroUpis, and others found oho in tho Caithness
flags of Scotland.

There Is an uncjuestionablo passage of the uppermost Devonian
rocks of Russia mto the base of the Carboniferous system. The
Devonian rocks of North America arc noticed at the end of the next
section.

B. Old Red Sandstone.

IJDder this name is comprised a vast and still imperfectly

described series of red sandstones, shales, and conglomerates,

intermediate in age between tlio Ludlow rocks of tlie Upper
Silurian formations and the base of the Carboniferous system

' Op. cit., 42-3.

in Britain. These rocks were termed " Old " to distinguish

them from a somewhat similar series overlying tho Coal-

measures, to which the name New Ued Sandstone was
applied. When the term Devonian was adopted, it speedily

supplanted that of Old Red Sandstone, innamucli as it was
founded on a type of marine strata of wide geograpliical

extent, whereas tho latter term described what appeared to

be merely a British and local development. I'or the reasons

already given, however, it is desirable to retain the title Old
Red Sandstone as descriptive of a remarkable suite of forma-

tions to which there is nothing analogous in typical Devonian
rocks. It is in Great Britain that the Old Red Sandstone

of Europe is almost entirely developed. This interesting

series of deposits must from the first have been depositcil

in separate areas or basins, the sites of some of which
can still bo traced. Their diversities of sediment and
discrepance of organic contents point to the want of any
direct communication between them. It was maintained

many years ago by Mr Godwin -\usten, and has betii more
recently enforced by Professor Ramsay, that these basins

were lakes or inland seas. The character of the strata, tho

absence of unequivocally marine fossils, tho presence of land-

plauts and of numerous ganoid fishes which have their

modern representatives in rivers and lakes, suggest and
support this opinion, which has been generally adopted by
geologists. The red arenaceous and marly beda which, with

their fish remains and land-plants, occupy a depth of many
tliousand feet between the top of the Upper Silurian and
tho base of tho Lower Carboniferous formations, are re-

garded as the deposits of a series of lakej or inland sea.s

formed by the upi'ise of portions of the Silurian sea-floor.

The length of time during which these lacustrine basins

must have existed is shown, not only by the thickness of the

deposits formed in them, but by the complete change which

took place in the marine fauna between the close of the

Silurian and the commencement of the Carboniferous period.

The prolific fauna of the Weulock and Ludlow rocks was
extirpated over the British area by the physical changes

which produced the lake-basins of the Old Red Sandstone.

When a marine population— crinoids, corals, and shells

—

once more overspreads the area it is found to be completely

different. So thorough a change must have demanded a

long interval of time.

Murchison, who strongly advocated the opinion that tho

Old Red Sandstone and Devonian rocks represented difler-

ent geographical conditions of the same period, and who had
with satisfaction seen the adoption of the Devonian classi-

fication by Continental geologists, endeavoured to trace iu

the Old Red Sandstone of Britain a threefold division like

that which had been accepted for the Devonian system.

He accordingly arranged the formations as in the subjoined

table.

Yellow and red sandstones and conglomerates {Ptcr-

ichthys major, Iloloptyckiiis nobiUssimus, &c.)-'Dura
Den beds.

Grey and blue calcareous and bitunienous flagstones,

limestones, and red sandstones, and conglomerates

(piplcrus, Ostcolepis, Axtcrolcpis, Acanthodca, Tier-

ichthySy &c.) = Caithness flags.

Red and purple sandstones, grey flagstones, and coarse

conglomerates {Ccphalaspis. ftcraspis. Ptcrygoiiis) =•

Arbroath flags.

It is important to observe that in no district can theso

three subdivisions bo found together, and that tho so-called

"middle" fonnation occurs only in one region— the north

of Scotland. The classification, therefore, docs not rest upon

any actually ascertained stratigraphical sequence, but on an
inference from tho organic remains. The value of this

inference will be estimated a little further on. All that can

be affirmed from stratigraphical evidence in any Old Red
Sandstone district in Britain is that a grci^t physical and
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palaeODtological break can generally be traced in the Old

Kod Sandstone, dividing it into two completely distinct

series—a Lower, which graduates downward into the Upper
Silurian, and an Upper, which passes upward into the base

of the Carboniferous system.

As a whole, the Old Red Sandstone, where its strata are

.really red, is like other masses of red deposits, singularly

barren of organic remains. The physical conditions under

which the ppocipitation of iron oxide took place were evi-

dently unfavourible for the development of animal life in

'the same waters. Professor Ramsay has connected the

'occurrence of such red formations with the existence of salt
j

kkes, from the bitter waters of which not only iron-oxide

ibut often rock-salt, magnesian limestone, and gypsum were

thrown down. He points also to the presence of land-

plants, footprints of amphibia, and other indications of

terrestrial surfaces, while truly marine organisms are either

found in a stunted condition or are absent altogether.

Where the strata of the Old Red Sandstone, losing their

red colour and ferruginous character, assume grey or yellow

tints and pass into a calcareous or argillaceous condition,

they not infrequently become fossUiferous. At the same

time it is not unworthy of remark that some of the red con-

glomerates, which might be supposed little likely to contain

organic remains, are occasionally found to be full of detached

scales, plates, and bones of fishes.

Along the border of the Silurian region from Shropshire

into South Wales the uppermost parts of the Silurian

system graduate into a mass of red strata not less than

10,000 feet thick, which in turn pass up conformably into

the base of the Carboniferous system. This vast accu-

mulation of red rocks, termed the Old Red Sandstone,

consists in its lower portions of red and green shales and
'flagstones, with some white sandstones and thin cornstones;

in the central and chief division, of red and green spotted

sandy marls and clays, with red sandstones and cornstones

;

in the higher parts of grey, red, chocolate-coloured, and
yellow sandstones, with bands of conglomerate. No uncon-

formability has yet been detected in any part of this series

of rocks, though, from the observations of De la Beche, it

may be suspected that the higher strata which graduate

upward into the Carboniferous formations are separated

from the underlying portions of the Old Red Sandstone by

a distinct discordance.

Although, as a whole, barren of orgfviuo remains, these

red rocks have here and there, more particularly in the

calcareous zones, yielded , fragments of fishes and crus-

taceans. In their lower and central portions remains of

the ganoids Cephalaspis, Didymaspis, Scaphaspis, Pleraspis,

and Cyathaspis have been found, together with crustaceans

of the genera Stylonurus, Pterygot-us, and Prearcturus, and
obscure traces of plants. The upper yellow and red sand-

Btones contain none of the cephalaspid fishes, which are

there replaced by Picrichthys and Holopiychius, associated

with distinct impressions of land-plants. In some of the

higher parts of the Old Red Sandstone of South Wales and
Shropshire, Serpula aud Comdaria occur ; but these are ex-

ceptional cases, and point to the advent of the Carboniferous

marine fauna, which doubtless existed outside the British

area before it spread over the Old Red Sandstone basins.

It ia in Scotland that the Old Red Sandstone shows the

most complete and varied development, alike in physical

structure and in organic contents. Throughout that country

tha system ia found everywhere to present a division into

two well-marked groups of strata, separated from each other

by a strong unconformability and a complete break in the

succession of organic remains. It occurs in distinct areas

which appear to mark the site of separate basins of deposit
One of these occupies the central valley between the base

of the Highland mountains and the uplands of the southern

counties. On the north-east it is cut off by the present

coast-line from Stonehaven to the mouth of the Tay, On
the south-west it ranges by the island of Arran across St

George's Channel into Ireland, where it runs almost to the

western sea-board, fianked on the north, as in Scotland, by
hills of crystalline rocks and on the south chiefly by a

Lower Silurian belt. Another distinct and still larger basin

lies on the north side of the Highlands, but only a portion

of it comes within the present area of Scotland. It skirts

the slopes of the mountains along the Moray Firth and the

east of Ross and Sutherland, and stretches through Caith-

ness and the Orkney Islands as far as the south of the

Shetla'nd group. It may possibly have been at one time

continued as far as the Sognefjord and Dalsfjord in Norway,
where red conglomerates like those of the north of Scotland

occur. There is even reason to infer that it may have ranged

eastwards into Russia, for some of its most characteristic

organisms are found also among the red sandstones of that

country. A third minor area of deposit lay on the south

side of the southern uplands over the east of Berwickshire

and the north of Northumberland, including the area of

the Cheviot Hills. A fourth occupied a basin on the flanks

of the south-west Highlands, which is now partly marked
by the terraced hills of Lome. There is sufficient diversity

of iithological and palaeontological characters to show that

these several areas were distinct basins, separated both

from each other and from the sea.

In the central basin of Scotland between the Highlands
and the southern uplands, the twofold division of the Old
Red Sandstone is typically seen. The lower series of

deposits attains a maximum depth of upwards of 20,000

feet. In Lanarkshire it is found to pass down conformably

into the Upper Silurian rocks ; elsewhere its base is con-

cealed by later formations, or by the unconformability with

which different horizons rest upon the older rocks. It ia

covered unconformably by every formation younger than

itself. It consists of reddish-brown or chocolate-coloured,

grey, and yellow sandstones, red shales, grey flagstones,

coarse conglomerates, and occasional bands of limestone

and cornstone. The grey flagstones and thin grey and
olive shales and " calmstones " are almost confined to For-

farshire, in the north-east part of the basin, and are known
as the Arbroath flags. One of the most marked Uthologi-

cal features in this central Scottish basin is the prodigious

masses of interbedded volcanic rocks. These, consisting of

porphyrite-lavas, felsites, and tufis, attain a thickness of

more than 6000 feet, and form important chains of hills,

as in the Pentland, Ochil, and Sidlaw ranges. They lie

several thousand feet above the base of the system, and are

regularly interstratified here and there with bands of the

ordinary sedimentary strata. They point to the outburst

of numerous volcanic vents along the lake or inland seA in

which the Lower Old Red Sandstone of central Scotland was

laid down ; and their disposition shows that these vents

ranged themselves in lines or linear groups parallel with the

general trend of the great central valley. The fact that the

igneous rocks are succeeded by thousands of feet of sand-

stones, shales, and conglomerates, without any intercalation

of lava or tuff, proves that the volcanic episode in the

history of the lake came to a close long before the lake

itself disappeared,

Aa a rule the deposits of this lake are singularly unfos-

siliferous, though some portions of them, particularly in

tho Forfarshire flagstone group, have proved rich in fish

remains. In Lanarkshire about 5000 feet above the base

of the system a thin band of shale occurs, containing a

graptolite, Spirorbis Lewisii, and Orthoceras dimidiatvm,—
undoubtedly Upper Silurian forms. This interesting fact

serves to indicate that, though geographical changes had

elevated the Upper Silurian sea-floor partly into land and
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partly into isolated inland water-basins, the Bea outside still

contained an Upper Silurian fauna, which was ready on any

favourable opportunity to re-enter the tracts from which it

had been excluded. The interval of its reappearance seems

to have been very brief, however, for the baud of shale con-

taining these Upper Silurian marine organisms is only a

few inches thick, and the fo3sil6 have not been detected

on any other horizon. With these exceptions, the fauna

of the formation consists enti.-ely of fishes and crustaceans.

Nine or more species of crustaceans have been obtained,

chiefly eurypterids, but including one or two phyllopods.

The large pterygotus {P. Aiiglicus) is especially charac-

teristic, and must have attained a great size, for some of

the individuals indicate a length of 6 feet with a breadth

of 1
J feet. There occur also a smaller species {P. minor),

two Eurypteri, three species of Stylonurus, and abundant

clusters of crustacean egg-packets termed Parkia clecipiens.

Seventeen species of tishes have been obtained, chiefly

from the Arbroath flags. They belong to the suborders

Acantkodidoe and Ostracostei. One of tbe most abundant

forms is the little Acanthodes Mitchellt. Another common
fish is Diplacanthus gracilis. There occur also Climatius

acutiger, C. reliculalus, and C. iinciiiains, Parexus incui-vus,

Euthacantkus (four species), Cephalaspis Lyellii, and Pter-

aspis Mitchdli. Some of the sandstones and shales are

crowded with indistinctly preserved vegetation, occasionally

in sufficient quantity to form thin lamins of coal In For-

farshire the surfaces of the bhaly flagstones are now and

then covered with linear grass-like plants like the sedgy

vegetation of a lake or marsh. In Perthshire certain layers

occur chiefly made up of compressed stems of PsHophytoii.

The adjoining land wa.s doubtless clothed with a flora in

large measure lycopodiaceous.

The Old Red Sandstone of the northern basin is typically

developed in Caithness, where it consists chiefly of the well-

known dark-grey bituminous and calcareous flagstones of

commerce. It restsunconformably upon the metamorphosed

Lower Silurian schists, and must have been deposited on

the very uneven bottom of a sinking basin, seeing that

occasionally even some of the higher platforms are found

resting against the schists and granites. The lower zones

consist of red sandstones and conglomerates which graduate

upward into the flagstones. Other red sandstones, however,

supervene in the higher parts of the system. The total

depth of the series in Caithness has been estimated at

upwards of 1G,000 feet.

Murchison was the first to attempt the correlation of the

Caithness flagstones with the Old lied Sandstone of the rest

of Britain. Founding upon the absence from these northern

rocks of the characteristic cephalaspidean fishes of the ad-

mitted Lower Old Red Sandstone of the south of Scotland

and of Wales and Shropshire, upon the presence of numer-

ous genera of fishes not known to occur in the true Lower

Old Red Sandstone, and upon the discovery of a Ptery-

gotus in the basement red sandy gronp of strata, he con-

cluded that the massive flagstone series of Caithness could

not be classed with the Lower Old Red Sandstone, but

must be of younger date. He supposed the red sand-

stones, conglomerates, and shales at the base, with their

PterygolVLi, to represent the true Lower Old Red Sandstone,

whilS the great flagstone series with its distinctive fishes was

made into a middle division answering in some of its ich-

Ihyolitic contents to the Middle Devonian rocks of the

Continent. This view has been accepted everywhere by
geologists. Recently, however, it has been called in ques-

tion by Professor Geikie, who gives reasons for maintaining

the Caithness flagstones to be Lower Old Red Sandstone,

luid for denying the existence of any middle division. He
.'••hows that the discrepance in organic contents between the

Caithness and thn Arbroath flags is by no means so strong

as Murcuison supposed, but tliat several species are commun
to both. In particular, he finds that the characteristically

Lower Old Red Sandstone and Upper Silurian crustacean

genus Pterygotia occurs, not merely in the basement zone
of the Caithness flags, but also high up in the series. The
genera Acanihodra and Diplacanthus are abundant both iu

Caithness and in Forfarshire. Parexus incurvus occurs in

the northern as well as the soutlieru basin. It is contended

that tlie palfeontological distinctions are not greater than the

striking lithological difl'erences between the strata of the

two regions would account for, or than the contrast between
tlie ichthyie faunas of contiguous water-basins at the present

time.

Somewhere about CO species of fishes have been obtained

from the Old Red Sandstone of the north of Scotland.

Among these the genera AcantJiodes, Asterohpis, Clieiracan-

tliKS, Ckeirolepis, Coccosteus, Diplacanthus, Diploptemt,

Dipterus, Glyptolepis, Oateolepis, and Pterichthys are spe-

cially characteristic Some of the shales are crowded with

the little ostracod crustacean Esthfria meinbranacea. Land
plants abound, especially in the higher groups of the flag-

stones, where forms of Psilophyton, Lepidodendron, Stig-

maria, Sigillaria, Catamite, and Cyclopteits, as well as

other genera, occur. In the Shetland Islands traces of

abundant contemporaneous volcanic ro:ks have been ob-

served, which, with the exception of two trifling examples

iu the region of the Moray Firth, are the only known
instances of volcanic action in the Lower Old Red Sandstone

of the north of Scotland. In the other two Scottish basins,

those of the Cheviot Hills and of Lome, volcanic action

continued long vigorous, and produced thick piles of lava

like those of the central basin above referred to.

The Upper Old Red Sandstone consists in Scotland of red

sandstones, clays or marls, conglomerates, and breccias, the

sandstones sometimes becoming yellow or even white.

Tliese strata, wherever their stratigraplucal relations can be

distinctly traced, lie unconformably upon the lower division

of the system, and pass up conformably into the Carboni-

ferous rocks above. If they are studied from the side of

the underlying formation, they seem naturally to form part

of the Old Red Sandstone, since they agree with it in

general lithological character and also iu containing some

distinctively Old Red Sandstonp genera of fishes, such as

Pterichthys and Holoptychius. But, approached from the

upper or Carboniferous direction, they appear rather to form

the natural sandy base of that system into which they

insensibly graduate. On the wliole, they are remarkably

barren of organic remains, though in one locality—Dura

Den in Fife—they have yielded a number of genera and

species of fishes, crowded profusely through the pale sand-

stone as if the individuals liad been suddenly killed and

rapidly covered over with sediment. ATnong the character-

istic organisms of the Scottish LTpper Old Red Sandstone

are Pleiiddhys major, Holoptychius nohilissimiis, 11.

Andersoni, Giyptopomvs, Glyptolctmns, a.nd Phaneropleyiron.

An interesting fact deserves mention here as a coroUary

to what has been stated above regarding the survival for

sume time of an Upper Silurian fauna outside the area of

the British Old Red Sandstone lakes. In the Upper Old

Red Sandstone of the basin of the Firth of Clyde,

Pta-ichthys major and Holoptychius occur at the Heads of

Ayr, while a band of marine limestone lying iu the heart

of the red sandstono series in Arran is crowded with

ordinary Carboniferous Limestone shells, such as Produdut

giganteus, J', semiretirulafus, P. punciglus, Chonetes Hard-

rensii, Spiri/er lineatus, A'C. None of these fossils has been

detected in the great series of red sandstones overlying the

limestone. They do not reappear till the limestones at

the ba.se of the Carbonifeious series
;

yet the organisms

must liave been living during all that long iotervdl outaido
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of the Upper 01.1 Red Sandstone area. Kot oidy so, but

tliey must have been in exi'^tence long before the formation

of the thick Arran limestone, though it was only during

the comparatively brief interval represented by that lime,

stone tliat geographical changes permitted them to enter

the Old Red Sandstone basin and settle for a while on iti)

floor. Thus we see that while, on the one hand, the older

parts of the Lower Old Red Sandstone were coeval with

an Upper Silurian fauna which, having disappeared from the

area of Britain, survived outside of that area, on the other

hand, the higher parts of the Upper Old Red Sandstone

were contemporaneous with a Carboniferous Limestone

fauna which, having appeared beyond the British area, was

ready to spread over it as soon as the conditions became

favourable for the invasion. It is, of course, obvious that

such an abundant and varied fauna as that of the Car-

boniferous Limestone cannot have come suddenly into

existence at the period marked by the base of that forma-

tion. It must have had a long previous existence outside

the present area of the deposit.'!. But it is seldom that we
obtain such clear evidence of the fact as in these instances

from the Scottish Old Red Sandstone.

In the north of Scotland, on the lowlands bordering the

Moray B'irth, and again in the island of Hoy, one of the

Orkney group, yellow and red sandstones, sometimes con-

taining characteristic Upper Old Red Sandstone fishes, are

found lying unconformably upon the Caitliness flags. In

these northern tracts the same relation is thus traceable as

ill the central counties between the two divisions of the

s.ystem.

Turning southward across the border districts, we trace

die red sandstones and conglomerates of the Upper Old
Bed Sandstone lying unconformably on Silurian rocks and
Lower Old Red Sandstone. Some of tlie brecciated con-

glomerates liave much resemblance to glacial detritus, and
it has been suggested that they liave been connected with

contemporaneous ice-action. Such are the breccias of the

Lammennuir Hills, and those which show themselves hero

and there from under the overlying mass of Carboniferous

strata which flanks the . Silurian hills of Cumberland
and Westmoreland. Red conglomerates and sandstones

appear interruptedly at the base of the Carboniferous rocks

even as far as Flintshire and Anglesea. They are com-

monly classed as Old Red Sandstone, but merely from tlieir

position and lithological character. No organic remains

have been found in them. They may therefore, in part at

least, be taken as the basement beds of the Carboniferous

system.

In Devonshire, at Barnstaple, Pilton, Marwood, and
Baggy Point, certain sandstones, shales, and limestones

(already referred to in the account of the Devonian rocks)

graduate upward into the base of the Carboniferous system,

and appear to represent the Upper Old Red Sandstone of

tlie rest of Britain. They contain land plants and also

many marine fossils, some of which are common Carboni-

ferous forms. They thus indicate a transition into the

geographical conditions of the Carboniferous period, as is

Btill more clearly illustrated by the corresponding strata in

Scotland.

North Amekic.i.—The Devonian system, as Ji'Vulopcd in the
northern States, and eastern Canada and Kova Scotia, presents
much gcolo;;ical interest in tlie union wiiich it contains of tlic same
two distinct petvogra[iliiLal and bioloqical types found in Europe.
It" we truce the ran;^e of these rocks alone; the AUegiiany chain
through Pennsylvania into New York, we tind them to contain a
characteristic suite of mat ine organisms comparable witli tliose of
the Devonian system of Europe. But on the eastern side of the
great raii{;e of Silurian hills in the north-eastern States, we en-
counter ill New IJrunswiek ami Nova Scotia a succession of red and
ycll.iw sandstones, limestones, and iliales nearly devoid of marine
organisms, yet full of l.-uid pluDts. and with occasional traces of fisli

rt'maiua.

10—14*

L'pitcr Devcniaii.

Lower Devonian.

The marine oi- Devonian t}'pe lias been grouped in the foIlo\riu<'

suUlivisious by the geologists of New York;—

^

Catskill Kcd Sandstone.
Chemung group.

Portage gioup.

Gene&oe group.

Hamilton gioup.

.MarccHus groui>-

I Cornifcrous or Upper Helderberg gionp.
Scholiaiiy Grit.-

I Cauda-galli Grit.

m the Lower Devonian scries traecs of terrestrial plants {P$Uo-
phi/lon, Canlopicris, &c. )have been detected even as far west aa

Ohio. Corals (cyathophylloid forms, with FavosUcs, Syringopora^
kc.) abound, especially in the Cornifurous Limestone, which is per-

haps the most remarkabfc mass of coral-rock in the American
riiheozoic series. Among the brachiopods arc species of Fcntn*
ttiiTHS, Stricklandinia, Ixhynchonelln, and others, with the cliarac-

teristic European form Spirifcr cnltrijugatus, and the world-wide
AtDjpa rclicnlayis. The trilobitcs include the genera Balmanitcs,
rroeius, and r/mcops. The earliest known traces of American fishes

occur in the Corniferoiis gioup. They consist of iciithyodorulites,

and teeth of ccstrnciontaud hybodont placoid-"?, and plates, bones, and
teeth of some peculiar ganoids {MacropetaUchthys^ Onychodiis).

In the HamUton formation (embi-acing the JIarcellus shale, the
Hamilton beds, and the Genesee shale) remains of land-plants
occur, but much less abundantly than among the rocks of New
Brunswick. Hrachiopods are esjiccially abundant among the sandy
beds in the centre of the formation. They comprise, as in Europe;
many broad-winged spirifers {S. 7uncyoiiatus, kc), with species of

Frodudus, Chondcs, Atkyris, kc. The earliest Anierican goniatites

have been noticed in these beds. Newberry has described a gigantic

fish (I>Lnichthys) from the Black Shale of Ohio.-

Tlie Portage and Chenuing groups have yielded land-plants and
fucoids, also some crinoids, numerous broad-winged spirifers, with
Aviciilce, and a few other lamellibranchs. These strata consist in

the New York region of shales and laminated sandstones, which
attain a maximum thickness there of upwards of 2000 feet, but d*e

out entirely towards the interior. They are covered by a mass of

red sandstones and conglomerates—the Catskill group, which is

2000 or 3000 feet deep in the Catskill Mountains, and thickens

along the Appalachian region to 5000 or 6000 feet. Those red

arenaceous rocks bear a striking similarity in their lithological and
biological characters to the Upper Old lied Sandstone of Europe.

As a whole tliey aro unfossiliferous, but they havo yielded some
ferns like those of the Upper Old Red Sandstone of Ireland and
Scotland (Cydoptcris)^ and sdiiie characteristic genera of fish, -as

Hoioptych ills and Bothriolcpis.

Turning now to the eastern side of the ancient Lanrenti.an and
Silurian ridge, which, stretching southwards from Canada, sepa-

rated in later Pala?ozoic time the great interior basin from the

Atlantic slopes, we find the Devonian rocks of New York, Penn-
sylvania, and the interior represented in New Brunswick and Nova
Scotia' by a totally different series of deposits. The contrast

strikingly recalls that presented by the Old Red Sandstone of the

north of Scotland and'the Devonian rocks of North Germany. On
the south siilo of the St Lawrence tlie coast of Gaspe shows rocks

of tiie Quebec group unconformably overlaid by grey limestones

with green and red shales, attaining, according to Logan, a total

thickness of about 2000 feet,^ and replete in some bands with

Upper Silurian fossils. They are conformably followed by a vast

arenaceous series of deposits termed the Gaspe Sandstones, to

which the careful measurements of Logan and his coUeagnes of the

Canadian Geological Survey assign a depth of 7036- feet. This

formation consists of grey and drab-coloured sandstones, with

occasional grey shales and bands of massive conglomerate. Similar

rocks reappear along the southern coast of New Brunswick, whera

they attain a depth of 9500 feet, and again on the opposite side of

the Bay of Fundy. The researches chiefly of Dv J. W. Dawson
have shown that the^e strata contain an abundant terrestrifll flora

—tht oldest of which any relics have y^t been recovered, for the few

Upper Silurian land-plants at present known hardly deserve to be

reckoned as a known flora. In his recent census he enumerates no

fewer than US species of land-plants, s'^ They are almost all

acrftgeiis, the lycopods and ferns being largely prednminant.

Among the distinctive forms the follow-ing may be mentioned-^

FsUophyton, Artkrostigina, Leplophhum, and Prototaxitis. Forty-

nine ferns are given, including the genera Cyclopteris, Ke:irpj:teris^

SplienopteriSy and some troeferns {Fsarmiius^ Can/optcris}. Lepi-

dodendroid and sigillaroid plants abound, as well as calamites.

Higher forms of vegetation are represented by a few conifers

{Dadoxylon, Ormoxyhn, Prototaxitcs, &c.).l From a locality on

Lake Erie, Dr Dawson describes a fragment of dicolyh-donciis

wood, not unlike that of some modern trees—the moht anciCDi

Grohfjy of Canada, p. 393,'
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ira^cnt of ap angiospermous exogen yet discovered. So abunaant

are those vegetable remaim that ia some layers they actually form

thin seams of coaL

The interesf of these remains of the most venerable American
forests is heightened by the discovery of the fact that they were not

without the hum of insect life. The most ancient kno^^Ti relics of

insect forma have been recovered from the Devonian strata of New
Brunswick. They are all ncuropterous wings, and have been

referred by Mr Scudder of Boston to four species combining a

remarkable union of characters now found in distinct orders of

insects. In one fragment he observed a structure which he could

only compare to the stridulating organ of some male Orthoptera,

Another wing indicates the existence of a gigantic Ephemera^ with a

spread of wing extending to 5 inches. In the shallow pools of the

period some small crustaceans lived, the remains of which have
been partially preserved. Among these i^ a minute, shrimp-like

Euryptcrus^ and a more highly organized form named Ampliipcltis.

That the sea had at least occasional access to the inland basins

into which this abundant terrestrial vegetation was washed is proved
by the occurrence of marine organisms, such as a small annelid
{Spirorbis) adhering to the leaves of the plants, and (in Gasp6 and
Nova Scotia) by the occasional appearance of brachiopods, especially

Lingula, Spirifcr, and Chondes.^

Cakeonifekous.

This great Bystem of rocks tas received its name from
tlie seams of coal wliicli form one of its distinguishing

features both in Europe and in North America. In Europe
it is most completely developed in the British Islands.

Elsewhere on that continent it occurs in patches, either

lying in hollows of older rocks, or exposed by the removal

of overlying formations.

. Qebat Britain.—The area within which the Carboni-

ferous rocks of Britain occur is sufficiently e.xtensive to

contain more than one type of the system, and thus to cast

much light on the varied geographical conditions under
which these rocks were accumulated. In prosecuting the

study of this part of British geology, it is soon discovered,

and it is essential to bear in mind, that, during the Carboni-

ferous period, the land whence the chief supplies of sedi-

ment were derived rose mainly to the north and north-west,

as it seems to have, done from very early geological time.

While therefore the centre and south of England lay under
clear water of moderate depth, the north of the country and
the south of Scotland were covered by shallow water, which
was continually receiving sand and mud from the adjacent

northern land. Hence vertical sections of the Carboniferous

formations of Britain differ greatly according to the districts

in which they are taken. The subjoined table may be
regarded as expressing the typical subdivisions which can

be recognized, with modifications, iu all parts of the country.

'Red and grey sandstones, clays, and sometimes
breccias, with occasional seams and streaks of

coal and spirorbis limestone (Ctjlhere inflata,
Spirorbis carhonaHus).

Middle or chief coal-bearing series of yellow sand-

Coal-mea- stones, clays, and shales, with numerous work-
sures tih\o <:a3X^{Anthracosia, AnthracomyafBcyrichia^

Esiheria, Spirprbis, kc).
Oannister beds, flagstones, scales, and thin coals,

with hard siliceous (gannister) pavements (Ortho-

ccras, Oaniatites, Posidonia, Aviculopeclcn, Lin-
L gula, kc. ),

Milktone Grit

Carboniferous
Limestone
series....

Grits, flagstones, and shales, with thin seams of
coal.

Yoredale croup of shales and grits passing down
into dark shales and limestones {Ooniatitcs, Avi-
cnhpecten, Fosidoiuimya, Lingula, Discina, kc).

Thick limestone in south and centre of England
and Ireland, passing northwards into sandstones,
shales, and coals (.abundant corals, polyzoans,
brachiopods, lamellibranchs, &c.).

Lower Limestone Shale of south and centre of Eng-
land (marine fossils like those of overlying lime-
stone), passing northward into the Calciferous
Sandstone group of Scotland (marine, estuarine,

and terrestrial organisms).

^ Dawson's Acadian Geology, chaps, zii. and xxii.

In the article CoAl (voL vL p. 49) an account has been
given of the principal coal-fields of t!!e world ; likewise

a diagram (p. 48) representing the chief subdivisions of tha

Carboniferous system in Britain, as the rocks are traced

from north to south.

Base of the System.—In the south-west of England, and
in South Wales, the Carboniferous system passes down con-

formably into the Old Ued Sandstone. The passage beds

consist of yellow, green, and reddish sandstones, of green,

grey, red, blue, and variegated marls and shales, sometimes

full of terrestrial plants. They are well exposed on the Pem-
brokeshire coasts, marine fossils being there found even

among the argillaceous beds at the top of the Bed Sandstone

series. They occur with a thickness of about 500 feet in the

gorge of the Avon near Bristol, but show less than half that

depth about the Forest of Dean. At their base there lies a

bone-bed containing abtmdant palatal teeth. Not far above

this horizon plant-bearing strata are found. Hence these

rocks bring before us a mingling of terrestrial and marinecon-

ditions. In Yorkshire, near Lowther Castle, Brough, and in

Ravenstonedale, alternations of red sandstones, shales, and
clays, containing Stigmaria and other plants, occur iu the

lower part of the C-arboniferous Limestone. Along the

eastern edge of the Silurian hills of the Lake district the

Old Red Sandstone appears here and there, and passes up
through a succession of red and grey sandstones, and greeo

and red shales and marls, with plants, into the base of the

Carboniferous Limestone.

It is in Scotland, however, that this peculiar type of tha

basement Carboniferous rocks is best seen. In that country

the lowest subdivision of the Carboniferous system, known
as the Calciferous Sandstones, consists of red, white, and
yellow sandstones, blue, grey, green, and red marls or

clays, blue and black shales, thin coals, seams of limestone

and cement-stone, and abundant volcanic rocks. The
red sandstones lie at the base, and pass down into the

Upper Old Red Sandstone, in which, as has been already

pointed out {ante, p. 344), true Upper Old Red Sandstone

fishes are found, while there occur also bands of limestone

full of true Carboniferous Limestone corals and brachiopoda

Hence it is evident that the Carboniferous Limestone fauna

had already appeared outside the British area before the

close of the Old Red Sandstone period. It was when the

peculiar geographical conditions which prevailed during

that period finally ceased, and the sea began to spread over

the ancient lakes and land of Britain, that the abundant

Carboniferous fauna invaded the area. The Calciferous

Sandstones of Scotland may therefore represent a portion

of the Carboniferous Limestone of England.

Over the greater part of the south and centre of Scotland

the lower red sandstones are surmounted by a series of con-

temporaneous volcanic rocks. Successive sheets of por-

phyrites and tufl's form long ranges of hills from Arrau and

Bute on the west to the mouth of the estuary of the Forth

on the east, and from the Campsie Fells on the north to

the heights of Liddesdale and the English border. These

volcanic sheets sometimes reach a thickness of 1500 feet

That they belong to the Carboniferous system is shown by

the occurrence of shales and sandstones (with Carboniferous

plants) at their base. They show that the early part of the

Carboniferous period in Scotland was marked by a prodi-

gious volcanic activity, which, on its cessation, was followed

by the prolonged subsidence required for the accumulation

of the Carboniferous system. The rocks succeeding the

volcanic zone are termed the cement-stone group. In

Berwickshire and the west of Scotland they consist of thin-

bedded white, yellow, and green sandstones, grey, green,

blue, and red clays and shales, with thin bands of a pale

argillaceous limestone or cement-stone. Seams of gypsum
occasionally appear. These strata Are, on 'he whole,
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singularly barton of organic remains. They seom to

have been laid down with great slowness, and without

disturbance, in enclosed basins, which were not well fitted

tor tha support of animal life, though fragmentary plants

serve to show that the adjoining slopes were covered with

vegetation.

In tho basin of tho Firth of Forth, however, tlio group presents

a difforcnt lithological aspect and is abund.antly fossiliferoua. It

there usunlly consists of yellow, grey, and white sandstones, witli

blue and black shales, clay -ironstonea, limestones, ** cement-stones,"

and occasional seams of coal. Tho sandstones form excellent

buildint; stones, tlio city of Edinburgh liaving been built of them.

Some of the shales are so bituminous as to yield, on distillation, from

30 to 40 gallons of crude petroleum to the ton of sliale ; they arc

consequently largely worked for tho manufacture of mineral oils.

The limestones are usually dull, yellow, and close grained, in scams

seldom more than a few inches thick, and graduate by addition of

carbonate of iron into comcnt-stono ; but occasionally they swell

out into thick lenticular masges-like tho well-known limestone of

Burdie House, so long noted for its remarkable fossil fishes. This

limestone appears to bo mainly made up of tho crowded casca of a

Email ostracod crustacean {Lcpcrditin Okevl, var. Scoto-Burdignl-

ensis). The coal-seams are few and commonly too thin to bo
workublc,^though one of them, knowu as tho Houston coal, has

been mined to some extent in Linlithgowshire. Tho fossils of tho

cement-stone group indicate an alternation of fresh />r brackish-

water and marine conditions. They include numerous plants, of

which tho most abundant aro Spheiioptcris ajinis, Lcpidodendro^i

(two or three species), Lcpidostrobiis variabilis, AraucarioxijloJU

6ome of tho shales near Edinburgh have afforded a few specimens

of a true monocotyledon allied to tho modern Pothos {Pothocitcs

Granioni). Ostracod crustaceans, chielly the Lcpcrditia above men-
tioned, crowd many of tho shales. ^Vith these are usually as-

sociated abundant traces of the presence of fish, either in the form
of coprolitos or of scales, bones, plates, and teeth. Tho following

are characteristic species: Eloinrhthtjs striojatxts, E. Jiobisoni,

Ilhadimchthya oniatissimtcs, Ncmatoptijchiits Orccnockii, Eurynot'us

crcnatus, Khizodus Ilibbcrti, Mcrjalichthys sp., OijracatUhtts tuber-

cuiallcs, Clcnopty'hitis ycdincUus. At intervals throughout tho

group marine horizons occur, usually as shale bands marked by tho

presence of such distinctively Carboniferous Limestone species as

Sfn'rorbis carbonarixis, Discina nitida, Lingula squami/orixiis,

BcUcrophon dfciissatus, and Orthoccras cylindraccum.

One of tho most interesting features in the cement-stone

group of tho basin of the Firth of Forth ia the prodigious

number and variety of the associated volcanic masses, and
tho proofs which they exhibit that, at the time when tliat

group of strata was accumulating, the region of shallow

lagoons, islets, and coal-growths was dotted over with in-

numerable active volcanic vents. Tho eruptions continued

into tho time of the Carboniferous Limestone, but ceased

before the deposition of the Millstone Grit. Tho lavas aro

chiefly varieties of basalt-rocks, somolimes coarsely crystal-

line and even granitoid in texture, and graduating through
intermediata stages to true close-grained compact basalts,

which neither externally nor in microscopic structure differ

from basalt of Tertiary date

Tho basement group of the Carbiniforous system in

Ireland is evidently a prolongation of tho Scottish cement-
atono group. In tho south of this island, however, a very

distiuct and peculiar development of tho Lower Carboni-
ferous rocks is to be remarked. Between tho top of the

Old Red Sandstone and the baso of the Carboniferous Lime-
stone there occurs in the county of Cork an enormous mass
(fully 6000 feet) of black and dark-grey shales, impure
limcstonos, and grey and green grits and true cleaved slates.

To these rocks the name of Carboniferous Slate was given
by Griffith. They contain numerous Carboniferous Lime-
stone species of brachiopods, cchinoderms, itc, as well as

traces of land-plants in the grit banda. Great though their

thickness is in Cork, they rapidly change their lithological

character, and diminish in ma?s as they aro traced away
from that district. In tho almost incredibly short spaco
of 15 miles, the whole of .the 5000 feet of Carboniferous
Slate of Bantry Bay have disappeared, and at Kenmare
the Old Bed Sandstone is followed immediately and con-

formably bv the Limestone witH its undti lying fhalc Mr

Jukes held that the Carbonifcrrus Slate ia the equivalent

of part of the Devonian rocks of Devon and Cornwall
Carboniferous Limestone.—The Lower Limestone shale is

overlaid conformably by a thick mass of limestone, one of

the most distinctive members of the British Carboniferous

system. On referring to a geological map of England it

will be seen that from Horlhumberland southT>ards to the

low plains in the centre of England there runs a ridga of

high ground, formed by a great anticline, along which the

Carboniferous Limestone appears at intervals from under-

neath higher members of the system. In this northern

Carboniferous area, of which the axis is known as tho

Pennine Chain, tho limestone attains its maximum develop-

ment. In one portion of the district it reaches a depth of

4000 feet, and yet its actual base is nowhere seen. This

Pennine region appears to have been the area of aiaximum
depression during the early part of the Carboniferous period

in Britain. Traced towards the south west, the limestone

diminishes to sometimes not more than SOO feet in South

Wales. Northwards, losing its character as a massive cal-

careous formation, it is split up by intercalations of sand-

stone, shale, coal, A'c, until actual limestone becomes a very

subordinate member of the series in central Scotland.

In the Carboniferous areas of the south-west of England

and South Wales, the limits of the Corboniferous Limestone

are well defined by the Limestone Shale below, and by tho

Farewell Piock or Millstone Grit above. In tho Pennine

area, however, the massive limestone is succeeded by a scrica

of shales, limestones, and sandstones, known as the Yorcdale

group. These cover a largo area and attain a great thick-

ness. In North Stafl"ordshire they aro 2300 feet, which,

added to the 4000 feet of limestone below, gives a depth

of 6300 feet for the whole Carboniferous Limestone sories

of that region. In Lancashire the Yoredalo rocks attain

still more stupendous dimensions, Jlr Hull having found

them to be no less than 4500 feet thick. Both the lower

or main (Scaur) limestone and tho Toredale group pass

northwards into sandstones and shales, with coal-fccams, and

diminish in thickness. It is not impossible, as already

suggested, that the cemcmt-stone group of the Calciferons

Sandstones of Scotland may represent, not only the thin

Lower Limestone shale, but also some of the older parts of

the EnglLsh Carboniferous Limestone.

Where typicaffy developed, tho Carboniferous Limestone

is a massive well-bedded limestone, chiefly light bluish-

grey in colour, varying from a compact homogeneous to a

distinctly crystallino texture, and rising into ranges of hills,

whence its original name " Mountain Limestone." It con-

tains occasional scattered irregular nodules and nodular beds

of dark chert. It is abundantly fossilifcrous. The fossils

commonly stand out on weathered surfaces of the rock, but

microscopic investigation shows that even those portions of

tho mass which appear most structureless consist of the

crowded remains of marine orpanism.s. The limestone may

be regarded as derived entirely fi'ocn the organic debris of a

sea-floor. Diversities of colour and lithological character

occur, whereby tho bedding of tlie thick calcareous mass can

bo distinctly seen. Hero and there a more marked crystal-

line structure has been superinduced ; but tho most distinct

examples of metamorphic change aro those where tho rock

has been converted into v.hat is termed " dun-stono." This

alteration is frequent in the mining districts of Yorkshire

and the neighbouring counties. It con.sist3 in tho dolomitiz-

ation of tho rock along either the Hues of bedding or the

joints. Thus changed, it becomes a yellowish or brown

crystalline dolomite, which runs vertically through the mass

of the limestone along some definite joint, in courses of 20

or 30 fathoms in width. Such a metamorphism musthavc

been effected by water percolating along the line of the joint,

and affecting the rock for some distance on either side. Is
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Derbyshire sheets of contemporaneous lava, locally termed
, " toadstone, " are interpolated in the Carboniferous Lime-

Btona
The faana of the Carboniferous Limestone of England is abond-

ant and characteristic. Numerous foraminifers occur, Saccamina
Carieri being often very characteristic. The corals are numerous,
omhracing upwards of 30 genera and about 100 species. These
include both simple cup corals, as Zaphrentis, ClisiophyUum, and
compound forms, like Alveolites and PhillipsastrCEa. Crinoids

are individually in onomious numbers, many beds of limestone

appearing to consist of little else than their fragmentary stems

and cups; Actinocrinxis, Platycrinus, PotcTiocrin-us, Cyathocrinus^

ape common genera. Three species of sea-urchins are kno>/n.

Qf the trilobitcs, so characteristic of the older Palaeozoic rocks,

the last lingering forms are here found in three small genera—Brachymctoptis, PhiUipsia, and Grijithidas. Polyzoa abound,
some portions of the limestone being almost entirely composed
of them, the genera Fcnfstcila^ Sulcorclepora^ Vincularia, Poly-
pora, Ditzstopora, and Qlauconome being frequent. The brachio-
pods comprise 18 genera and 160 species, some of the most com-
mon forms being Producttts, Spiri/er, Pkynchonfllcf, Athyris,
0u}7Ktc3, Orthis, Liivjula, and Discina. But the higher mol-
lusks now begin to preponderate over the braehiojKjds. The
lamellibranchs number 49 genera and 334 species, including
forma of Aviculopcctcn, Lcda, Kiiciila, Sanguinoiilra, jjcptodomvs,

Schizodus^ Edmoiidia, Modiola, and Conocardium. The gasteropoda
amount to 208 species belonging to 29 genera, among which Euovl-
^haliiSy NatUa, PUurotomaria, Macrncheiliis^ and Lcxonema are
frequent. The genus Bcllerophon is represented by 23 species,

among which 5. LVet and.ff. n^cii^sa^iMare frequent. The eephalopods
nnmber 143 species, belonging among other genera to Orlhocera.^,

Nautilus^ Dtscites, and Ooniatites. About 100 genera of fishes,

chiefly from teeth and spines, have been described, as Psammodti3,
Cockliodus, Cladodus, Pctalodics, Jihizodica, CtcncpiychUis, 5;c.

Some of these were no doubt plao^ids which lived solely in the sea,

but many, if not all of the ganoids, probably migrated between salt

and fresh water ; at least their remains are found in Scotland in

Btrata full of land-plants, cyprids, and other indications of estuarine
or fluvTatile conditions.

The Carboniferous Limestone series of Scotland presents

a striking contrast to that of the typical formation in

England. It consists mainly of sandstones, shales, fire-clays,

and coal-seams, with a few comparatively thin seams of

encrinal limestone. Its lower portions include the chief

limestone bands. The thickest of these seams, known as

the Hurlet or main limestone, is usually about 6 feet in

thickness, but in the north of Ayrshire swells out to 100
feet, which is the most massive bed of limestone in any part

of the Scottish Carboniferous system. It lies upon a seam
of coal, and is in some places associated with pyritous shales,

which have been largely worked as a source of alum. This
superposition of a bed of marine limestone on a seam of

coal is of frequent occurrence in the Carboniferous Lime-
stone series of Scotland. Above the group of Lower Lime-
fitones comes a thick mass of strata containing many valu-

able coal-seams and ironstones. Some of these strata are full

of terrestrial plants [LepidoJendron, SigiUaria, Stigmaria,

SpJienopteris, Alethopleris) ; others, particularly the iron-

stones, contain marine shells, such as Lingula, Discina,

Leda, Myalina, Euomphalus. Numerous remains of fishes

hare been obtained, more especially from some of the iron-

stones and coals (Gyracanthns fonnosus and other placoid

fin-spines, Megalichthys Hibberii, Rkizodus Ilibherti, with
species of Elonichthys, Acanlhodes, CteHopAychius, itc).

Remains of labyrinthodonts have also been found in this

group of strata, and have been detected even down in the

Burdie House limestone. The highest division of the

Carboniferous Limestone series consists of a group of

sandstones and shales, with a few coal-seams, and three,

sometimes more, bands of. marine limestone. Although
these limestones are each seldom mora than 3 or 4 feet

thick, they have a wonderful persistence throughout the

coal-fields of central Scotland. As already . mentioned,

they can be traced over an area of at least 1000 square

miles, and they probably extended originally over a con-

siderably greater region. .
The Hurlet limestone with its

underlying coal can also bo followed across a similar extent

of country. Hence it is evident that during certain epochs
of the Carboniferous period a singular uniformity of con-

ditions prevailed over a large region of deposit in the
centre of Scotland.

The difference between the lithological characters of the
Carboniferous Limestone series, in its typical development,
as a great marine formation, and in its arenaceous and
argillaceous prolongation into the north of England and
Scotland, has long been a familiar example of the nature and
application of the evidence furnished by strata as to former
geographical conditions. It shows that the deeper and
clearer water of the Carboniferous- sea spread over the site

of Yorkshire, Derbyshire, and Lancashire ; that the land lay

to the north ; and that, while the whole area was under-

going subsidence, the maximum movement took place over

the area of deeper water. It was from the northern land

that the sand and mud were derived, but the sediment
during the time of the Carboniferous Limestone seems to

have sunk to the bottom before it could reach the great

basin in which foraminifers, corals, crinoids, and mollnsks
were buUding np the great calcareous deposit. Yet the

thin limestone bands, which run so persistently among the

Lower Carboniferous rocks in Scotland, prove that there

were occasional episodes during which the sediment ceased

to arrive, and when the same species of shells, corals, and
crinoids spread northwards towards the land, forming for a

time over the sea-bottom a continuous sheet of calcareous

ooze like that of the deeper water further south. These
intervals of limestone growth no doubt point to times of

more rnpid submergence, perhaps nko to other geographical

changes whereby the sediment was for a time prevented
from spreading so far.

Viewed as a whole, therefore, the Carboniferous Lime-
stone series of Northumberland and Scotland contains the

records of a long-continued but intermittent process of

subsidence. The numerous coal-seams with their under-

clays were undoubtedly surfaces of vegetation that grew in

rank luxuriance on the wide marine mud-flats, and mark
pauses in the subsidence. Perhaps we may infer the relative

length of these pauses by the comparative thicknesBes of the

coal-seams. The overlying and intervening sandstones and
shales indicate a renewal of the downward movement,
and the gradual' infilling of the depressed area with sedi-

ment, until the water once more shoaled, and the vegetation

from adjacent swamps spread over the muddy flats as before.

The occasional limestones serve to indicate the epochs of

more prolonged or more rapid subsidence, when marine life

was enabled to flourish over the site of the submerged
forests. But that the sea, even though tenanted in these

northern parts by a limcstonc-making fauna, was not so

clear and well suited for the development of animal life

during some of these submergences as it was further south,

seems to be proved by the paucity and dwarfed forms of

the fossils in the thin limestones, as well as by the admix-

ture of clay in the stone.

In Ireland the Carboniferous Limestone swells out to a

vast thickness, and covers a large part of the island. It

attains a maximum in the west and south-west, where,

according to Kinahan,' it consists in Limerick of the follow-

ing subdivisions :

—

Fort.

Upper (Burren) I Bedded limestone 24(1

Limestone | Cherty 2ono 20
ITp^ier (Calp) I Limestones and shales 1000

l^imestone.... ) Cherty zone 40

r t- i '/VnMfc^/rt limestone 1900
Lower Limo- ^ t \. ^ nn

. < Ixiwer cherty zone 20
( Lower shaiy limestones 2S0

Lower Limestone Shale 100

3600

1 fJ"''o»i/ o/i.-rfniid, p. 72.
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The chert bands which form sach marked Lotizons

among these limestones are cminterparts of otiiers found

abundantly in the Carboniferous Limestone of England and
Scotland. They have been recently studied by Hull and
Hardman, who have found them full of siliceous replace-

ments of calcareous foraminifers, crinoids, ic, end who
regard them as due to a chemical alteration on the floor of

the Carboniferous sea. Portions of the limestone have a

dolomitic character, and rometimes are oolitic. Great
sheets of melaphyre, felatone, and tuff, representing volcajic

eruptions of contemporaneous date, are interpolated in the

Carboniferous Limestone of Limerick and other parts of

Ireland. As the limestone" is traced northwards it shows a

similar change to that which takes place in the north of

England, becoming more and more split up with sandstone,

shale, and coal-seams, until, at Ballycastle, it presents

exactly the characters of the coal-bearing part of the forma-
tion in Scotland.

Millstone Grit.—This name is given to a group of sand-

stones and grits, with shales and clays, which runs persist-

ently through the centre of the Carboniferous system from
South Wales into the middle of Scotland. In South Wales
it has a depth of 400 to 1000 feet; in the Bristol coal-

field, of about 1200 feet. Traced northwards it is found
to be intercalated with shales, fire-clays, and thin coals,

and, like the lower members of the Carboniferous system,

to swell out to enormous dimensions in the Pennine
region. In North Staffordshire, according to Mr Hull, it

attains a tliickness of 4000 feet, which in Lancashire
increases to 5500 feet These massive accumulations of

sediment were deposited on the north side of a barrier of

Silurian and Cambrian rocks, which, during all the earlier

part of the Carboniferoos period, seems to have extended
across central England, and which was not submerged until

part of the Coal-measures had been laid down. jN'orth of

this great area of deposit the Millstone Grit thins away to

not more than 400 or 500 feet. It continues a compam-
tively insignificant formation in Scotland, attaining its

greatest thickness 'n Lanarkshire and Stirlingshire, where
it is known as the Moor Rock. In Ayrshire it does not
exist, unless its placo be represented by a few beds of

sandstone at the base of the Coal-measures.

The MiUstone Grit is generally barren of fossils. AVlieu

they occur they are either plants like those in the coal-

bearing strata above and below, or marine organisms of

Carboniferous Limestone species. In Northumberland,
indeed, it contains a band of limestone undistinguishable
from some of those in the Yoredale group aud Scaur lime-
stone.

Coal-Measures.—This division of the Carboniferous sys-

ttJi consists of numerous alternations of grey, white, yellow,
sometimes reddish sandstone, dark-grey and black shales,

clay-ironstones, fire-clays, and coal-seams. In South Wales
it attains a maximum depth of about 12,000 feet; in the
Bristol coal-field it is 5090 feet. But in these districts,

as in the rest of the Carboniferous areas of Britain, we
cannot be sure that all the Coal-measures originally deposited
now remain, for they are always unconformably covered by
later formations. In some localities, indeed, the denudation
must have been very great, for the next overlying system
of deposits (Permian) is found resting even on the Carboni-
ferous Limestone. In North Staffordshire the depth of

the Coal-measures is about 5000 feet, which in South
Lancashire increases to 8000. These great masses of

strata diminish as we trace them eastwards and north-
wards. In Derbyshire they are about 2500 feet thick,

in Northumberland and Durham about 2000 feet, and
about the same thickness on the west side of the island in

the "Whitehaven coal-field. In Scotland they attain a
maximum of about 2000 feet

The Coal-meastiros are susceptible of local subdivisions
indicative of different and variable conditions of deposit
The following tables show the more important of these :

Glamokgaxsuiee.
Upper series, more tuan
3400 feet

Pennant Grit, 32W
feet

Lower series, 450 to

850 feet

Sandstones, shales. 4o., with 26 coal-
scams.

Hard thick-boddej sandstones kc, 15
coal-scams.

Upper, 16S0 to 2000
]

feet
j

Middle, 3000 to 4000.. I

Lower or Gannister,
j

HOO to 2000 feet ...

150 foot and npwards.

Shales, ironstones, and 34 coal-seams.

2Iil1stone Grit

South LAXCAsninE.

Shales, Spirorbis limestone, ironstone,
sandstone, and thin coal-seams.

A great series of strata, with uumeroos
valuable coals.

Flags, shales, and three or four thin coala,

. ( with floors of "gannister."

Millstone Grit.

Cexteal Scotland.

red sandstones and clays, with occasional
thin coals and Sjrirorbis limestone.

Upwards. of 2O00 feet i S.-.ndstones, shales, and fire-clays, with
in Lanarkshire j ironstones aud coals,

iloor-rock or Millstone Grit

Tlie numerous beds of compressed vegetation form the

most remarkable feature of the Coal-measures. Each of

them is usually underlaid by a seam of fire-clay, represent-

ing the soil on which the plants grew. Hence they mark
successive terrestrial surfaces, which, after enduring for a
longer or shorter period, were carried down beneath the

water and covered over with sand and silt. There is no
modern formation that affords a close parallel to that of t)io

ancient coal-growths. The nearest analogy is furnished by
the mangrove swamps alluded to already on p. 200. These
masses of arborescent vegetation grow out into the sea as

a belt or fringe on low shores, and form a matted soil which
adds to the breadth of the land. Their roots spread in the

salt water where marine organisms are abundant. The
coal-growths no doubt also flourished in salt or at least

brackish water; forsuch shells as Aviculopecten,Anthracosia,

and Goniatitet are found lying on the coal or in the shalea

attached to it

The vegetation of the Carbonuerotts period must have
been luxuriant and varied. Upwards of 500 species of

plants have been ebtained from the Carboniferous rocks of

Britain, yet these must represent but a small portion of the

original flora.

The most abundant forms were ferns and lycopods. Xnmerons
reed-liko plants likewise played a conspicuous part in the general

vegetation of the low giounds, while apparently on the drier and
more elevated tracts (for their remains are less frequently met with)

large coniferous trees flourished. The ferns strikingly resemble

many modem forms. Among the more frequent genera wore

Sphrnoptcris, Pecoptcns, Ahthopt^ris, Keuroptcris, and CycloptcrU,

The lycopodlaceous plants attained the size of forest trees. Among
the more tyiii-'al forms ^-ere many species of Lrpidodrntiran^ the

stems and seed-cones of which are scattered through the Carboni-

ferous strata. Some of the coal-seanis are larL'cly composed of thb

spores of these plants. SiyiUaria, regarded by some as allied- to

the cycads, by others as more akin to the lyco|>0(is, is representeti

by numerous species. The roots known as Stigmaria aoonod in

most fire-clays, showing how largely the coal consists of tre«S

having roots of this kind. Tlie Equisclaum show themselves in

the form of numerous Calamiies which, though resembling in

general aspect our motlern horse-tails, differed in many points of

structure, and notably in their gigantic size. Coniferous trees occur

chiefly in the form of stems and branches. They include the genera

Dadoxylon, Araucarioxylon^ and PiniUs. Small nut-like fruits

{Trfrtonocarpum) abound in some beds, '^j are now believed to \x

the fniits of yew-like couifors. The ;.,«ienco of monocotyledonons

plants is proved by the roilLocitcs referred to above {p. 347).

The animal remains of the Coal-measures are compara-

tively few. In certain bands, particularly of ironstone,

numerous molhisca occur, and similar forms arc to be occa

sionally met with in the shales.
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Among the moie frequent species aro Anthracomya vxaliolaris,

AtUhra^osia ovalis, A. robusta, A. ncula, Anthracoptcra Brown iana,

Avicuhpcctcn pnpxjraccus, and Goniatitcs Listcri. But at the top

of the MiJiilo Coal-mensure 3, near Manchester, a baud of true marine

shells occurs, including Cfenodonta, M'aiUilvs, Discitcs, Goniatitcs,

and OHhoccras, The little Spirorbis carbonariits abounds in some

shales. The crustaceans are chiefly represented by Bcyrichia and

Esthcria, but large eurypterid forma likewise occur. Fishes occur

frequently, remains of the larger kinds usually appearing as scales,

teeth, fin-spines, or bones, while the smallor ganoids are often

preserved entire. . Common species are Mcgalichthys Hihbcrii{l),

MhixodiiS fframilalus, Ccclacanthus Icpturxis, Palcconiscus Fgcrloni,

Plenraainthiis gibbosus. The British Carboniferous, rocks have

yielded 13 genera of labyrinthodonts {Anthracosaxiriiv^Loxomma,

Ophidcrpcton, Pkolidcrpcton, Ptcroplax, Urocm'dyhis, &c }- These

were probably fluviatile animals of predaceous habits, living on fish,

Crustacea, and other organisms of the fresh or salt waters of the coal

lagoons. The .larger forms are bell'eved to have measured 7 or 8 feet

in length; some of the smaller examples, though adult and perfect,

do not exceed as many inches.^ That the woods of the Carboniferous

period were not devoid of insect life is-known from the discovery of

some beetles and ncuroptera at Coalbrookdale.

CoNTiNEN'TAL EuROPE.—As in Britain so on the Con-

tinent the Ciirboniferous system occupies mfiny detached

areas or basins—the result partly of original deposition,

partly of denudation, and partly of the spread and overlap

of more recent formations. There can be no doubt that

the English Carboniferous Limestone once extended con-

Unaously eastward across the north of France, along the

baae of the Ardennes, through Belgium, and across the

present valley of the Rhine into Westphalia. From the

western headlands of Ireland this calcareous formation can

thti3 be traced eastward for a distance of 750 English miles

iato the heart of Europe. Tt then begins to pass into a

aeries of shales and sandstones, which no doubt represent

Uie same proximity to shore as the similar strata in tlio

north of England and Scotland. In Silesia, and still

much further eastwards in central and southern Russia,

representatives of the- Carboniferous Limestone appear, but

interatratified, as in Scotland, with coal-bearing strata.

Traces of the same blending of marine and terrestrial con-

dilioDs are found also in the north of Spain. But over

central France, and eastwards through Bohemia and Moravia

into the region of the Carpathians, the Coal-measures rest

directly upon the ol-der formations, most commonly upon

gaeiss and other crystalline rocks. It would appear that

^eae tracts had remained above water during the time of

the Carboniferous Limestone, but were gradually depressed

during that of the Coal-measures.

In the north of France and Belgium the British type of the

Carboniferous system is well shown. At the base Ilea a group of

green, grey, and reddish sliales and yellow fiaiulstoues, precisely

similar in lithological character to parts of the Calciferous Sand-

stones of Scotland. They nrj well seen in .lioino recent ruihvny

cnttings to the north of Boulogne, and also in tlio valley of tlio

Menso above Namur, lying upoa the Psammites do Co<i<li-oz or

Upper Devonian bt'ds. They aro succeeded by the Carbonifoions

Limestone, which is subdivided into eight fonimtions, having an

aggregato thickness of 800 motrcs, and each chnrncteiizcd by its

own assemblage of fossils. Tlio horizon of the Millstone Giit is

marked by the occurrence of (Jcrtain alum-schists. The Coal-

measures of this area have been referred to in the article Coal."

The Saarbruck coal-field furnishes a good example of that type

of the Carboniferous system where the lower marine series is absent.

It lies unconformably on Devonian rocks, and attains a thickness

» Mlftll. Orir. Afunc. U^p , ISTS, p. 24C.
' C'ntfip urtlclo Com,, vol. vl. y. DC, the ooni bndn of ITnvdinKhoin Is snld tntooE

Cnrbonlfcrons Llme«tonp net*. This, 'vlilch nppctrcrt fo be tho most probnblo view

of ft very obscure point, \\m born proved ti^ be ft iiilPtake. na llic strala nrc nctiinlly

Cofil-mcnsuic'* Inverted in po>l Ion, tbe come rttstitibnnce K-lnpctinrncterisHr of tho

R-.ath mdo of tho bnaln of tho PftR-dc-Cnlais lor ft coii^Meiftblo dl-tnnce. Tbii is

now so crnerally rccoRnliod thnt borlnc^ for conl in that bA»ln through tbo Ter-

Ibiry and Cietaceous formfttlon^ «rc not nrce«Milly "topped on rcficltlnp r>cvonlnn

Nra'a. ns coBl-seanis hnvo been (llwovernl vcttlc.illy below tlio older stin'a

at consldor.iblo depth", t.g.. at Aucliy oil Holn. In minther pi', at 'Conn IfciTB.

tho fact that Hie mensuren on the upin-r leveh nrc Inverted In position .Iiaii

been recently proved by the ninKliipH truvcrsinc the •uinc seonis tn reverst-

ona-T. if. In their aornia) position In Ilie lower ^^nlklllc*. These fncts hnve ^n
Imnnrtnnt beailnp on the qnestlr-n of the prubnlile exiensinn of the Conl-mciisun-s

In tho south-emt of F.nplnnd. Tlic dlieovcrv (In ls:S) of Devonian Mrnta nt the

motlcrnto depth of 1400 feet In the centre of London, nt Mei^srs Meuxs brewery.

In Another intercstliig fuct llinl bear* out tbo vlcw« previously put forward by Jlr

Goduhi Auatcn. (1^- ^)\

[vi. STRATIGRAPHICAL.

It is divided into tbo following groupsof mort than 10,000 feet,

of strati :

—

2. Upper series, consisting at tho top of red sandstones, below
which come shales, sandstones^ &c., with a few coal-seams

—

Anthracosia, Esther in.

1. Lower series, consisting of an upper group of red Oonglomerates,
sandstones, clays, resting upon the great coal-bearing division.

Abundant plants, with labyriuthodonts and insect remains.

Geinitz, drawing attention to the distribution of plants in the

Saxon Coal-Dicasures, remarks that a certain order can be observed

in their appearance. He divides tho strata acoorditigly into tlircg

zones, each marked by a characteristic assemblage of plants, and ha
believes that the classification can be applied in other countries.

3. The Fern Zone, marked by the profusion of its ferns [Sphenop-

trris, HymcnopkyUiics^ SchizoptcriSy Odontoptcris, Keuroptens,

Cycloptcris, Alctkoptcris , Couloptcris). This is underlaid by

2. The Sigillaria Zone, containing many specicsi of Sigillaria, also

Lcpidodcndron, Calamiics, AstTophyllilcs, and a few ferns.

1. The Lycopod Zone, abounding in Sogcnaria Veltkcimiana,

with Sphcnopicris distans, Cala/niitCB transitionis, &c.

^Tlie lowest of theso zones (1) is compared by Geiuitz with tho

Culm, tha.t is, tho sandy, shaly, and coal-benring representative of

tho Carboniferous Limo^one, To the east of the Knine valley, tv»

already mentioned; the true Carboniferous Limestone loses it*

normal character and assumes that of the Culm—a series of shales,

Bandstonea, greywackes, and conglomerates, in which the abundant

fauna of the limestone is reduced to a few moUusks {Produdus

antiqicnSy P. Jalissijnus, P. scmirdiculaivs, Posidonomya Pechcri,

Goniatitrs S2>ha:ricu3, Qrthoccras striatnlum, &c.). I'hQ Posidonoinya

particularly characterizes certain dark shales known as Fosidonia

schists. About 50 species of plants have been obtained from the

Culm, typical species being Calawites transitionis ^ Sagcnaria Vd-

thcimiava, Slirjmnria froidcs, Spthcvopteris disfans, Cycloptcris

tcnnifolia. This flora bears a strong resemblance to that of the

Calciferous Sandstones of Scotland.

XoRTH America.—Kocks correspondLiig in geological

position and tho general aspect of their orgJinic contents

with the Carboniferous sysiera of Europe are aaid to cover

an area of more than 200,000 square miles in the United

States and British North America. The following table

shows tho subdivisions which have been established among

tliem :—
'Coal-racasurcs,—aserirsof sandstones, shales, ironstones, coals,

&c., varying from 100 feet in the interior continental area to

4000 feet in Pennsylvania^ and more than 8000 feet in

Nova Scotia, The plant remains include forms of Lcpido-

dcndron, Sigillaria, Stigmaria, Catamites, ferns, and coni-

ferous k-aves and fruits. The animal forms embrace in tho

marine bands species of Splri/cr, P^odnctns, Bclhrophon,

Nautilus, &c. Among the shales and carbonaceous beds

numerous traces of insect life have been obtained, com-

piising species related to tho may-fly and cockroach.

Spiders, scoriiions, centipedes, limuloid crabs, and land snails

like tho modern Pvpa have also been met with. The fish

remains comprise teeth and ichthyodorulitea of placoid

genera, and a number of ganoids {Eitrylcpis, Corlacanthus,

Mcgalidithys, Jihizodus, kc). Several labyrinthodonts

occur, and tjuo reptiles are represented by one eauriail genus

found in Nova Scotia, the Eosaitrus.

Millstone Grit,—a group of arenaceous and Bometimos con-

glomoratio strata, with occasional coal-seams, only 25 feet

thick in some parts of New York, but swelling out to 1500

feet in Pennsylvania.

Chester group.—Limestones, shales, and sandstones, some-

times 600 feet.

St Louis group.—Limestones with shale, in places 250 feet

Keokuk group. ^Limestone with chert layers and nodules.

Burlington group.— Limestone, in places with chert and horn*

stone, 25 to 200 foet.

Kindevhook group.—Sandstones, shales, and thin limestones,

100 to 200 feet, resting on the Devonian black shale.

The sub-Carboniferous groups are mainly marine limustonos,

but contain here and there remains of the characteristic Car-

- boniferous land vegetation. Crinoids of many forms abound

in tho limestones. A remarkable polyzoori, Archimedes, occurs

in some of tho bands. The brachiopods aro chiefly represented

bv species of Spiri/cr and Productns; tho lUmellibranchs by

.Vyalina, Schizodiis, Avicuhpcctcn, Kucula, Pinna, and others;

tho ccphalopods by Ortlioccras, Nautilus, Goniatitcs, Gyroccras,

kc. The Knropean genua of trilobite, Pkillipsia, occurs

Numerous teeth and fin-spines of selachian fishes give a further

point of resemblance to the European Carboniferous Limestone.

Some of tho rippled rain-pitted ueds contain amphibian foot-

,
prints—the earliest American forma yet known.
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Permian.

Bkitain —In England the Coal-measures are uncon-

formably overlaid by a series of red sandstones, conglo-

merates, breccias, and marls, whiclj at one time were grouped

in one great formation as the New Red Sandstone, in contra-

distinction to the Old Red Sandstone lying below the Car-

boniferous system. They were likewise known- as the

Poikilitic series, from their mottled or variegated colours.

They are now divided into two systems or groups of form-

ations, the lower half being included in the PaL-eozoic series

under the name of Permian (after Perm, a Russian province

whero they are well displayed), and the upper half being

relegated to the Secondary series, and termed Trias.

The Permian system in England consists of the following

subdivisions :—
W. ot Engliuid. E. of England.

3. Upper...

2. Middle.,

1. Lower.,

J
Red sandstones, clays, and
gypsum

Miigiiesian limestone
Maid slate

Red and variegated sand-'

stone

Reddish-brown and purple

sandstones and niQrl3,with

calcareous conglomerates
and breccias of volcanic

rocks

600 ft. 50-100 ft.

10-30

) 3000

600

100-250

From the thicknesses here given, it' is evident that the

Permian rocks have a very different development on the

two sides of England. On the east side, from the coast of

Northumberland southwards to the plains of the Trent,

they consist chiefly of a griiat central mass of limestone.

But on the west side of the Pennine Chain, and extending

southwards into the central counties, the calcareous zone

disappears, and we have a great adcumulation of red,

arenaceous, and gravelly rocks.

Lower.—This subdivision attains its greatest development

iu the vale of the Eden, where it consists of brijk-red sand-

stones, with some beds of calcareous conglomerate or breccia,

locally known as "brockram," derived from the waste of

the Carboniferous Limestone. These red rocks exteud

across the Sol way into the valleys of the Nith and Annan,
in the south of Scotland, where they lie unconformably on
the Lower Silurian rocks. Their breccias consist of frag-

ments of the adjacent Silurian greywackes and shales, but
near Dumfries some calcareous breccias or "brockrams"
occur. These brecciated masses have evidently accumulated
in small lakes or narrow fjords, lluch further south, in

Staflfordshire, and in the districts of the Clent and Abberley
Hills, the brecciated conglomerates in the Permian series

attain a thickness of 400 feet They have been shown by
Ramsay to consist in large measure of volcanic rocks, grits,

slates, and limestones, which can be identified with rocks

on the borders of Wales. Some of the stones are 3 feet in

diameter and show distinct striation. The same writer has
pointed out that these Permian drift-beds cannot be dis-

tinguished by any essential character from modern glacial

drifts, and he has no doubt that they were ice-borne, and,
consequently, that there was a glacial period during the

accumulation of the Lower Permian deposits of the centre

of England.

Like red rocks in general the Lower Permian beds are almost
barren of organic remains. Such as occur are indicative chiefl)' of
terrestrial surfaces. Plant remains occasionally ajipcar, such as
Caukrpitcs (supposed to be of marine growth), Lcpidodcndron
dilatatum, Catamites, SUrnbergia, and fragments of coniferous
wood. The cranium of a labyrinthodont (Dasyceps) has been
obtained from the Lower Permian rocks at Kenilworth. Foot-
prints referred to members of the same extinct order have been
observed abundantly on the surfaces of the sandstones of Dumfries-
shire, and also in the vale of the Eden.

Middle.—This subdivision is the chief repository of
fossils in the Permian system. Its strata are not red,

but consist of a lower zone of hard brown shale with

occasional thin limestone bands (Marl Slate) and an

upper thick mass of dolomite (Magnesian Limestone).

The latter is the chief feature in the Permian develop-

ment of the east of England. It corresponds with the

Zecbstein of Germany, as the Marl Slate does with the

Kupfer-schiefer. It is a very variable rock in its litho-

iogical characters, being sometimes dull, earthy, fine-

grained, and fossiliferous, in other places quite crystal-

line, and composed of globular, reniform, botryoidal, or

other irregular concretions of crystalline and frequently

internally radiated dolomite. Though the Magnesian

Limestone runs as a thick persistent zone down the east

of England it is represented on the Lancashire and

Cheshire side by bright red and variegated sandstone

covered by a thin group of red marls, with numerous thin

courses of limestone, containing Schizodus, Bnlievellia, and

other characteristic fossils of the Magnesian Limestone.

The middle Permian division has yielded about 100 species

belonging to iQ genera of fossils—a singularly poor fauna when
contrasted with that of the Carboniferous system below. The
brachiopods (9 genera, 21 species) include Productus ?iorridiis,

Camarophoria muUiplicala, C. Schlothcimii, Strophalosia Goldfussi,

Lingxda Crcdncri, and Tcrcbratida etongata. The lamellibrancha

number 16 genera and 31 species, among which Schizodus Schio'

thcimii, Bakcvellia iumida, B. antiqua, B. ccratophaga, Mytilut

squa7tw^U3, and Area striata^ aje characteristic. The univalves are

represented by 11 genera and 26 species, including Plturotomaria

and Turbo as common genera. Fishes have been obtained chiefly

in the marl slate to the number of 21 Speciis belonging to 8 genera,

of which PalcEoniscus is the chief. These small ganoids are closely

related to some which haunted the lagoons of the Carbouiferous

period.

Upper.—Murchison and Harkness have classed as Upper
Permian certain red sandstones with thin partings of red

shale, and an underlying band of red and green marls and

gypsum. These rocks, seen at St Bees, near Whitehaven,

resting on a magnesian limestone, have not yet yielded any

fossils.

Continental EtrROPE.—The two types of the Permian

system presented by the east and west sides of England

reappear in different areas on the mainland of Europe. The

eastern or Durham type is found in enormous masses of

strata flanking the Harz Mountains, also in Thuringia, in

Saxony, and in Bohemia. The western or Salopian type

is found over many thousands of square miles in the north

and east of Russia.

The German geologists, recognizing the remarkable two-

fold character of its rocks, have called this system " Dyas,"

and have proposed to retain the term Permian to express

the more simple type, such as is found in Russia and western

England. They group the members of their Dyas as

follows :

—

f Anhydrite, gypsum, rock-salt, marl, dolomite, fetid 8hale(

and limestone. The amorphous gypsum is the chief

member of this group ; the limestone is sometimes full of

bitumen.
Crystalline granular {PMVdiwaclce) and fine sandy i^Asdu:]

dolomite (6 to 65 feet).

Zechstein, an argillaceous thin-bedded compact lirnestono

15 to 30 (sometimes even 90) feet thick.

Kupfer-schiefer—a black bituminous shale not mora than

about 2 feet thick.

.Zechstein, conglomerate, and calcareous sandstone.

Upper.—Conglomerates (quartz-porphyry conglomerate) and
sandstone, with associated melaphyres and tuffs.

Middle.— Red clays, shales, and fine shaly sandstones, with

So { bands of quartz-conglomej-ate and earthy limestone. Mela-

§0 1

phyre and porphyrite masses intercalated,

o
I
Lower.—Shaly sandstones, shales (with bituminous bands),

L and conglomerates.

The name "Rothlicgende" or " Rothtodtliegende" (red-layer cr

red-dead-layer) was given by the miners because their ores dia.

appeared in the red rocks below the copper-bearing Kupfer-schiefer.

The coarse conglomerates have been referred by Ramsay to a glacial

origin, like those of the Abberley Hills. One of the most interest-

ing features of the formation is the evidence of the contempo:;n. j.a
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outpoimng of great sheets of qufirtz-poriilij'ry, grauite-jx-riihyry,

porphyrite, and nielaphyre, with abuudant interstratificatioiia of

varioua tuffa, not infrequently enclosing organic remains. From
the very nature of its component materials, the Kothlicgcnde ia

comparatively barren of fossils, a few ferns, calamites, and remains
of coniferous trees are found in it, particularly towards the base,

where iadeed they for:n, in the Mansfcld district, a coal-scam about
6 feet tliick.

The plants, all of tenestrial gi-outh, on the whole resemble
gcnerically the Carboniferous llora, but seem to be nearly all speci-

fically distinct. They include forms of Calamites {C. gigas), Astero-

phylktes, and ferns of the genera Spheiioptcris^ Alcthopterls,

Jv'europtei'is, Odontoptet-is, with well-preserved Kilicified stems of

tree-ferns {Paaronius^ Tuoicaalls). The conifer Walchia ( /r.

piniformis) is specially characteristic. Fish remains occur sparingly
{Ainbbjpterus, Palcconiscits, Acanthodcs), and traces of lab^riutho-
donts {Arckegosaurus Decheni) have been met with.
The Zechstein group is cliaracterized by a suite of fossils lilto

those of the Middle Permian of England. The Ku]ifcr-schiefer

contains numerous fish [Palcconiscits FrcisUhc7ii^ PlcUysomus gib-

boaiis, &c. ) and remains of plants (coniferous leaves ami fruits and
sea-weeds). This deposit is believed to have been laid down in

some enclosed sea-basin, the waters of which, probably frqm the
rise of mineral springs connected with some of tlie volcanic foci of

the time, wero so charged with metallic salts in solution as to
become unfit for tlie continued existence of animal life. The dead
fish, plants, &:c., by their decay, gave rise to reduction and pre-

cipitation of these salts as sulphides, which thereupon enclosed and
replaced the organic forms, and permeated the mud at the bottom.
Tbia old sea-lloor ia now the widely extended band of copper-slate
wliich has bo long and so extensively been worked along tne flanks

of the Harz. After tho formation of the Kupfer-schiefer the area
must have been once more covered by clearer water, for the Zech-
stein contains a number of organisms of which Producttis horridiis,

Bpirifer undalaltts, Stropkalosia Oold/ussi, Schizodus obscurus, and
J^encstella reli/ormis are common. Eenewed unfavoui-able condi-
tiona are indicated by the dolomite, gypsum, and rock-salt which
succeed. Professor Kamsay, I'easoning upon such phenomena as

developed in England, has connected tbem with the abundant
labyriuthodont footprints and other evidences of shores and land,
M well as the email number and dwarfed forms of the shells in the
Magnesian Limestone, and has speculated on the occurrence of a long
continental period in Europe, during one epoch of which a numbei
of salt inland seas existed wherein tho Permian rocks were accumu-
lated. He compares these deposits to what may be supposed to be
forming now in parts of the Caspian Sea.

North America.—The Permian system la hardly repre-

sented at all in this "part of the globe. In Kansas certain

red and green clays, sandstones, limestones, conglomerates,

and beds of gypsum He conformably on the Carboniferous
system, and contain a few genera and species of molluscs
{BakevdUa^ Myalviaj (tc,), which occur in the European
Permian rocks.

III. SECONDARY OR MESOZOIC.

TaiAssia

It has been already mentioned that the great mass of red

rocks, which in England overlie the Carboniferous system,

were formerly classed together as New Ked Sandstone, but
are now ranged in two systems. We have considered the

lower of these under the name of Permian. The general
fflcies of organic remains in tliat division is still decidedly
Palaeozoic. Its brachiopoda a-nd its plants connect it with
the Carboniferous rocks below. Hence it is placed at tho

close of the long series of Palaeozoic formations. When,
however, we enter the upper division of the red rucks,

though the general lithologicul characters remain very much
as in the lower group, tho fossils bring before us the advent
of the great Mesozoic flora and fauna. This gruup there-

fore is put at the base of the Mesozoic or Secondary aeries.

It is CJilIed Trios, because in Germany it consista of tliree

well-marked subdivisions. But the old name, Now Red
Sandstone, ia familiarly retained for it by many geologists

in England. The term Trias, like Dyas, is unfortunately

chosen, for it elevates a mere local character into an import-

ance which it does not deserve. Thje threefold subdivL^iun,

though so distinct in Germany, disappears elsewhere.

Ga£AT Britaix.—Triassic roclzs occupy a large area of

tne low plains in the centre of England, ranging thence
northwards along the flauks of the Carboniferous tracts to

Lancaster Bay, and southwards by the head of the Bristol

Channel to the south-east coast of Devonshire. They have
been arranged in the following subdivisions :

—

-Red, green, and grey mans, and
Rhretic

UpperTriaa
or Koujwr.

Lower Trias

or Buuter.

Penarth beds.—
" White Lias.'

New Red Marl.—Bed and grey shales and marls,

with beds of rock-salt and g5'psum {Sstheria and
Faramiui/era).

Lower Keuper Sandstone,—Thinly laminated mica-
ceous sandstones and marls (waterstoncs) passing
downwards into white, brown, or reddish sand-
stones, with a base of calcareous conglomerate or

breccia,

middle W'anting in England (MuschclkaJk of Germany).
Upper Mottled Sandstone. — Soft bright-red and

variegated sandstones, without pebbles.

Pebble beds.-—Harder reddibh-brown sandstones with

quartzose pebbles, passing into conglomerate ; with
a base of calcareous brecciu.

I Lower Mottled Sandstone. — Soft bright-red and

t variegated sandstone, without peblles.

Like the Permian red rocks below, the amdstones and

marls of tho Triassic series are almost barren of organic re-

mains. Hence the subdivisions in the foregoing table are

based on mineral characters, and could not therefore be

relied on as a guide in districts outside of the English area.

Indeed, extraordinary differences in the development of the

diflFerent members of the series occur, even within that area,

as may be seen from the subjoined table, which shows the

variations in thickness from nortli-west to south-east :

—
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coast of Devonsbire, it contains casfs of tlie cubical spaces

once occupied by crystals of common salt. But in Cheshire

the salt occurs in two or more beds, of which the lower is

fiomctimes upwards of 100 feet thick. It is a crj'stalUne

substance, usually tinged yellow or red from intermixture

of clay and peroxide of iron, but is tolerably pure in the

best part of the beds, where the proportion of chloride of

sodium is as much as 98 per cent. Through the bright red

marls with which tire salt is interstratified there run bauds

of gypsum, somewhat irregular in their mode of occurrence,

sometimes reaching a thickness of 40 feet and upwards.

Thin seams of rock-salt likewise occur among the red marls.

These facts point to the concentration and evaporation of

salt lakes or inland seas.

The organic remains of the Trias are comparatively few, as the
conditions for at least animal life must have been extremely
unfavourable in the waters of the ancient Dead Sea wherein these

red rocks were accumulated. The land possessed a vegetation

which, from the few fragments yet known, seems to have consisted

in large measure of cypress-hke coniferous trees { Foltzia, Walchia),
with calamites on the lower more marshy grounds. The red marl
group contains in some of its layers numerous valves of the little

crustacean Esihcria mimita, and a solitary species of lamellibrancli,

Pullastra arenicola. A number of teeth, spines, and sometimes
entire skeletons of fish have been obtained {Diptcronotus cyphjcs^

Palcconiscits superstcs, Hyhodus Kcuprri, Acrodus minimus^ Sph^oion-

ekiis minimjis, Lophodus, ke.). flie bones, and still more fre-

quently the footprints, of labyrinthodont and even of saurian
reptiles occur in the Keuper beds

—

Lahyrinihodon (4 species),

Cladi/odon Lloydii^ Hypcrodapedon, Palccosanriis^ Tcratosaurus,
Thecodontosaurus, Jihyncosaurics, and footprints of Ckeiroth/rrium.

The remains of a small niiirsupial {Microlcsies) hare likewise been
discovered.

RjKxtie.—At the top of the Eed Marl certain thin-bedded

strata form a gradation upwards into the base of the

Jurassic system. As their colours are grey and blue, and
contrast with the red marls on which they repose conform-

ably, thfty were formerly classed without hesitation in the

Jurassic series. Egerton, however, showed that, from the

character of their included fish remains, they had more
pnlseontological affinity with the Trias than with the Lias.

Subsequent research, particularly among the Rhffitic Alps
and elsewhere on the Continent, brought to light a great

series of strata of intermediate characters between the Trias

and Lias. These results led to renewed examination of the

so-called beds of passage in England, which were found to

be truly representative of the massive formations of the

Tyrolesa and Swiss Alps. They are therefore now classed

as RhKtic, and considered as the uppermost member of the

Trias, but offering evidence of the gradual approach of the

physical geography and characteristic fauna and flora of the

Jurassic period.

The Rlifftic beds extend as a oontinnous though very thin band
at the top of the Trias, from the coast of Yorkshire across England
to Lyme Regis on the Doi-setshire shores. They occur in scattered

patches even up as far as Carlislo, and westwards on Ijoth sides of

the Bristol Channel. Their thickness, on the average, is probably
not more than 50 feet, though it rarely increases to 160 feet. They
consist of thin-bedded grey and dark shales and clays, with bands
of light-coloured limestone. Oue of their most important sub-

divisions is the so-called Bone-bed—a pyritous, micaceous, and
occasionally rippled sandstone, somJtimes in several bands, abound-
ing in fish bones, teeth, coprolites, and ether organic remains. The
gi-ey marly beds in the lower portion of the series have yielded

remains of the Microlcstcs Ilhocticits. Among the reptilian fossils

are some precursors of the great forms which distinguished the
Jurassic period {Jchthyosaurus and Plesiosaurus). The fishes

include Acrodtts mi/twius, Ccratodns alius, Hyhodus miTwr^ J^'cma-

canthus mouili/cr, &c. Some of the lamellibranchs are spectelly

characteristic ; such are Cardium Bhceticum, Avicula contorta,

Pecten Kalonicjisis, and Pullastra arenicola.

Professor Ramsay has drawn attention to the probable geo-

graphical changes recorded by the Triassio rocks of England. Con-
necting them with the earlier and similar Permian sandstones and
marls he points out that the great Continental period which began
with the Old Red Sandstone closed with the New Red Marl, and
was characterized by the existence of great lakes, many of which
must have been salt, and by the abundance of labyrinthodont

life, Tlie Triassic rooks w^rp, doubtless. Inid down in one of ibcsc
.s;tlt lakes round the mai^uins of wliii h the hibvrinthod.itit!* KM't thrir
footprints on the soft Kind. In the lfh;vtic .M'rics we siv how tlu-ao
inland basins,were gradually invaded by the st-.-i, whidi bron-dit
into the region of Britain the riih fauna of tlie Jurassii' period.

°

Continental Europe.—The Trias is the most compactly
distributed of all the geological formations of Europe. Its

main area extends as a great basin from Basel down to the
plains of Hanover, traversed along its centre by the course
of the Rhine, and stretching from the flanks of the old high
grounds of Saxony and Bohemia on the east across the
Vosges mountains into France. This must have been a
great inland sea. out of which the Harz mountains, and the
high grounds of the Eifel, Hundsruck, and Taunus probably-

rose as islands. It may have extended up to the base of

the Alps, for enormous masses of Triassic rocks now form
part of these mountains. Traces of what were probably-
other basins occur eastward in the Carpathian district, along
the southern front of the Alps, in the west and south of

France, and over the eastern half of the Spanish peninsula.

But these areas have been considerably obscured, sometimes
by dislocation and denudation, sometimes by the overlap

of more recent furmations.

In the great German Triassic basin the deposits are as

shown in the subjoined table.

Upper or Rhsetic.—Grey sandy clays and fine-grained sand-
stones, containing ^57i;'5(;(M7)(,^sp/tHi7('s, and cycads(^rt7)i(7f5^

Ptcrojihyllum)^ sometimes forming thin seants of coal

—

Car-
dium Illurticum^ Avicula contorta^ Esthcria minuta, Notho-
saurus, Tcrwatosaui-us, Bclodon^ and Microlestcs antiguus.

Uiddle (Runte Keupermergel, Gypskeuper),—Bright red and
mottled marls, with beds of gypsum and rock-salt. In some
places whei-e sandstones appear they contain nuuierous plants
(EquiscixtTn columnarCy I'ccnioptcris viitala, Plcrophylluvi,

kc), and labyrinthodont and fish remains. 300 to lOCO feet.

Lower (Lettenkohle, Kohlenkeuper).—Grey sandstones and
dark marls and clays, with abundant plants, sometimes
forming tliin seams of an earthy hardly workable coal

(Lcttenkohlc). The plants inchide, Resides those above
mentioned, the conifei's^7'aj(caro.ri//o7t Thuringicuvi, Voltzin

kctcrophylla, &c. Some of the shales are crowded with
small ostracod Crustacea {Esihcria minula), Ktmains of fisU

{Ccratodus) and of the Mastodonsdurus Ja:geri have been
obtamcd. About 230 feet,

ypper Limestone in thick beds with argillaceous partings.—It

abounds in organic remains among which Ccratiics nodosus^

Nautilus bidorsatKS, Lima striata, Myophoria vulgaris, Tri-

gonodus Sandbcrgcri, Tcrebralula vulgaris, and Encriiius

lillifcynnis are specially characteristic. It is a thoroughly
marine formation, sometimes almost wholly made up of

crinoid stems. 200 to 400 feet.

Middle Limestone and Anhydrite, consisting of dolomites

with anhydrite, gypsum, and rock-salt. Nearly devoid of

oi'ganic remains, though bones and teeth of saurians have
been found. 200 to 400 feet.

Lower Limestone, consisting of limestones and dolomites, but
on the whole poor in fossils, save in the limestone bands,

some of which are full of Tcrebralula vulgaris and Encriiius

lilii/ormis. 160 to 500 feet

Upper (Roth).—Red and gi-een marb, with g}-psum in the

lower part. 250 to 300 feet.

Middle,—Coarse-grained sandstones, sometimes incoherent,

with wayboards of Estheria shale.

Lower.—Fine reddish argillaceous sandstone, often micaceous

and fissile, with occasional interstratifications of dolomite

and of the marly oolitic limestone called " Kogenstein."

The Bunter division is usually barren of organic remains.

The plants already kno\m include Equisctuvi arcna^cum,

one or two ferns, and a few conifers {Albertia and Vollzia).

The lamellibranch Myophoria cosiata is found in the upper
division all over Gennany. Numerous footprints occur on
the sandstones, and tlie bones of Libyrinthodonts as well as

of fish have been obtained.

The Trias attains an enormous development in the eastern Alps,

where it bears evidence of having been accumulated under veiy

different conditions from those of the Trias in Germany. The
great thickness of its limestones, and their unequivocally marine

organisms, show that it must have accumulated in opener water,

which remained clear and comparatively free from inroads of sand>

and muddy sediment. It possesses, moreover, a high interest nj

being a massive formation of marine origin formed between Permian

X — 4.1
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and Jurassic times, and containing a remarkable blending of brae

Palxozoic orgauiama with othere as characteristically Mesozoic. It

is dirided intp two great series :— (1) Lower Tiias, consisting of (a)

Werfen Shales and Guttenstein Limestone, and (4) Virgloria Lime-

Btone or alpine Muschelkalk ; and (2) Upper Trias,—a varied series

of strata in three leading groups, having a united Thickness some-

times of thousands of feet.

North Amekica.-—Rocks wliich are regarded as equi-

valeat to the Europ3aQ Trias cover a large area in North

America. Oq the Atlantic coast they are found on Prince

Edward's Island, New Brunswick,- and Nova Scotia, in

Connecticut, New York, Pennsylvania', and North Carolina.

Spreading over an enormous extent of the western territories,

they cross the Rocky Mountains into California and British

Columbia. They consist mainly of red sandstones, passing

sometimes into conglomerates, and often including shales

and impure limsstoues. On the Pacific slope they contain

distinctly marine organisms, which include a mingling of

such Palseozoic genera.as Spirifer, Orilwceras, andGoniatiles,

with the characteristically Secondary genus >i»!7«o«ifcs. In

the centre and east of the continent they are marked by

the occurrence of terrestrial plants, and in Connecticut by

abundant footprints of land animals. The fossil plants

present a general facies like that of the European Triassic

flora, among them cycads, including some of the European

species of Pterophyllum. Ferns (Pecojiteris, Neuropteris,

Glathropieris), catamites, and conifers are the predominant

forms. The fauna ia remarkable chiefly for the number
and variety of its vertebrates. The labyrinthodonts are

represented by footprints, from which upwards of fifty

species have been described. Saurian footprints have like-

wise been recognized, but in a few cases their bones also

have been found. These saurians had some bird-like

characteristics, among others that of three-toed hind feet,

which produced impressions exactly like those of birds.

It is by iio means certain, therefore, that what have been

described as ornithichnites were not really made by
dinosaurs. A small insectivorous marsupial (Dromatlierium),

found in the Trias of North Carolina, is the oldest American
mammal yet known.

JUBASSIO.

^e next great period of geological time is termed the

Jurassic, from the Jura Mountains, where the deposits of

that age are well developed. It was in England, however,

that they were first studied by William Smith, in whose
hands they were made to lay the foundations of strati-

graphical geology. The names adopted by him for the

subdivisions he traced across the country have passed into

universal use, and though some of them are uncouth English
provincial names, they are as familiar to the geologists of

France, Switzerland, and Germany as to those of England
The Jurassic formations stretch across England in a vary-

ing band from the mouth of the Tees to the coast of Dorset-

shire. They consist of harder sandstones and limestones

interstratified with softer clays and shales. Hence they

give rise to a characteristic tyfie of scenery,—the more dur-

able beds standing out as long ridges, sometimes even with
low cliflFs, while the clays underlie the level spaces between.
Arranged in descending order, the following subdivisions of

tJie English Jurassic system are recognized :

—

Maximum
UUckDOsses.

„ Foot.
Upper fresh-water t(j^s ...

)
Middle moiino beds > ..../.. 360
Lower fresh-water beds .. J

I Portland Stone 70
Portland Sands 150
Kimeridge Clay 600

• Coral Kag and Calcareous Grit « 250

Oxford Clay aud Kellawaj'S Eock 600



^J
GEOLOGY 355

cnan"es which had taken j)laco in the lonp interval The brachiopods

are criicfly species of Rhynchonclla and I'crebralula—genera which,

though occurring in Palceozoic rocks, play there a comparatively

subordinate part. They include the last Spiriferi and Lcptcciue.

Of the lamcllibranchs, a f?w of the most characteristic genera are

Oryphma, Lima, Pecten, Monotis, Cardinia, Hippopodium. Myacitcs,

and Plioladmnya. Gasteropods, though usually rare in such muddy
strata as the greater part of the Lias, occasionally occur, but most

frequently in the calcareous zones. Altogether 89 species are

at present known, the chief genera being Plcurotomaria, Turbo,

Eucychts, Cerithium, and Chcmnilzia. The cephalopods, however,

are the most abundant and characteristic shells of the Lias ; the

family of the ammonites numbers in Yorkshire at least 113 species.

As already stated, some species are so distinctive of special horizons

that the whole of the Lias has been subdivided into zones, each

denoted by the name of its characteristic ammonite. In ascending

order, these zones are named as follows :—In the Lower Lias,—1st,

Ammonites planorhis • 2d, A. awgulatus ; 3d, A. Bucklandi ; 4th,

A. tuberculatus ; 5th, A. ohiusus; Qi\i,A. oxynotus; 7th, A. varicos-

tatics. In the Middle Lias,—1st, A. Jamcsoni and armat-ufi ; 2d, A,
caprieornus; 3d, A. margarUatua -,

4th, A. spinatus; 5th, A. annu-
latlLS. In the Upper Lias,—1st, A. serpciiiinus

',
2d, A. C07nmv.nis

;

3d, A. jurcnsis. The genus Nautilus is also present. The di-

branchiate cephalopods are represented by upwards of 40 species of

the genus Bclcinnites, Numerous species of fishes have been obtained

from the Lias. Some of these are placoid-i, known only by their teeth

{Acralus, Ceratodus), others only by their spines {Ncmacanthus),

and some by both teeth and spines {Hybodus). The ganoids are

frequently found entire, the genera Dapcdius, Pholidophorus,

^chviodus, Lepidolus, Pachycormus, and Lcptolcjns being :;mong

the most frequent. But undoubtedly the most important palae-

ontological feature of the Lias is the number and extraordinary

interest of its reptilian remains. These include the extinct order of

enaliosaurs or sea-lizards, uniting characters which are not found
together in any living forms. Among these are the genus Ichthyo-

saurus, a creature with a fish-like body, two pairs of strong swim-
ming paddles, and probably a vertical tail-fin. The head, joined to

the body without any distinct neck, was furnished with bvo large

eyes, liaving a ring of bony plates round the eyeball, and with teeth

that had no distinct sockets. Some of the skeletons of this creature

exceed 24 feet in length. Contemporaneous with it was the
Plesiosauriis, distinguished by its long neck, the larger size of its

paddles, the smaller size of its head, and the insertion of its teeth

in special sockets, as in the higher saurians. These creatures seem
to have haunted the shallow seas of the Liassic time. There were
also huge winged bat-like reptiles i^DiTTwrphodon), with large heads,

having teeth in distinct sockets, eyes like the Ichthyosaurus,

and one finger of each fere foot prolonged to a great length, for the
purpose of supporting a membrane for flight. The bones, like those

of birds, were hollow and air-filled. Gigantic deinosaurs were like-

wise among the inhabitants of Britain during Liassic time. These
were true reptiles, yet with pecuUaritiea of structure, particularly

in the hinder part of the skeleton, linking them with birds like the

•strich. To this order belongs the Mcgalosaurus from the Lias of

Lyme Regis. Lastly, the true crocodiles had representatives in the
Liassic waters and shores, in the genera Teleosaurus and Sieneo-

saurus.

The LowEB or Bath Ooutes lie conformably npon
the top of the Liaa, with which they are connected by a

general similarity of organic remains. Out of the 312
knbwn species in the Upper Lias, about 39 or 40 pass up
into the overlying formation. The lowest of the three

subdivisions of the English Oolites consists in the south-

west and centre of England of shelly marine liraeatones,

with clays and sandstones ; but, as these strata are traced

northwards into Northampton, Rutland, and Lincolnshire,

they pass into a series of strata indicative of deposit in

the estuary of some river descending from the north, for,

instead of the abundant cephalopods of the truly marine and
typical series, we meet with fresh-water genera such as

Cyrena and Vnio, with marine forms such as Ostrea and
Modiola, thin seams of lignite, and remains of terrestrial

plants. These indications of the proximity of land become
still more marked in Yorkshire, where the strata (800 feet

thick) consist chiefly of sandstones, shales with seams of

ironstone and coal, and occasional horizons containing
marine shells. It is deserving of notice that the Cornbrash,
which forms the top of the Lower Oolite in the typical

Gloucestershire district, occurs likewise in the same position

in Yorkshire. Though rarely more than 8 feet thick, it

runs across the country from Devonshire "o Yorkshire.

Thus a distinctly defined series of beds of an estuarlne

character, exactly representative of the marine formations

of the south-west, shows us that at the close of the Lower
Oolitic period the estuary of the northern tract was sub-

merged, and a continuoi>s sea-floor stretched across the

whole of the south-east of England.
Thanks to the deposits of the Yorkshire estuarine series our

knowledge of the Oolitic is much more ample tlian of the Liassic

flora. With the exception of a few littoral fucoids all the plants

are of terrestrial forms. They comprise about 60 species of ferns,

among which the genera Pecoptcris, Sphcitoptcris, Phleboptcris, and
Tccniopteris are characteristic. Next in abundance come the

cycads, of which more than 20 species are known, belonging to the

genera Otoxamites, Zamites, Pterophyllum, and Cycaditcs. Con-

iferous remains are not infrequent in the form of stems or frag-

ments of wood, as well as in occasional twigs with attached

leaves ; the genera Araucarites, BrachyphylluTn, Thuytcs, Pence,

Il^alchia, Cryptomeriles, and Taxites have been recognized. The
Inferior Oolite presents a tolerably copious suite of invertebrate

remains, which resemble generically those of the Lias. The
predominance of Rliynchonella and Tcrebratula over the rest of

the brachiopods becomes stUl more marked. Oryphpa, Lima,
Pecten, Cardium, Myacites, Mylilus, Pholadomya, Trigonia are

frequent shells, while ammonites and belemnites also occur, though
much more sparingly than in the Lias below, and in some of the

later subdivisions of the Oolitic series. The Fuller's Earth, though
well-marked in the Bath district, where it is about 200 feet thick,

dies out in Oxfordshire, and contains only a few distinctive fossils,

most of its forms being also found in the Inferior Oolite.

The Great or Bath Oolite consists, in Gloucestershire and

Oxfordshire, of three groups of strata. At the base comes

a series of thin-bedded limestones with sands, known as the

Stonesneld Slate ; in the centre lies a mass of shelly and

yellow or cream-coloured often Oolitic limestones, with

partings of marl or clay—the Great Oolite ; while at the

top lies a set of clays and shelly limestones, including the

Bradford Clay, Forest Marble, and Cornbrash. The Stones-

field Slate, the lowest of these three zones, is a local but ex-

ceedingly important subdivision, which ha3 furnished a

large number of reptilian and some mammalian remains. It

must have been deposited in shallow water close to tltickly

wooded shores.

About a dozen species of ferns have been found in the Stonesfield

Slate, the genera Pecopteris, Bphenopteris, and Tceniaptcris being still

the prevalent forms. The cycads are chiefly species of Palceoza/miu,

the conifers of Thuytes. With these drifted fragments of a tenes-

trial vegetation there occur remains of beetles, dragon-flies, and
other insects which had been blown or washed off the land. The
waters were- tenanted by a few brachiopods {Rkynchonella and
Tcrebratiila), by lameUibranclis {OerviUia, Lima, Ostrea, Pecten,

Astarte, Modiola, Trigonia, &c.), hy gasteropods (Natica, Ncrila,

Patella, Trochus, &o. ), by a few ammonites and belemnites, and by
placoid and ganoid fishes, of which about 50 species are known.
The reptiles comprise representatives of turtles, with peculiar species

of Ichthyosaurus and Plesiosaurus. The genus Teleosaurus, which

occurs in the Yorkshire Lias, is among the orgatasms of the Stones-

field Slate. It was a true carnivorous crocodile, measuring about

18 feet in length, and is judged by Phillip to have been in the

habit of venturing more freely to sea than the gavial of the Ganges

and the crocodile of the Nile. The hug* deinosaur ilcgalosaurUs

frequented the shores of the Stonesfield lagoons, walking probably

on its massive hind legs, and feeding on the moUusks, fishes, and

perhaps the small marnmab of the district. It is estimated to have

had a length of 25 feet, and to have weighed 2 or 3 tons. The

flying reptiles were likewise represented by the Rhamphorynchus,—
a harpy-like creature which was able to fly, to shuftio on land, or

perch on rocks, perhaps even to dive in search of its prey. But the

most important organic remains of the Stonesfield Slate are un-

doubtedly its mammalia, of which throe genera Amphithcrium,

Phascolothcrium, and Stercognathus have been determined. Only

portions of lower jaws have yet been found, pointing doubtless to the

fact that, as the animals were drifted from land, the Imyer jaws, un-

protected by outer skin, were separated in decomposition from the

rest of the body. These interesting relics were the first traces of

mammalian life found in strata of such high antiquity. They are

regarded as having belonged to small marsupial animals, to which

living analogues exist in Australia. In the Great Oolite the re-

mains of a gigantic saurian Ccteosaurus have been found. Accord-

ing to Phillips it was probably, when standing, not less than 10

feet in height and 60 ^et in length, a marsh-loving or river-side

animf.I, living on the ferns, cycads, and conifers among which it

dwelt
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In the Middle or Oxford Oolites, the Oxford Clay, so

called from the name of the county through which it passes

in its course from the coast of Dorsetshire to that of York-

shire, consists mainly of layera of stififblue and brown clay.

In its lower portion lies a marked zone of calcareous abund-

antly fossiliferous sandstone, known, from a place in Wilt-

shire, as the Kelaways Rock, which, after dying out in the

midland counties, reappears on the Yorkshire coast. This

zone contains about 150 species of fossils, of which nearly

a half are found in lower parts of the Jurassic series, and

about the same number pass upward into higher zones.

Among its characteristic forms is Ammonitca Callovieiisis. Tlie

Oxford clay, from the nature of its material and the conditions of

its deposit, is deficient in some forms of life which were no doubt
abundant in neighbouring areas of clearer water. Thus there are

hardly any corals, few echinodcrms, polyzoa, or brachiopoda. Some
lamellibranchs are abundant, particularly Qryphcsa and Ostrca

(both forming sometimes wide oyster-beds), Liitia, Avicula, Pecten,

Astarte^ Trigonia—the whole having a great similarity to the

assemblages in the Lower Oolite formations. The gasteropods are

not so numerouB as in the calcoi-eous beds below, but belong mostly
to the same genera. The ammonites are numerous,

—

A. Duiicani,

A. Jason, A. Lambcrti, and A. oculatus being characteristic. Of
the belemnites, which also are frequent, B. haslaius is found all the

way from Dorijetahire to Yorkshire. Spines and teeth of placoid

£shes and entire specimens of Lfpidotus are occasionally to be met
with. The reptiles, besides IcMhyosauncSj Merfalosaurus, Plesio-

sauru^ (4 species), SUneosaurus, and lihamphvrhyi\chu3, comprise

also Plciosaurus—a marine saurian with large head, short neck,

paddles similar to those of Plesiosaurus, approaching the type of

the ichthyosaurians, but even surpassing them in size.

The Coralline Oolite can likewise be traced, with local

modifications and partial interruptions, across England from

Yorkshire to Dorsetshire. It is ns^raed from its beds full of

masses of coral. It consists of three zones,—a lower calcare-

ous grit, a central rubbly limestone with corals (the true

" coral rag " of William Smith), and an upper calcareous

grit, which, though feebly represented further south, attains

importance in Yorkshire. It is frequently entirely made
up of comminuted shells, urchins, corals, and other marine

organisms. The corals include the genera Isastrcea, Thainn-

naslroea, and Thecosmilia. The urchins belong to Cidaris,

Hemicidaris, Pigurus, Pigaster, and other genera. There

are likewise Ammonites, Belemnites, and Nautili.

The Uppeb or Portland Oolites bring before us the

closing epochs of the long Jurassic period in England, vrith

the records of some of the physical revolutions which led to

this change. At their base lies the Kimeridge Clay, so named
from the locality on the coast of Dorsetshire where it is so

well exhibited, and whence it is traceable continuously, save

where covered by the Chalk, into Yorkshire, Like the

Oxford Clay below, it is distinguished by its thickness,

persistence, and peculiar organic remains.

MoUusca appear in greatly diminished variety ; Gryphxa virgula,

Ostrtsa ddtoidecL, Astarte Hartwellcnsis, and Cardium siriaiulum are

characteristic species. The reptiles are the most important of the

paleeontological contents of this zone. They include remains of

turtles, 5 species of Ichthyosaurus, 5 of Plciosaurus, 8 of Plesio-

saurus, Ceteosaurus, Megalosaurus, and the crocodilians Steneo-

saurus, Telcosaui'us, and OoniopkoUs.

The Portland beds are so named from the isle of Portland,

where they directly cucceed the Kimeridge Clay. A feeble

representative of them is believed to overlie that clay on

the Yorkshire coast, but it is in the southern counties that

they attain their chief development They consist, at Port-

land, of a lower sandy set of beds about 150 feet thick, and
of an upper calcareous zone (containing the well-known lime-

stone so largely used for building purposes under the name
of Portland stone) about 70 feet thick.

The fossils, which very commonly occur as mere empty casta, in-

clude as characteristic species Isastraia oblonga, Cardium dissiviile,

Trigonia gibbosa, and Tcrcbra Partlandica. There occur also remains
of some of the groat Oolitic saurians.

The Purbeck beds. So named from the Isle of Purbeck,

where Ihey are best developed, are usually connected with

the foregoing formations as the highest zone of the Jurassic

series of England. But they are certainly separated from
the rest of that series by many peculiarities, which show
that they were accumulated at a time when the physical

geography and the animal and vegetable life of the region

were undergoing a remarkable change.

They have been arranged in three groups. The lowest consists of
fresh-water limestones and clays, with layers of ancient soil contain-
ing stumps of the trees which grew in them. The middle gioup
compiiscs about 130 feet of strata with marine fossils, while the
highest division shows a return of fresh-water conditions. Among
the indications of the presence of the sea is an oyster bed {Osirea dis-

torta) VI feet thick, with Pcctcn, Modiola, Avicula, Thracia, &c
The fresh-water bands contain still living genera of lacustrine and
fluviatile shells

—

Paludind, lAinnaxi, Plaiwrbis, PhyscL, Valvata,
Unio, and Cyclas. Numerous fishes, both placoid and ganoid,

haunted these Purbeck waters. Many insects, -blown off from the

adjacent land, sank and were eratombed end preserved in the cal-

careous mud. Those include coleopterous, orthopterous, hemipter-

ous, neuropterons, and dipterous forms. Remainsof several reptiles,

chiefly chelonian, but including the Jurassic crocodile Goniopholis,

have also heen discovered. But the most remarkable organic re-

mains of the Purbeck beds are those of 10 genera and 25 apeciea

of marsupial mammals, from the size of a mole to that of a pole-

cat. They are believed to have been mostly insectivorous. One
of them ( Triamodon Tnajor) ia regarded by Owen as carnivorous, and
probably about the size of the existing Dasyurtts liiaugei of

Australia. These mammalian remains occur, almost wholly aslower
jaws, in a stratum about 5 inches thick lying near the base of the
Middle Purbeck group.

Continental Eubope.—Jurassic rocks cover a vast area

in central Europe. They rise from under the Cretaceous

formations in the north-east of France, whence they range

southwards down the valleys of the Saone and Rhone to

the Mediterranean. They appear as a broken border round

the old crystalline nucleus of Auvergne. Eastwards they

range through the Jura Mountains up to the high grounds

of Bohemia. They appear in the outer chains of the Alps

on both sides, and on tlie south they rise along the centre

of the Apennines, and here and there over the Spanish

peninsula. Covered by more recent formations they under-

lie the great plain of northern Germany, whence they range

eastwards and occupy large tracts in central and eastern

Russia. According to Neumayr, three distinct geographical

regions of deposit can be made out among the Jurassic rocks

of Europe. (1.) The Mediterranean province, embracing

the Pyrenees, Alps, and Carpathians, with all the tracts

lying to the south. One of the biological characters of this

area was the great abundance of ammonites belonging to

the groups of Heterophylli (Phylloceras) arid Fimhriati

(Lytoceras). (2.) ThecentralEuropeanprovince,comprising

the tracts lying to the north of the Alpine ridge, and marked

by the comparative rarity of the ammonites just mentioned,

which are replaced by others of the groups Inflati (Aspido-

ceras) and Oppellia, and by abundant reefs and masses of

coral. (3.) The boreal or Russian province, comprising the

middle and north of Russia, Spitzbergen, and Greenland.

The life in this area was much less varied than in the others,

showing that in Jurassic times there was a perceptible dim-

inution of temperature towards the north. The ammonites

of the more southern tracts here disappear, together with

the corals.

In France the following arrangement has been toade of

the Jurassic rocks, the subdivisions nearly corresponding to

those first proposed in England :

—

(Purbeck beds not recognized.)

Terrain Portlandien (Calcaire tachetd do Boulogne).

,, Kimcridgien (Argile de Honfleur).

,, Corallieh (Calcaire Corallicn).

,, O.xfordien (Oolithe do Trouville).

,, ('flllovien (Argilcs de Dives — Kelaways Rock).

,, Bathonicn (Oolithe doCaon — Combrash, Terro ii foulon).

,, Bajocien ou Oolithe Inferieure (Oolithe de Payeux).

,, Toarcicn (Marnea Liasiquca sujieriaure Upper Lias).

,, Liasion (Marncs et ralcaires h Beleninites"^ Middle Lias),

,, Sinemurien (Calcaire ii Gryph^os= Lower Lias).
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In uortU-wastern Germany the subjoined classification

has been adopted.

Purbeck group (Set|mlit, Miitidcr Merge), and Eimheek-
hfiuser Platteuk'alk).

is-' S

g-p

OQ

KimeriJge group (Upper, with Ammomlcs gu/as and £xo-

ffyra virgula; Lower or Kei-inceu-Scliichten).

Oxford group (Upper, with Cidaris Jiorigemmai Lower,

^ with Grypluca dilalata).

("Cays with AmvionUes orjiatits.

i Shales with Amm. inacroccphalics.

Upper -| Cornbrash with Avicida cckiitala, Amm. posterns.

I

Shales with Osirca Kiutrri^ Amm. fcmigiiuus.
y'Lon^ oi Amm. Farkinsoni.

iCoronaten-Schichtcn, clays with Belcmnilts gigun-

tciis^ Amm. Hiimphresianus^ Amm. Braikcn-

ridgl.

I
I Shales with Ijwccramus polyplocus, Amm. Miir-

(. Lower < chismue.

( Clays and limestones with Amm. opalinus.

( Grey marls with AinvionlUs jurciisis.

,., Bituminous shales (Posidonien-schiefer) with
rUpper -j

. .'..

I

Middle

Lower

Amm. Iyth£iist3, A. communis^ A. lifroii&j

PosUtonia Broiiiii.

Clays with Aimiu amalthea.

ftlarls and limestones with A71IV1. ccrpriconws.

Dark clays and fernjginous marls with Amm.
brcvispbut.

Clays with Amm. planicosta.

Blue grey clays with Amvi. BucHaiidi /Arieten-

schiclitcn).

Dark class with Amm. angulalus.

Dark clays and sandy layers with Avuii. jjlaiicrbis

{psitoaotus).

North America.—So far as yet known rocks of Jurassic

age play but a very subordinate part in North Aniercian

geology. Perhaps some of tlie red strata of the Trias belong

to this division, for it is difficult, owing to paucity of fossil

evidence, to draw a satisfactory line between the two
systems. Strata containing fossils believed to represent

those of the European Jurassic series have been met with

m recent years during the e.xplorations in the western

domains of the United States. They occur among some of

the eastern ranges of the Rocky Mountains, as well as on

the western side of the watershed. They have been recog^

nized also far to the north beyond the great region of Azoic

and Pateozoic rocks in the arctic portion of the continent.

They consist of limestones and marls, which appear seldom

to exceed a few hundred feet in thickness. The fossils

include species of Pentacruius, Mov.olis, Trigoiiia. Lima,
Ammonites, and Beuemnites.

Cretaceous.

The next great series of geological formations is termed

the Cretaceous system, from the fact that in England and
western Europe one of its most important members is a
thick band of white chalk (creta).

Britain.—The Purbeck beds bring before us evidence

of a great change in the geography of England towards the

close of the Jurassic period. They show how the floor of

tlic sea in which the thick and varied formations of that

period were deposited came to be gradually elevated, and
how into pools of fresh and brackish water the leaves,

insects, and small marsupials of the adjacent land were
washed down.

These evidences of terrestrial conditions are followed in

the same region by a vast delta-formation, that of the Weald,
which accumulated over the south of England, while the

elder parts of the Cretaceous system were being deposited

in the north. Hence there are two types of that system,

one where the strata are fluyiatile or estuarine, termed the

Wealden type, the other where they are marine, known as

the Neocomian type. Arranged in descending order the

following are the subdivisions of the English Cretaceous
rocks :

—

f Upper Chalk with flints ...
)

,,. 1, LoH'er Chalk without -Hints 1

Chalk
-i ,,,

Upper
Green-
sand

Gault

.

Chalk Mar! (Grey Chalk)
LChloritic Marl

.600 to 1200 ft.

• Greenish-grey sandstones and sands 40 „ 150
,

I

Stiff blue clay with calcareous and

[

pyritous nodule*. 100,, 150,

iV

"O

FluvialUe Type. Mariiw Type.

( r Folkstone beds . 1

I
Sandgate beds

.

Hythe beds

Atherfield clay

Upper part of Speeton Clay 150 ,,

Punfield beds, Teall-.y beds,

and middle part of Speeton

Clay 150 „

70 to 100 ft.

75 „ 100 „
SO „ 300 „
L20„ 60,,

II
Lower part of Speeton Clay.. .200

,

WealdCIay,1000
ft.

Hastings beds
consistingof

—

TunbridgeWells
Sand(140-380
ft);

Wadhurst Ciay
(120-180 ft)

;

Ashdown Sand
(, (400 or 500 ft).

Loioer Cretaceous or Neocomian.—The fluviatile develop-

ment of this series in the south of England consists ot a

great depth of sands and clays known generally as the

Wealden series, from the Weald of Sussex and Kent, where

they are best displayed.

They precisely resemble the deposits of a delta, and this is borne

out by their organic remains, which consist partly of terrestrial

plants {Equisctnm, Sphenopicris, Alethcrpten's, Thitytcs^ cycads, and
conifers), and fresh-water ghells ( Univ, 10 species ; Cyrcna, 5 species

;

with C'yclaa, Paludbia, McUiiiia, &c. ), with a few estuarine or

marine forms as Osirca and Mytihis, and ganoid fisTies (Lcpidotus)

like the gar of American rivers. Among the spoils of the land

floated down by this river were the carcases of huge deinosaurian

reptiles (/9i(a7fo(^o?t, Hyheosauriis, Mcgalosaunts)^ of the long necked

plesiosaurs, and of winged pterodactyles. The deltoid formation in

which these remains occur e,\tends in an east and west direction for

at least 200 miles, and from north to south for at least 100. Hence
the delta must have been not leas than 20, .100 stinare miles in area.

It has been compared with that of the Quorta ; in reality, however,

its extent must have been greater than its present visible area, for it

has suffered from denudation, and is to a large extent concealed under

more recent formations. The river probably descended from the

north-west, draining a vast area, of which the existing mountain
groups of Britain are perhaps merely fragments.

The marine type of the Lower Cretaceous rocks is now
commonly termedNeocomian, from Neufchatel(iVcocOT»MOT),

where it is well developed. In the south of England only

the upper division appears, overlying conformably, the

Wealden series, and showing the gradual depression of the

old delta and the advance of the sea. In Yorkshire, how-

ever, a thick deposit known as the Speeton Clay has been

ascertained by Mr J add to pass down into the Jurassic

system, and to contain a representation of the upper parts Oi

the Neocomian of the Continent.

The lower division of the Speeton Clay contains, aniong other

fossils. Ammonites No}-ieus. The central zone is marked by Pccicn

cinclus, Ancyloteras Duvallii, and Meycria onmta. The upper di-

vision is characterized by Pcrna Multcti, Ammonites Deshaycsi%

Pectcnorbiadaris. It is the fossils of this upper division which occur

in the Lower Greensand of Kent. They amount to about 300 species,

of which only IS or 20 percent, pass up into the Upper Cretaceou.s.

This marked pateontological break, taken in connexion with traces

of unconformability between the Lower Greensand and the Gault,

shows that a definite geological boundary-line can be drawn between

the lower and upper parts of the Cretaceous system.

Upper Cretaceous.—At the base of this series lies the

Gault—a dark blue stiff clay or marl, sometimes sandy and

calcareous. It overlaps the older parts of the Cretaceous

series, and in Wiltshire lies on Kimeridge Clay. Among
the characteristics fossils of this division are Cyclocyathus

Fittoni, Caryophilia Bowerbankii, Nucula pectinaia, Ino-

ceramus sulcatus, Natica GauUina, Jiostellaria cannaia.

Ammonites dentalns, and Hamites attenuatus. In aU, about

200 species of fossils occur, of which about j46..jp,eri.cent.

(
pasaiinto up into the Upper Greensand.
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The Gault is overlaid by a group of sands and sandstonea

often of a gi*eenisli tint from the presence of glaucouite

grains. Hence the name Upper Greensaud which is

applied to them. These strata can be traced westwards

into Devonshire, and eastwards to the headlands of Kent,

but they die out towards the north.. Their mineralogical

characters and variable thicknoBS seem to point to tliera as

deposits of the shore of the sea in which the chalk was

subsequently laid down upon them.

Among their characteristic fossils are the sponges Sip7i07iia pyri-

fonnis nnd S. costata
;
urchins of the gener.i Cidaris, Echinus and

Salcnia\ numerous TcrchratulcB and Jihijnchonclla:\ many lainel-

libranchs, particularly of the genera Exogyra, Ostrca, Ori/pha;n,

Lima, Pedcn, and Trigonia ; and gasteropoda of tlie genera JS'atica,

TumtcUa, and otliei^. The cephalopoc^s abound and comprise

many forms of Amvwmtes (40 species), ffatnitcs^ Scaj)hUcs,

Eacuiilcs, Nautilus, and Belemnitcs.

Chalk.—This conspicuous member of theCretaceoussystem

has at its base a white or pale yellow marl with green grains

of gla.uconite, phosphatic nodules, and iron pyrites (Chloritic

Marl), which is succeeded sometimes by a kind of argil-

laceous chalk (Chalk Marl) forming the base of the true

Chqlk. It can be traced from Flomborough Head in York-

fihire across the south-eastern counties to the coast of Dorset.

Throughout this long course its western edge usually rises

somewhat abruptly from the plains as a long winding

escarpment, which from a distance often reminds one of an

old coast line. The upper half of the Chalk is generally

distinguished by the presence of many nodular layers of

flint. With the exception of these enclosures, however, the

whole forniation is a remarkably pure white pulverulent

dull limestone, meagre to the touch, and soiling the fingers.

It i3 composed mainly of crumbled foraminifera, witli the

mingled debris of urchins, corals, and mollusks. It must
liave been accumulated iu a sea of Bon)e depth and tolerably

free from sediment, like some of the foraminiferal ooze of

the existing sea-bed. There is, however, no evidence that

the depth of the water at all approached that of the abysses

in which the present Atlantic globigerina-ooze is being laid

down. Indeed, the -character of the foraminifera, and the

variety and association of the other organic remains, are not

like those which have been found to obtain now on the

deep floor of the Atlantic

Somewhere about 800 species of fossils are known from the Eng-
lish Chalk. Occasional rare fragments of tenestrial wood occur,
perforated by the teredo, and telUng of a transport of some dis-

tance from land. Sponges are numerous. TJu-y have usually
been silicified and preserved in the flint nodules. Among
the more characteristic genera are Choanitcs, Cliona, Vcntn-
culitcs, Brachiolitcs. Spongia, and SiiJhonia. Cai'cful preparation
of a fragment of ehalk usually brings to light remains, sometimes
well preserved, of foraminifeia(7?o/(i/i7m ornata, CristcUaria rotulata,

Globigcriim huUoidcs). Corals arc represented by about 15 species

{Parasmilia, Caloamilia, Caryophyllia, &c.). The echini form oue
of the most conspicuous features among tlio Chalk fossils, from
their individual numbers nnd their variety of forms. Amon^ the
more common genera the following may he n.imed

—

A^ianchytcs,

Echinoconns (Galcntrs), Cardiastn\ Micraslcr, C'yphosoi/ta, Cidatis^
Pseudodiadcma, Discoidca, and Salcnm. Among other star-l'ishes

the geuus Ooniaato-occwv^i in numerous species in the ujipei division

of the Chalk. The crinolds were represented in the sea of the period

by a Comnlula, one or two Pcntacrinitcs, MarinqnUs, and Pourgncti-
crinus. J*oly2oa abound in the Upper ('lialk {Hcjncrosolcn, Pits-

tiilopora, Ilolostoma, &c.). The bracliiojiods ajipear in the form of

great numbei-s o{ Phynchonclla, Tcrcbralula, and TcrchratuUva, with
Crania, Thccidca, and Kingcna. Among the lauKdlibranclis the
genera Ostvfia, Pcctcn, Inoccranuis, a>ul Lima are ])ai-li('ularly fre-

tpicnt. Gasteropoda are comapratively few, Plcitrolivnaria prrspcc-

iiva being one of tlio few forms found both in tlie lower and upper
division of the Chalk, Cephalopoda, however, abound ; character-

istic species are PclcmnitcUa pJena, B. viucronata, Na\((ilus Dcslong-
chavipaianua, Ammonites navicntai'is, A. rarians, A. Pothomagcnsis,
Turrilitcs costatus, Baculilcs baculoidcs, Scaphites mqualis, nnd
Jlamilcs armatus. Upwards of 80 species of fisli have bci-u dis-

covered. Those include chimajroids (Edaphodon, Tschyodus), slmrks
(Ui/hodus, Plijchodiis, La?}ina^ Otodus), ganoids {Macro2w>na, Pyc-
nmlus^ and teloosteous or bony fislies (Bcryx, Enchodns, SaarocC'
p/ialus). Numerous reptilian remains have been found, more par-

ticularly in a bed about 1 foot thick lying nt the bi'se of lh<- C'h.ilk

of Cambridge, and laigely worked for pboHphate of liine derived
from reptilian coprolitcs and bones. Among tiie known forma aro

fieverni chelonians, the great deinosnur AcanthophoJis, several

species of Plcsiosaurits^ 5 or 6 species of Iclti/iyo^atirus, 10 species

of PterodactylU3 from the size of a pigeon upwards, one of

them having a spread of wing amounting perhaps to 25 feet, 8
species of ^fusasaurli3, a crocodilian {Polyptychodon), and some
othei-3. At Cambridge also t!io bones of oul* or two species of birds
have been found, probably belonging to Katalorca allied to the living

gulls.

Continental EaRoPE.—The Cretaceous system in

many detached areas covers a large extent of the Continent.

From the south of England it spreads southward across the

north of France up to the base of the ancient central plateau

of that country. Eastwards it ranges beneath the Tertiary

and post-Tertiary deposits of the great plain, appearing on
the north side at the southern end of Scandinavia and in

Denmark, on tlie south side in Belgium and Hanover, round
the flanks of the Harz, in Bohemia and Poland, eastwards

into Bussia, where it covers many tliousaud square

miles up to the southurn end of the Ural chain. To tlie

south of the central axis in France, it underlies the great

basin of the Garonne, flanks the chain of the Pyrenees on
both sides, spreads out largely over the eastern side of the

Spanish table-land, and reappears on the west side' of the

crystalline axis of that region along the coast of Portugal.

It is seen at intervals along the north and south fronts of

the Alp3, extending down the valley of tlie Blione to the

Jfediterranean, ranging along the chain of the. Apennines
into Sicily and the north of Africa, and widening out from
the eastern shores of the Adi'iatic through Greece, and along

the northern base of the Balkans to the Black Sea, round
the southern shores of which it ranges in its progress into

Asia, where it again covers an enormous area.

A seiics of rocks covering so vast an extent of surface must needs
present many dillerences of type, alike iu their lithological charac-

ters and in their organic contents. They bring before us the records

of a time wlien one continuous sea stretched over all the centre

with most of the south of Europe, covered the north of Afnca, and
swept eastwards to the far east of Asia. There were doubtless

many i^lauJs and lidgcs in this wide expanse of water, whereby its

areas of deposit and biological pinvinres must liave been, more or

less sliarj)ly defined. Some of these barriers can still be traced, as

will bo imnudiately pointed out.

The accompanying table contains the subdivisions of Iho
Cretaceous system which have been adopted in a few of the more
important areas of Continental Europe.

It will be seen from this table that while there is sufficient

]ial.xoutological similarity to allow a geneial pniallelism to be

drawn among the Cretaceous rocks of western Euro]>e, there are

yet strongly- marked dill'ereuccs jioiutlng to very distinct conditions

of life, and probably, in many casps, to disconncclcd areas of

deposit. Nowliere can these contrasts be more strikingly seen
than in crossing from the Cretaceous basin of the Loire to that of

the Garonne. In the north of France the U]i]ier Cictnrcous beds
are precisely like those of England, the soft white Chnlk forming
a conspicuous feature in both countries ; but, on the south side of

the great axis of cryBtalHne rocks, the soft chalk is rejilared by
liard limestones. There is a prevalence of calcareous matter, often

sparry, throughout the whole series of formations, willi compara-
tively few sandy or clayey beds. This mass of limestone attains

its greatest development in the southern part of the department of

the Doidognc, where it is said to be about 800 feet thick. IJut the

lithological dilferences are not greater than tliose of the fossils. Jn

the north of France, Belgium, and England, the singular niolluscan

family of the J/ipjmHlidcc or Jindistcs appeai-s only occosionnlly

and sporadically in the Cretaceous rocks, as if a stray individual

had from time to time found its way into the region, btit witJiout

being able to cstjiidisji a colony there, in the south of Franco,

however, the hippuritcs occur in prodigious quantity. Tliey often

mainly compose the limestones, hence called liippurite limestones

(lludisten-Kalke). They attained a groat size, and seem to have
grown on immense batiks like our modern oyster. They ap]icar

in successive species on the difl'crent stages of the Cretaceous
system, and cnu bo used for marking pala'onlological horizcoi.s, as

tlio ccphalopods are elsewhere. nii> wlip- tliese lamellibrnnclr?

jilayed so important a pan throiig'iiout the Cretaceous period iu t)-

south of France, the numerous ammonites and belemnites, sb

characteristic of the Cluilk in England, were absent^ from tlint

region. Tliis very diolinctivc type of liippurito limcslono has so
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much wiilLT nn extension rlnn the English type of the Cretaceous

system tluit it shouM be n g.inieil as reallj tlie uoruiiil ilcvelop-

nient. It ranges thiougli the Alps into l>ahuutia, and round tlie

great- McJitenanean basin far intij Asia. Guinbel has proposed to

group the European Cretaceous rocks into three great regions :—

(1) the northern province, or area of white chalk with BckiimUcUa,

Tabic showituj the SiMMsimia of the Cretaceous Sijstctii in the

jycst of Europe.
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ileiiths 40 feet below without altering the position of its body. It

niu^t have \\ariJereJ far iixtm laud, and that many kinds of fishes

fonned its food is shown by the teeth and scales found in the

position of its stomach " (Cope). But the leal rulers of the

American Cretaceous waters were the pythonomorphic saurians or

Bea-serpcnts. Some of Ibeni attained a Irn^ith of 75 feet or more.

They possessed a remarkable elongation of form, particularly in the

tail ; their heads were large, flat, and conic, with eyes directed

partly upwards. They swam by means of two pairs of paddles, like

tho flippers of the whale, and the ecl-liko strokes of their flattened

tail. Like snakes they had four rows of formidable teeth on the

roof of the mouth, wliich served as weapons for seizing their prey.

But the most remarkable feature in these creatures was the unique
arrangement for permitting them to swallow their prey entire, iu the

manner of snakes. Each half of tho lower jaw was articulated at a

point nearly midway between the ear and the chin, so as greatly to

widen the space between the jaws, and the throat must, conse-

quently, have been loose and luiggy like a pelican's, Kine species

of birds have been obtained from the American Cretaceous rocks.

Three of these belonged to the order of Katatores or swimmers,
which includes our modern gulls, ducks, and geese ; four were GraUce
or wadcr» ; while two belonged to a long e.Ntinct order, and united
certain ichthyio and reptilian characters with Uiose of birds. (See

Cope, Ficport of U.S. Gcol, Surv. of Tcrritorica, vol. ii., 1875 ;

Marsh, American Journ. Science, 3(1 ser. , i. to iv. ; Leidy, Smiih-
sonian Coninbutions, 1865, No. 192 ; Lesquereux, Crciaceoxis Flora^
Sevort of (I.S. Gcol. Surv. of Territories, voL vi.

)

IV. TERTIARY OR CAINOZOIC.

The close of the Secondary periods was marked in the west
of Europe by great geographical changes, during which the

floor of the Cretaceous sea was raised partly into land and
partly into shallow marine and estuarine waters. These
events must have occupied a vast period of time, so that, when
sedimentation once more began in the region, the organic

remains of the Secondary ages had (save in a few low forms
of life) entirely disappeared and given place to others of a

distinctly more modern type. In England, the interval

between the Cretaceous and the next geological period
represented there by sedimentary formations is marked by
the abrupt line which separates the top of the Chalk from
all later accumulations, and by the evidence that the Chalk
seems to have been in some places extensively denuded
before even the oldest of what are called the Tertiary beds
were deposited upon its surface. There is evidently here
a considerable gap iu the geological record. We have no
data for ascertaining what was the general march of events
in the south of England between the eras chronicled respect-

ively by the Upper Chalk and the overlying Thanet beds.

Here and there on the Continent a few scraps of evidence
are obtainable which help to fill up this gap. Thus, on the
banks of the Meuse at Maestricht, a series of shelly and
pulyzoan limestones with a conglomeratic base (Sj/sicme

Uaestrkhtieu of Dumont, who places it above his Senonian
system in the Upper Cretaceous series) contains a mingling
of true Cretaceous organisms with others which are char-

acteristic of the older Tertiary formations. It contains, for

example, the characteristic Upper Chalk crinoid, Sourgeli-
crinns dlipUcus, in great numbers ; also Ostrea vesimlaris,

Bacidites Favjadi, Betemnilidla mncronata, and the great
reptile Mosasaurux

; but with these occur such Tertiary
genera as Valuta, Fasciolaria, and others. At Faxoe, on
the Danish-island of Soeland, the uppermost member of the
Senonian series contains in like manner a blending of well-

known Upper Chalk organisms with the Tertiary genera
Cyprcea, Oliva, and Mitra. In the neighbourhood of Paris
also, and in scattered patches over the north of France, a
formation known as the pisolitic limestone occurs, which
was formerly classed with the Tertiary formations, seeing
that its fossils had more affinities with later than with older
rocks. But the discovery in it of numerous distinctively
Upper Cretaceous forms has led to its being placed at the
top of the Senonian series, from which, however, it is

marked ofT by a decided uuconforniability, for it rests on a

denuded surface of the Wliite Chalk. These fragmciuary
formations are interesting, in bo far as tlicy help to show
that, thougli in western Europe there is a tolerably abrupt
separation between Cretaceous and Tertiary deposits, there
was nevertheless no real break between the two periods.

The one merged insensibly into the other; but the chroni-

cles of the intervening ages have been in great measure
destroyed.

In entering upon the Tertiary series of formations, we find

ourselves upon the threshold of the modern type of life.

The ages of lycopods, ferns, cycads, and yew-like conifers

have passed away, and that of the dicotyledonous angio-

sperms—the hard-wood trees and evergreens of to-day—now
succeeds them, but not by any sudden extinction and re-

creation, for, as we have seen {ante, p. 359), some of these

trees had already begun to make their appearance even in

Cretaceous times. The ammonites, baculites, and other

cephalopods, which had played so large a part in the mol-

luscan life of the Secondary periods, now cease. The great

reptiles, too, which in such wonderful variety- of type were

the dominant animals of the earth's surface, alike on land

and sea, ever since the commencement of the Lias, now
wane before the increase of the mammalia, which advance

in ever-augmenting diversity of type until man appears at

their head.

The name Ternary, given m the early days of geology

before much was known regarding fossils and their history,

has retained its hold on the literature of the science. It is

sometimes replaced by the term Cainozoic (recent life),

which expresses the great fact that it is in the series of

strata comprised under this designation that most recent

species and genera have their earliest representatives.

Taking as the basis of classification the percentage of living

species of molliisca found in the dilTerent groups of tho

Tertiary series, Lyell proposed a scheme of arrangement

which has been generally adopted. The older Tertiary

formations, in which the number of still living species of

shells is very small, where, in fact, we seem to see as it

were the first beginnings of the modern life, he named
Eocene {dawn of the recent), including under that title

those parts of the Tertiary series of the London and Paris

basins wherein the proportion of existing species of shells

was only 3i per cent. The middle Tertiary beds in the

valleys of the Loire, Garonne, and Dordogne, containing 17

per cent, of living species, were termed Miocene {less recent).

The younger Tertiary formations of Italy were included

under the designation Pliocene {more recent), because they
contained a majority or from 35 to 95 per cent, of living

species. This newest series,however, was furtlier subdivided
into Older Pliocene (35 to 50 per cent of living species)

and Newer Pliocene (90 to 95 per c«nt.). This classifica-

tion, with various modifications and amplifications, has been
adopted for the Tertiary group not of Europe only but of

the whole globe.

As the North American development of the Tertiary

series difTeis in so many respects from that of Europe, it

will be most conveniently considered by itself after the

European classification has been describei

Eocene.

Great Britain.—The Eocene rocks of Britain are en-

tirely confined to the south-east of the island, where they

occupy two great depressions of the chalk, known respect-

ively as the London and Hampshire basins. They have

been arranged into the groups shown in the subjoined table.

Hempstcid beds „ 170 ft

Bcmbridgc , 115 ,,

Osborne ,. ..'... .' .., 70 ,,

Headoa „ 200,,

Upper
" " — K
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Uprwr Bngshot Sand 250 to 300 ft.

Middle Bagshot beds, includ-

ing Barton Clay (300 feet)

and Bracklcsham beds (IQO
feot).

Lower Bagshot bods 100 ,, 150,,

Q li ? S S =»
'

J*- * a> - £ I

^Loudon Clay EO ,, 600 ,,

rOldhaven beds 20 „ 30 „
j AVoolwicb and Reading beds 15 ,, 163 ,,

(.Thanet Sand ^ 20 „ 60 ,,

Grouped ia relation to tlie plij-sical changes which they

record, these strata naturally stand in three divisions. At
the base lies a series of beds laid down in fresh, estuarine,

and sea-water, on an upraised denuded surface of Chalk.

Then comes a central group bearing witness to the deepen-

ing of these shallow waters, and to the advance of the sea

far np the former estuary. The upper group brings before

us proof of the eventual retreat of the sea, and the conver-

sion of the area once more into fresh-water lakes and rivers.

This arrangement does not quite tally with that which is

based on a comparlsoa of the fossils with e.^iisting forms, and
with those of other Tertiary districts, for it places the

London Clay in the middle series, though the fossil evidence

distinctly shows that formation to belong to the older

Eocene groups.

Lower Eocene.—The Thanet Sand at the bnss of the

London Tertiary basin consists of pale yellow and greenish

sand, sometimes clayey, and containing at its bottom a layer

of green-coated flints resting directly on the Chalk. Accord-

ing to Mr Whitaker, it is doubtful if any proof of actual

erosion of the chalk can anywhere be seen under the Tertiary

deposits in England, and he states that the Thanet Sands
everywhere lie upon an even surface of chalk with no visible

unconformability. Professor Philips, on the other hand,

describes the chalk at Reading as having been " literally

ground down to a plain or undulated surface, as it is this

day on some parts of the Yorkshire coast," and having like-

wise been abundantly bored by lithodemous shells. The
fossils of the Thanet Sand comprise about 70 known species

(all marine, except a few fragments of terrestrial vegetation).

Among them are several foraminifera, numerous lamelli-

branchs (Astarte tenera^ Cyprina Iforrisii^ Osirea Bello-

vacina, d'c), a few species of gasteropods {Natica subJe-

pressa,- Aporrhais Soiverhii, <tc.), a nautilns, and the teeth

or palatal bones of fishes (Lamna, Pisodus).

The Woolwich and Reading beds, or Plastic Clay of the

older geologists, consist of lenticular sheets of plastic clay,

loam, sand, and pebble beds. The organic remains show
that the sea of the Thanet Sand era gradually shallowed
into an estuary. They amount to more than 100 species,

and include a few plants of terrestrial growth such as Ficus
Forbesi, GreviUea Heeri, and Laurus Hool-eri. The lamelli-

branchs are partly estuarine or fresh-water (Cydas, Cyrena,
Dreissena, Unio), partly marine. Of the latter a cha'racter-

ktic species is Osirea Bellovacina, which forms a thick

oyster bed at the base of the series. Ostrea tenera is like-

wbe abundant The gasteropods include a similar mixture
of marine withfluviatilespecies (CeWMt'um/ujia^jfm, Melania
injuinala, Natica subdepressa, Fusiis latus, Paludina lenta,

itc.) The fish are chiefly sharks (Lamna). Bones of

turtles and scutes of crocodiles have been (found. The
highest organisms are bones of mammalia, one of which, the..

Coryphodon, was allied to the modern tapir.

The Oldliaven beds forming the base of the London Clay,
though of trifling thickness, have yielded upwards of 150
species of fossils. Traces of Ficus, Chinamomum, and
Coniferas haVe been obtained from ih^m ; but the organisms
are chiefly marine and partly estuarine shells, the gastero-

pods being particularly abundant. The London Clay, as

its name implies, is a mass of clay, stiff, brown, or bluish-

grey with seirtarian nodules. It extends through both the

London and Ilampshire basins, attaining a maximum thick-

ness in the south of Essex. It has yielded a long and
varied suite of organic remains, from which we can see that

it must have been laid down in the sea beyond the mouth
of a large estuary, into which abundant relics of the vege-

tation, and even sometimes of the fauna of the adjacent land

were swept. Its fossils are mainly marine mollusca, and,

taken in connexion with the flora, indicate that the climnte

was somewhat tropiccl in character. The plants include

the fruits or other remains of palms [Nipadites), custard-

apple, acacia, gourds, melons, Proteacece, and Coniferce.

Crustacea abound (Xatiihopsis, Hoploparia), Gasteropod':

are the prevalent moUusks, the common genera being
Pleurotoma (45 species), Fusus (15 species), Cyprcea,

Murex, Cassidaria, Pyruta, and Valuta. The cephalopoda

are represented by 6 or more species of Nautilns, by Belo-

sepia sepioidea, and Beloptera Levesquei. Nearly 100
species of fishes occur in this formation, the rays (ifylio-

hates, 14 species) and sharks {Lamna, Olodus, &.c.) being
specially numeroua A sword-fish (Tetrapierus prisma),

and a saw-fish (Pristis bisulcatus) about 10 feet long, have
been described by Agassiz from the London Clay of Sheppey,
whence almost the whole of the fish remains have been
obtained. The rejjtiles were numerous, but markedly
unlike, as a whole, to those of Secondary times. Among
them are numerous turtles and tortoises, two species of

crocodile, and a sea-snake (Palceophis), estimated to have'

been 13 feet long. Remains of birds have also been met
with; one of these (Z«V/ior;//5Z'!;/^?irenws) appears tohavebeen
allied to the vulture, another (Ualcyornis ioliapicus) to our
modern king-fisher, besides waders and other types. The
mammals numbered among their species a hog (llyra-

cotkerium), several tapirs (Coryphodon, ic), an opossum
(Didelphys), and a bat. The carcases of these animals must
have been boino seawards by the great river which trans-

ported so much of the vegetation of the neighbouring land.

Middle.—The Bagshot group consists of sand and bands
of clay which, iu the Hampshire basin, are tolerably fossili-

ferous. As developed in the Isle of Wight and at Bourne-
mouth, their lower members have yielded a large number
of terrestrial plants, among which the Proteaceai are still

numerous, together with species of fig, cinnamon, fan-palm
(Saba/), oak, yew, cypress, laurel, lime, senna, and many
more. Crocodilian forms still haunted the waters, and have
left their bones with those of sea-snakes and turtles and of

the tapirs and other denizens of the land, which still, as in

the time of the London Clay, continued to be washed out

to sea. Among these strata we now find one of the most
typical organisms of the Eocene rocks of the Jlediterranean

basin, a foraminifer termed Nummidites (N. l<xvigata, N.
scabra, N. varivlaria). Characteristic fossils are Voliiia

athleta, V. luctatrix, Murex asper, Fmvs longoomis, Cardi(a
planicosta, and Chama squamosa.

Upper.—The strata of this division of the Englisli Eocene
formations are entirely confined to Hampshire and the Isle

of Wight. They consist of sands, clays, marls, and lime-

stones, in thin-bedded alternations. These strata were
accumulated partly in the sea, partly ifi brackish, and partly

in fresh water. They were hence named by Edward Forbes

the fluvio-marine series. Among the marine fossils are

—

Fusus porredus, Oliva Branderi, Natica labellata, Ostrea

callifera, and Nummulites laevigata. The genera Cerithium,

Potamomya, Paludina, Planorhis, Limnaa, and Cydas are

abundant, showing the brackish and fresh-water conditions

in which many of the strata were deposited. Remains of

turtles, snakes, crocodiles, and alligators continue to occur

in these Upper Eocene beds. With these are found the

bones of several very characteristic mammals also met with

in the Paris basin,—the three-toed Palceothenum, resem-

bling the living tapir; Aiioplotheriuvi, a. more graceful

X. — 40
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animal with long tail, and two-toed feet, forming a kind of

intermediate type between a hog and a deer or antelope
;

Dichobune, allied to the last named ; also Dichodon, Hyopo-

tamns, Chccropotamus, Hydenodon, kc. The top of the

Eocene series in the Isle of Wight has been removed by

denudation, so that we have no evidence in Britain of what

took place after the close of the Eocene period.

Continental EnKOPE.—Geologists on the continent of

Europe, finding it impossible to carry out the principle of

percentage of recent species, as originally formulated by

Lyell in his terminology of the Tertiary series, have made

various modifications of this nomenclature. By some the

three terms Eocene, Miocene, and Pliocene are retainedj

but, following Beyrich, they subdivide the Miocene into

two, keeping that term for the upper half and calling the

lower Oligocene, which corresponds with LyeU's Lower

Miocene. Others would consider the whole Tertiary and

post-Tertiary series as divisible into three groups, the

Eocene or Older Tertiary, corresponding pretty closely to

the Lyellian use of the term, the Neogene or Younger

Tertiary, embracing both Miocene and Pliocene, and the

Diluvial and AUuviah

In the Paris basin tlio Eocene formations assume a Bomewhat

difftircnt type fro'.n tliat wliicli tbey present in England, thougli

tlie occurrence of a number of tlie same species of fossils in both

allows of their being paralleled in a general way. The lower

Eocene consists there of sand and clay answering in lithological

character to the Thanct Sand and Plastic Clay of the London basin.

The common species in that basin (Ostixa BMovacina) occurs there

in great numbers, while the braclcish water-beds contain some of

the common species at Woolwich, such as Cyrcna cuncifornis

and Mclania inquinata. Beds of lignite occur in this division,

likewise bones of Coryphodon Eocanius, Vivarra gigantca^ and

the bird Oastornis. The Middle Eocene is made up of the character-

istic *'Calcairegrossier"—a mass of limestone, sometimes tender and

crumbling, in other places so compact as to be largely quarried as a

building stone, Some portions are entirely composed of minute fora-

minifera (miliolitic limestone). Among the characteristic fossils of

this division ai-e Jiumniulitcs, Ccritfiiiim giganici0n, with bones of

Dlchobiine, Lophiodon, Faloplothcrium, &c. The Upper Eocene con-

sists of sand (Sables moyens) overlaid by the great gypsum and

gypseous marl group of Montraartre. This is the deposit fcom which

so many of the mammals of the Eoceno period have been recovered.

It is divided into three zones, and among its fossils are upwards of

60 species of quadi-upeds, iucluding many Palsotheres, Anoplo-

thores, Paloplotheres, with Xiphodon, Dicliobune, Adapts, Ohccro-

potamuSj Myoxus, Canis Tarisietisis, Vivcrra Parisiensis, Vesper-

tilio, Diilclphys CuvicH, and about 17 species of birds.

The Eocene formations of the north-west of Europe occupy but a

few detached basins, and consist for the most part of soft clays,

sands, marls, and thin limestones. They were laid down partly in

estuaries, rivers, or lakes, partly in shallow seas near land. They
contain abundantly the vegetation, with some remains of the

quadrupeds and birds, of that land, and show that still in older Ter-

tiary times, as during the long Palsozoio and Secondary ages, the

chief area of laud lay to the north-west. But when we turn to the

corresponding formations in central and southern Europe, they pre-

sent a totally different aspect. In the first place, they at once im-

press us with the idea of their antiquity, for they consist chiefly of

massive, hard, crystalline, and sometimes even marble-like lime-

Blones, which suggest some of the Palaeozoic rocks rather than those

of so modern a date as the London Clay and Calcairo Grossier.

Again, instead of being confined to a few local basins, they cover an

enormous geogi-aphicaf area and phiya notable part in the structure

of some of the great mountain chains of the globe. Crowded as they

are with uummulites, theymust liave been deposited not in estuaries

and shallow bays but in a wide and clear sea, which, traced by the

area of these limestones, must have ranged acrcss the whole of the

south of Europe and north of Africa, througli Greece, Turkey, Asia

iliuor, and the heart of Asia, to the far shores of China and Jnian.

Since the time when this wide channel connected the Atlantic and

Che Pacific across the heart of the Old World, the great mountain

ranges of the Pyrenees, Alps, Apennines, Carpathians, and of Cen-

tral Asia, liavo boon upheaved to their present altitude. Some of

the prominent peaks along their flanks consist of the hardened and

crumi>led calcareous mud of the Eoccue sea.

In the noilheni and southern Alps the Eocene formations consist

of numniuliiie limestone—a grey, yellow, sometimes reddish com-

pact rock, usually contrdning and often made up of nummulites
;

nummnlitc sandstone ; Vienna sandstone—an enormous mass of

•rcuaccous rock almost ' destitute of or^anio remains, and referred

partly to the Cretaceona and partly to the Eocene series ; and Flyscli

—a massive development of dark shales or schists, sandstones,

and argillaceous limestone, sometimes charged with the remains of

fucoids and (at Matt, Glarus) of fish. The nummulitic series of

southern Europe is divided into zones characterized by fossils, "and

brought into a kind of broad parallelism with the subdivisions of

the English and French Eoceno basins. In the eastern Alps, near

Vienna and elsewhere, some of the nnmmiditic sandstones contain

enormous blocks of granite, gneiss, and other crystalline rocks,

which are believed to have been ice-borne, and therefore to provo

the existence of Alpine glaciers even in Eoceno times. These moun-
tains already existed, as it were, in embryo, even far back in the

Secondary and Pal.-eozoic ages. During the later part oftho Eocene
period they seem to have been clothed with an abundant flora,

among which the fan-palm, Banksia, Dryandria, and other plants

iemind one of the living vegetation of tropical America, the East

Indies, and Australia. Out of these plants the important coal-

seams of Hiiring in Tyrol were formed,

Miocene.

According to the original nomenclature proposed by
Lyell, this subdivision of the Tertiary series was meant to

include those strata in which 17 per cent, or thereabouts

of the shells belong to still living species. As- the system

of nomenclature was adopted at a time when our knowledge

both of living and fossil species was still very defective,

it could not but require modification with the progress

of science. Some strata, classed at one time as Miocene

from their proportion of recent fonns, might, on more ex-

tended research, prove to contain a much larger percentage,

and therefore to be referable to a later part of the Tertiary

series. The term, however, is used as a convenient and long-

established designation for a series of strata younger than

the Eocene, which they seem to have succeeded, though in

some parts of the European area after enormous geographi-

cal changes.

Qeeat Britain.—Miocene formations, in the ordinary

sense of the term, are almost entirely absent from the British

Islands. In Devonshire, at Bovey Tracey, a small but

interesting group of sand, clay, and lignite beds, from 200

to 300 feet thick, lies between the granite of Dartm.oor and

the Greensand hills, in what was evidently the hollow of a

Miocene lake. From these beds Heer of Zurich, who has

thrown so much light,on the Miocene flora of both the Old

World and the New, has described about 50 species of

plants, which, he says, place this Devonshire group of strata

on the same geological horizon with some part of the Lower

Miocene formations of Switzerland. Among the species

are a number of ferns {Laslraea stiriaca, Fecopteris lignitum,

&c.) ; some conifers, particularly a Wellingionia called the

Sequoia Couttsice, the debris of which forms one of the

lignite beds ; a few grasses, water-lilies, and a palm. Leaves

of oaks, figs, laurels, willows, and seeds of grapes have also

been detected—the whole vegetation implying a subtropical

climate. In the north of Ireland lies a great plateau of

basalt, presenting along the coast of Antrim a magni-

ficent range of mural escarpments. The basalt-beds mark

siiecessivo outpourings of lava, which took place on a

prodigious scale from the Antrim region northwards

through the Western Islands and the Faroe Islands into

Iceland, and even far up into Arctic Greenland. In

Ireland the basalts attain a maximum thickness of

900 feet; in Mull about 3000 feet. .They are associated

with tuffs, pitchstones, trachytes, and granitoid rocks,

which mark the position of the main vents of eruption. It

is evident that lohg-continued and vigorous volcanic action

took place in these north-western regions. The geological

date of this activity can be approximately fixed by the

fossil plants hero and there to be found in leaf-beds between

the sheets of basalt. They agree generally with species

found in the Older Miocene beds of Switzerland; and hence

the date of this marked volcanic era in the north-west of

Lurope and in Qreenland is placed in the older pan vi tli?
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.]\lioccne period. Witli theso exceptions there are no

Miocene rocks in Britain.

CoNTii\£NTAL EuROPE.—The fecords of the Sllocene

period in Europe bring before us a scene very different from

that which the region presented during the Eocene ages.

The least amount of change took place in the north-west and

north. It consisted chiefly in the upraising of the floor of the

sb allow sea which had stretched eastwards across the north

of France, ^nd the formation of numerous fresh-water lakes,

iQgoons, and mordssea. But over the Alpine region a vast

rt:^volution took place. The Eocene sea had its bed elevated,

and the Alps rose many thousand feet abov^ their previous

height, carrying up on their flanks the hardened, upturned,

crumpled, and crystallized numnmUte limestone. These

vast corrugations of the earth's crust were general over the

whole globe about the same geological period. Subter-

ranean movements appear to have continued during Miocene

times in tbe Alpine area; large lake-basins were formed

over a great part of what is now Switzerland, and in these

the deposits of the period took place. Hence the Pliocene

formations of Europe are in great measure of lacustrine and

terrestrial formation. The aea, however, was allowed to

pass across the south of France between the central a.^is and

tlie Pyrenees. It likewise covered a wide area in eastern

Europe, sweeping far up into the Vienna basin and the foot

of the Austrian Alps. Traces of the occasional presence of

the sea can likewise be followed across Belgium and Korth

Germany, and even on the south side of Lhu Eifel and

Westphalian high grounds iu the basin of Mainz.

la Franco, on tl\e north siile of the axis of old rocks, the upper parts

of the Eoc'iiie series are covered by ceitaia marls, clays, niul lime-

sioucs, coutaining Ostrcoi cijcilhula, and passing up into the thick

sandstone of Fontaincblcau, well knowii lor its picturesque scenery.

These are considered as the base of the Jliocono (or Oligoccno)

soriea. They contain Fiesta clongntit<i, Aporrluiis spcciosa, Pcciini-

cuius ohovntiis, Cijrcna scmlstriala, Ccrithit'in pUcatum, kc. They
arc succeeded by some fresh-water limestones (Calcairo de Benuce)

full of Pahuliiia, Plmwrbis, Limnaa, aud Ifcli-r. Tlieso strata show
very instructively the gradual feballowing of Lire sea in the north of

France, and its conversion into fresh-water lakes and land.

Further to the south a subsequent depression, took place, in which
the slielly sands and niarU (faluns) of Touraine were accumulated.

These strata iio in scattered patches, and seldom exceed 50 feet in

thickness. They contain chiefly ninrino shells {Cypnca, Oliva^

Mitra, Tofcbra, Fasciolaria, Contts^ &c-)> ^^'^ icmains of the

DichobuTus and Cha'ropoiamns, with some of the huge early

pachyderms,

—

Mastodon ^ Dinolherinni^ rhinoceros, hippopotamus,
and species of dolphin, nioi-se, &c.

_ ,

In North Germany theoldcr ^Miocene rocks are mnrino where they

pass westwards into the lii-d<;i;iu area, but as they are followt-d south-

wards they bear evidence of increasing proximify to land) till at last

they contain abuudunt seams of lignite, and hcuce have been termed
the Drowu-coal series. They appear to umlerlie most of the great

north Germanic plain, on the south sido of which they rise

up into the Rhino vnllcy, Thurinfjia, Saxony, and Silesia. The
Crowu-coal series consists of sandstones, eoii;^loniciatcs, and clays,

with leaf-beds and seams of lignite. Tlio last, which have been
larijcly worked as fuel, are mainly composed of remains of conifers,

{TiijrtU'% TnxoxtjJon, Caprcssiaoyyfon, Sequoia), but with them are

rt-ssociated, in the nei^rbbouring strata, leaves and other fragments of

oak, beech, niaplo, ijg, laurel, cinnaniomnm, magnolia, sassafras,

palmacitcs, &c. These strata are overlaid by marine beds contain-

ing Os/nn, Cnnlifa, Flcurotoiim, Fohiin, and numerous corals.

The subleirancan movcniouts above referred to as having long
aflVcted the Alpine region were felt likewise in North Germany,
for we find these marine beds succeeded by a second lignitic forma-
tion, seen at Grosser Hubcnecken, on the eastern horn of the Gulf
of Dantzic. But this could only have been a local uplift, for marine
jsands and clays are next found with a wide diffusion over the
plains of northern Germany.

Nowhere in Europe do the Miocene formations play so

important a part in the scenery of the land, or present on
the whole so interesting and full a picture of the state of

Europe when they weYe deposited, as in Switzerland.

Rising into massive mountains, as in the well-known Bighi
and Kossbcrg, they attain a thickness of more than GOOO
feet. While they include indicatioiA* of the presence of

the sea, they have preserved with marvellous pDi-fcction a

large number of the plants which clothed the Alps, and

of the insects which flitted through the woodlands. They
are termed "Molasse" by the Swiss geologists, and have

been divided into the following groups :

—

Upper fresh-water Molasse and brown-coal, consisting of sand-

stones, marls, and limestones, with a few licnitc-seams and

fresh-water shells, and including the remarkable gi-oup of plant

and insect-bearing beds of Oeningen.

Upper marine Molasso (Helvetian stage)—sandstones and calcare-

ous conglomerates, with 37 per cent, of shells, which are to be

found living partly in the Mediterranean, and partly in tropi-

cal seas.

Lower fresh-water Jlolasse (Mainz stage)—sandstones with

abundant remains of terrestrial vegetation, and containing also

an intercalated marine band with Cerithium, Venus, he.

Lower brown-coal or rod Molasse (Aquitanian stage)^the most
massive member of the whole series, consisting of red sand-

stones, marls, and conglomeratea (Nagelfluh), resting vipon

variegated red mails. It contains seams of lignite, and a vast

abundance of the remains of terrestrial vegetation.

Lower marine Molasse (Tongrian stage)—sandstone containing

marine and brackish-water shells, among which is the Ostrca

cyatkula, above mentioned as a characteristic shell, at thobnsc

of the Miocene series in the north of France.

By far the larger portion of theso strata is of lacustrine origin.

They must have been formed in a hrge lake, the area of which pro-

balify underwent gradual subsidtmce during the period of deposition,

BO that the sea gained occasional admission into it. AVe may form

fiomo idea of the importance of the lake from the fact already stated,

tliat the deposits formed in its waters are upwards of GOOO feet thick.

Thanks to the untiring labom-s of Professor Heer, we know more of

the vegetation of tlie mountains round that lake than wc do of that

of any other ancjent geological i»eriod. The woods were marked l-y

the predominance of an arborescent vegetation, among which ever-

green forms were conspicuous, the whole having a decidedly Ameri-

can aspect. Among tno plants were palms of American type, the

Californian coniferous genus Sequoia, a great variety of maples,

oaks, hornbeams, poplars, planes, willows, laurels, evergreen oaks,

with vines, clematis, cypresses, and many more. In the Oeningen

beds, so gently have the leaves, llowej-s, aud fruits fallen, and so well

have they been preserved, that we may actually trace the alternation

of the seasons by the succession of diH'erent conditions of the plants.

Selecting 482 of those plants which admit of comparison, Heer i-e-

marks that 131.might be referred to a temperate, 2G6 to a sub-trojii-

cal, and 85 to a tropical zone. American types are most frequent

among thorn ; European types stand next in number, followed in

order of abundance by Asiatic, African, and Australian. Groat

numbers of insects (betwecn'SOO and 900 specie.^;) have been obtained

from Oeningen. Judging from the proportions of species found thei^,

the total insect fauna may be presumed to have been then richer iu

some respects than it now is in any part of Europe. The wood-

beetles were specially numerous and large. Nor did the large

animals of the land escape preservation in the silt of the Uke. We
know, from bones found in the Molasse. that among the inhabitants

of that land were species of tapir, mastodon, rhinoceros, and deer.

The woods were flaunted by musk-decj-, apes, opossums, three-toed

horses, and some of the strange, long-extinct Tertiary ruminants,

akin to those of Eocene times. There were also frogs, toads, lizards,

snalies, squirrels, hares, beavers, and a number of small carnivores.

On the lake the huge Dinoihcriuvi floated, mooring himself perhap.

to its banks by the twoslrong tusks in his under jaws. Tlie watei-s

were likewise tenanted by numerous fishes (of which 32 species have

been described, all save one referable to existing genera), crocodiles,

and chelonians.

Contemporaneously with the existence of the gicat SwiSs Miocene

lake, one or more largo sheets of fresli water lay in the heart of

France. In these basins a series of marls and limestones (1500 feet

thick) accumulated, from wJiich have been obtained the remains of

nearly 100 species of mammals,' including some pal.Totheres, like

those of the Paris Eocene basin, a few genera found also in the

Lower Miocene beds of Mainz, crocodiles, snakes, and birds. This

water basin appears to have been destroyed by volcanic explosions,

wdiich afterwards poured out the great sheets of lava, and formed

the numerous cones and puys so conspicuous on the plateau of

Auvcrgne.
The sea which during the later part of the Miocene period

stretched across the south of France ran also up tlie present valley

of the Danube to the foot of the Alps and the high grounds of

Bohemia and Moravia In this wide eastern bay or Vienna basin

a series of deposits was laid down, which have been grouped in four

divisions,—the two lower classed as Miocene, and the two upper rj

Pliocene. The lowest group (Mediterranean stage or Marine Tegcl)

has yielded more than 1000 species of mollusca {Comis, Jncillaria,

Pyruia, Manx, Cardium, &c.), with remains of Mastodon, Dino-
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tlieriwn, and other mammals. The second group (Saimatian stape)

consists of brackish-water beds showing tlio partial uprise of the

bottom of the Vienna basin. It contains Ccrithium, Pahtdina;

liissoa, with bones of dolphins, seals, turtles, and fish. The two
uppermost divisions (Congeria stage and Belvedere stage), referred

to the riiocene series, are fresh-water formations, showing the final

freshening and disappearance of the Miocene sea in the south-east

of Europe.

In Styria and Carinthia the lower Aquitanian or Mediterranean

stage bears witness in its plants and lignites to the proximity of

land during its formation, while its shells are of fresh and brackish

water genera. It has subsequently been upheaved, and the later

Miocene strata lie nnconformably on its edges. The subterranean

movements east of the Alps culminated in the outj)ouring of enor-

mous sheets of trachyte, andesite, propylite, and basalt in Hungary
ftnd along the flanks of the Carpathian chain into Transylvania.

In Croatia the older Miocene marls, with their abundant land-jilants,

insects, &c. , contain two beds of sulphur (the upper 4 to 16 inches

tliick, the under 10 to 15 inches), which have been worked at

Radoboj. At Hrastreigg, Buchberg, and elsewhere, coal is worked
in the Aquitanian stage in a bed sometimes 65 feet thick. In Tran-
sylvania, and along the base of the Carpathian mountains, extensive

masses of rock-salt and gypsum are interstratilied in the Tertiary

formations. The largest of these, that of Parajd, has a maximnin
length of about 2500 yards, a breadth of 1800 yards, and a depth
nearly 200 yards, and is estimated to contain 3500 millions of cubic

feet of salt.

Greenland.—-One of the most remarkable geological

discoveries of recent times has been that of Miocene plant

beds in North Greenland. Heer has described a flora ex-

tending at least up to 70° N. lat., containing 137 species,

of which 46 are found also in the central European Jliocene

basins. More than half of the plants are trees, including

30 epecies of conifers (Sequoia, Thujopsis, Salishuria, &c.),

besides beeches, oaks, planes, poplars, maples, walnuts,

limes, magnolias, and many more. These plants grew
on the spot, for their fruits in various stages of growth have

been obtained from the beds. From Spitzbergen (78° 56' N.

lat.) 136 species of fossil plants have been named by Hcer.

But the latest English Arctic expedition brought to light a

bed of coal, black and lustrous like one of the PalEeozoic

fuels, from 81° 45' lat. It is from 25 to 30 feet thick, and
is covered by black shales and sandstones full of land-plants.

Heer notices 26 species, 18 of which had already been

found in the Arctic Miocene zone. As in Spitzbergen, the

conifers are most numerous (pines, firs, spruces, and
cypresses), but there occur also the arctic poplar, tv;o species

of birch, two of hazel, an elm, and a viburnum. In addi-

tion to these terrestrial trees and shrubs the stagnant v.'aters

of the time bore water-lilies, while their banks were clothed

with reeds and sedges. ^\'Tien we remember that this

vegetation grew luxuriantly within 8° 15' of the North Pole,

in a region which is now in darkness for half of the year,

and is almost continuously buried under snow and ice, we
can realize the difhculty of the problem in the distribution

of climate which these facts present to the geologist

Plioceke.

Great Britain.—The Miocene period seems to have

passed away without any notable portion of the British

Islands being depressed under the sea. Save the great

outpouring of lava in 'Cac north-west, and the rise of

hundreds of " dykes " of basalt along cracks of the crust in

the north of England and throughout Scotland, the area of

Britain seems to have remained as a part of the mainland

of Europe, little affected by the tubterranoan movements
which, as we have seen, were so potent among the Alps and
in eastern Europe. At length the south-eastern counties

began to subside, and on their submerged surface some sand-

banks and shelly deposits were laid down, very much as

similar accumulations now take place at the bottom of the

North Sea. These formations are termed the Crag, and are

subdividsd, according to their proportion of living species

of shells, iuto the follov.'ing groups ;

—

[VI. STEATIGEAPHICAU

*-ii -n r J 1, 1 I Chillesford Clav 1 to 8 ft.Chi lesford bods j „, ,, r a n i -.C i \\ t o
I
ChiUesford Sand with shells 5 ,, 8,,

Norwich (flnvio-marine, wiammaliferous) Ci-ag 5 ,, 10 ,,

Red Crag 25 ,,

White (Suffolk, coralline) Crag 40 ,, CO „

The White Crag consists of shelly sands and marls. It

contains 31 G si>ecies of shells, of which 84 per cent, are

still living. Among these are Terelraiula rjrandis, Lingula
Dnniortieri, Pecten operc-ularis, Pkoladomya histerna, PyruUi
reticulata. The name coralline was given to the formation

from the immense number of coral-like polyzoa which it

contains, no fewer than 130 species having been described.

The Eed Crag is also a thin and local formation, consisting

of a dark-red or brown ferruginous shelly sand. Of its

mollusks, 92 per cent are believed to be still living species,

and, out of 25 species of corals, 14 are still natives of

British seas. Some of the typical shells of this subdivision

are Trophou antiquum (Fusus contrarius), Valuta JximhsHi,

Purpura ietragona, Pecten opercularis, Pectvnculus gly-

ciyneris, and Cyprina rustica. Numerous mammalian re-

mains have been obtained from these sands, including bones

of Mastodon Arvernensis and M. tapiroiden, Elephas me-

riJionalis, lihinoceroa Sclddermacheri, Tapirits prisons, Sus

anliquns, Equus plicideus, Uipparion, Uycena antiqua, Felis

pardoides, and Cervus aiwceros. The Norwich or Kluvio-

marine or Mammaliferous Crag consists of a few feet of

shelly sand and gravel, containing, so far as known, 139
species of shells, of which 03 per cent, are still living.

About 20 of the species are land or fresh-water shells.

The name of mammaliferous was given from the large num-
ber of bones, chiefly of extinct species of elephant, recoverej

from this deposit. These fossils comprise Mastodon
Arvernensis, Elepltas meridionalis, E. antiquxis, a hippopo-

tamus, horse, and deer, likewise the living species of otter

and beaver. One interesting feature in this formation is the

decided mixture in it of northern species of shells, such as

Rhynchonella psittacca, Scalaria Greenlandica, and Aslarte

borealis. These may be regarded as the forerunners of the

great invasion of Arctic plants and animals which, in the

beginning of the Quaternary ages, came southward into

Europe, together with the severe climate of the north. Tlio

Chillesford beds occur likewise as a thin local deposit iu

Sufi'olk and Norfolk.- Of the shells which they contain,

about two-thirds still live in Arctic waters. It is evident

that, in these fragmentary accumulations of the Crag series,

we have merely the remnants of some thin sheets of shelly

sands and gravels laid down in the shallow waters of the

North Sea, while that great lowering of the European
climate was beginning which culminated in the succeeding

or Glacial period.

. CoNTiNENT.VL EuROPE.—Marine strata, sometimes of considerablo

thickness, were laid down over different portions of the Kuropenn
area during the Pliocene period. The most extensive of these occnr

iu Italy and Sicily ; iu the latter island they have since been up-

heaved to a height of 3000 feet above the se.a. They have likewisfl

been raised into the chain of heights flanking the Apennine Moun-
tains, where they are known as the Subapennine eeries. In the shore

waters and estuaries of that ancient Italy some of the same huge
mammals lived as were contemporaneously denizens of England,

—

the Auvergne mastodon. Rhinoceros Etruscua Etepluis vicridionalis^

Hippopotamus major, with bears and hyoenas.

Eastwards we obt-ain evidence of the gradual cxclnsion of the sea

from the areas of the European continent which it had covered during

the Miocene period. The Congeria stage (above referred to) of the

Vienna basin bringa before us the picture of an isolated gulf gradu-

ally freshening by the inpouring of rivers like the modern Caspian,

but with bays nearly cut off from the main body of water, and un-

dergoing so copious an evaporation without counterbalancing inflow

that their salt was deposited over the bottom as in the Karaboghaz

of the Caspian {ante, p, 279).

Tertiary Series of North America.

Tertiary formations of marine origin extend in a strip

of low land along the Atlantic border of the Utiited States.
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from the coast of New Jersey southward round the margin

of the Gulf of Mexico, whence they run up the valley of

the Mississippi to beyond the mouth of the Ohio. On
the western sea-board they also occur in the coast ranges

of California and Oregon, where they sometiine.s have a

thickness of 3000 or 4000 feet, and reach a height of 3000
feet above the sea. Over the Rocky Mountain region

Tertiary strata cove- an extensive area, but are chiefly of

fresh-water origin, though containing marine interstratifi-

cations. The following are the subdivisions into which
they have been grouped, together with their supposed
European equivalents ;

—

4. Sumter series = Pliocene.

3. Yorktown,, = Miocene, with perhaps part of Pliocene.

2. Alabama ,, = Middle and Upper Eocene.

1. Lignitic „ = Lower Eocene.

1. Lignitic.—As already nientionod, it is still matter of dispute
whether this formation should not be included wholly or in large

measure in the Cretiecous system below. It consists mainly of
lacustrine strata, with occasional brackish water and marine bands.
It? name Is derived from the beds of fossil fuel which it contains.

The mollnsea in some of the shell-boaring beds comprise species "of

/noccramus, AncUara. Gyrodcs, Cardium, Cyrcna^ Mclampus, Ostrea,

and Anomia. Other strata contain thn modern lacustrine and fluvi-

aTile gc tieia Pkysn, Valva'a, Cyrcna^ Corbula, and Unto. An
abundant tc-rrestri.il flora ha-s been disinterred from the Lignitic

strata. It resembles iu many jespecta the present flora of North
America, comprising; as it does sjiecies of oak, jioplnr, maple, elm,
dog\vood, beech, hickoiy, ilex, plane, fig, cinnamon, laurel, magiiolisi,

vmilax, thuja, se'i^uoia, and several palms. A few of tbo species

are common to the Middle Tertiary flora of Europe, and a nunber
of them have bet-n met with in the Tertiary beds of the Arctic
regions. Some of the seams of vegetable m.atlcr arc true bituminou3
cords and even anthracites.

]t was stated in the account of the Korth American Cretaceous rocks
that considerable difference of opinion exists as to the lino to be drawn
between these rocks and those of Tertiary age. According to Cope,
the Vertebrate remains of the Lignitic series bind it indissolubly
to the Mesozoic formations. Lestjuereux, on the other hand, insists

that the vegetation is unequivocally Tertiary. The former writer,

admitting the force of the evidence furnished by the fossil plants,

concludes, that " there is no alternative but to accept tlie result that
a Tertiary Hora was contemporaneous with a Cretaceous fauna, estab-

lishing an uiiiuterrupted succession of life across what is generally
regarded as ouo of the greatest breaks in geoloj^ic time." The
Li«nitic series was disturbed along the KocKy Mountain region
before the deposition of the succeeding Tertiary formations, for these
lie uncomformably upon it. So great have been the changes in
some regions that tlio strata have assumed the character of hard
slates like t^ose of Palxozoic date, if indeed they have not become
iu California thoroughly crystalline masses,

2. Alabama Group.—The strata included in this group are
b*'lioVed to represent the Middle and Upper Eocene of Europe. As
tiicir name iniplius, they, are wefl developed in the State of Alabama,
where they consist of two sub-groups,—(I) the Claybome beds

—

clays, marls, limestones, lignite, and sands, and (2) the Vicksburg
beds—lignitic clays, limestones, and marls,—the whole attaining a
thickness of nearly 250 feet. But the strata thicken into South
Carolina. Towards the west the marine fossils give place to leaf-beds
and lignites. In the Green River basin the strata attain a thickness
of more than 2000 feet, lying on the disturbed Lignitic group, and
containing beds of coal, with remains of fish and of tapiroid pachy-
derms. The fossils of the Alabama group in the eastern States
comprise numerous sharks, some of which are specifically, and more
are generically, the same as some of the English Eocene forms, such
as Lavina eirgans, and Carcharodon mcgalodon ; also bones of several
crocodiles and suakes. In the lacustrine and fluviatile deposits of
the west there have been found also the remains of several

birds, and a large number of mammals, including marsupials,
nunierous representatives of the tapirs, with double paii-s of nasal

horns ^n early form of horse (Orohippits) not laneer than a fox, aiid

with lourtoos in the fore font, rodents, insectivores, bats, carnivores,
and a number of forms allied to the living lemurs and marmosets. The
richness of this fauna is remarkable, particularly in the mammals.

3. Yorktoum Group.—Under this name are classed strata of sand
and clay, which extend over a large area in the seaward part of the
eastern States. Their organic remains (comprising moUusks, with
wmains of sharks, seals, walrm^es, whales, kc.) show them to have
been chiefly laid down in a shallow sea in Miocene time. Westward,
in the Upper Missouri region, and across the Rocky Mountains into
California and Oregon, strata assigned to the same geological period
were laid down in great lakes, and attain thicknesses of 1000 to 4000
<v 6000 feet. The organic remains of these ancient lakes embrace
examples of three-toed horses {AnckUhcrium), of homed tapir-like

animals {TUanoUteriuni), of forms related to the hog, rhinoceros,

camel, lama, deer, musk-ox, hare, squirrel, beaver, hyaena, wolf,
panther, and tiger. The intermediate types indicated by Cuviei*
among the Paris Tertiary beds have been greatly increusea from tho
American Tertiarj' groups by the researches of Marsh and Leidy.

4. Sumter Group or Pliocene.—In the Carolina States beds of
loam, clay, or sand, lying in hollows of the older Tertiary deposits,

and containing from 40 to 60 per cent, of living marine shells, are
referred to the Pliocene age. In the Upper Missouri region, the
Yorktown group is overlaid by other fresh-water beds, which are

believed to be Pliocene. These strata contain land and fresh-water
shells, probably o! existing species. But their most remarkable
organic remains are the mammalia, which continue the wonderful
series in the strata underneath. Dana thus summarizes the facts :

—

'^Leidy has determined a large number of Pliocene mammals, ,all

now extinct. They include three species of camel {Procamelus) ; a

rhinoceros as large as the Indian species ; a mastodon smaller than
Af. Amcricanus, L., of the Quaternary; an elephant {E. Americanus),
occurring also in the Quaternary ; four or five species of the horse
family, one of which was closely like the modern horse ; a species

of deer {Ccrviis Warrcni, L.) ; others near the musk-tleer of Asia
;

Npecies of McrccJiyits^ allied to Orcodon (a genius intermeiliate

between deer, camel, and hog) ; a wolf larger than any living
species; a small fox; a tiger {Felis augustus, L. ) as large as the
Bengal tiger, besides other carnivores ; a small beaver ; a porcupine.
The collection of animals has a strikingly Oriental character, except
in the preponderance of herbivores.''

V. POST-TERTIAUY OR QUATERNARY.

Under this division are included the various superficial

deposits in which all the mollusca are of still living species.

It is usually subdivided into two series— (1) an older group
of deposits in which many of the mammals are of extinct

species,—to this group the names of Pleistocene, Post-

Pliocene, or Diluvial have been given ; and (2) a later series,

wherein the mammals are all of still living species, to which
the name of Recent or Alluvial has been assigned. These
subdivisions, however, are confessedly very artificial, and it

is often exceedingly difficult to draw any line between them.

In Europe and North America a tolerably sharp demarca-

tion can iLsually be made between the Pliocene formations

and those now to be described. The Crag deposits of the

south-east of England show traces of a gradual lowering of

the temperature during later Pliocene times. This change of

climate continued to augment until at last thoroughly arctic

conditions prevailed, under which the oldest of the Post-

Tertiary or Pleistocene deposits were accumulated.

It is hardly possible to arrange these deposits in a strict

chronological order, because we have no means of deciding,

in many cases, their relative antiquity. The following table

is rather an enumeration of the more important of them
than an arrangement in their exact sequence :

—

River alluvia, peat mosses, lake deposits, blown
sand, marine deposits, raised beaches.

' Brick-earth, valley -gravels, old marine terrace^

cavem-deposits.
Moraine-sturf, Kanie or Eskcr series, Clyde-beds,

Upper Boulder clays, Interglacial beds, Lower Till,

ice-worn rock -surfaces.

iPre-glacial forests and land surface

Recent..

Pleistocene

or Glacial..

Pletbtocene or Glacial.

Under the name of the Glacial Period or Ice Age, a re-

markable geological episode in the history of the northern

hemisphere- is denoted. We have seen in the foregoing

section on the Crag deposits that there is evidence of a

gradual refrigeration of the climate at the close of the

Tertiary ages. This change of temperature affected the

higher latitudes alike of the Old and the New World. It

reached such a height that the whole of the north of Europe

was buried under snow and ice, extending southwards even

as far as Saxony. The Alps and Pyrenees were loaded with

vast snow-fields, from which enormous glaciers descended

into the plains, overriding ranges of minor hills on their way.

The greater portion of Britain was similarly ice-covered.
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The effect of the movement of the ice was necessarily to

remove the soils and Buperficial deposits of the land surface.

Hence in the areas of country so affected, the ground having

been scraped and smoothed, the glacial accumulations laid

down upon it rest abruptly, and without any connexion, on

whatever underlies them. Considerable local differences

may be observed in the nature and succession of the differ-

ent deposits of the glacial period, as they are traced from

district to district. It is hardly possible to determine, in

some cases, whether certain portions of the series are coeval

or belong to different epochs. But the following are the

leading facts which have been established for the North-

European area. First, there was a gradual increase of the

cold, though with warm intervals, until the conditions of

modern North Greenland extended as far south as Middlesex,

Wales, the south-west of Iieland, and 50" N. lat. in central

Europe. This was the culmination of the Glacial period.

Then followed a considerable depression of the land and
the spread of cold arctic water over the submerged tracts,

with abundant floating ice ; next came a re-elevation,

with renewed augmentation of the snow-fields and glaciers.

Very gradually, and after intervals of increase and diminu-

tion, the ice ret-ired towards the north, and with it the

arctic flora and fauna that had peopled the European plains.

The existing snow-fields and glaciers of the Pyrenees,

Switzerland, and Norway are remnants of the great ice-

sheets of the glacial period, while the arctic plants of the

mountains are relics of the northern vegetation which was
universal from Norway to Spain.

Ice-worn Bocks.—Beginning at the base of the deposits

from which this interesting history is compiled, we find the

solid rocks over the whole of northern Europe to present the

characteristic smoothed flov/ing outlines which can be pro-

duced only by the grinding action of land-ice {a)iie, p. 282). i

Where they have been long exposed, this peculiar surface is

apt to be effaced by the disintegrating action of the weather,

though it retains, its hold with extraordinary pertinacity.

Along the fjords of Norway and the sea-lochs of the west of

Scotland, it may be seen slipping into the water, smooth,

bare, polished, and grooved as if tlie ice had only recently

retreated. But where the protecting cover of clay or other

saperficial deposits has been newly removed, the peculiar ice-

worn surface is as fresh as that by tlie side of a modern
glacier. Observations of the directions of the striae have
shown that on the whole these markings diverge from the

main masses of high ground. In Scandinavia they run west-

wards and south-westwards on the Norwegian coasts, and
eastwards or south-eastwards across the lower 'grounds of

Sweden. When the ice descended into the basin of the Baltic

and the plains of northern Germany, it moved southwards

and south-westwards, but seems to have slightly changed its

direction in different areas and at different times. Its move-
ments can be made out partly from the striaj on the solid

rock, but more generally from the glacial drift which it has

left behind. Thus it can bo shown to have moved down
the Baltic into the North Sea. At Berlin its movement
must have been from east to west. But at Leipsic, as

recently ascertained by Credner, it came from N.N.W. to

S.S.E., being doubtless shed off in that direction by the

high grounds of the Harz mountains. Its southern limit

can be traced with tolerable clearness from Jevcnnaar in

Holland eastwards across the Rhino valley, along the base

of the Westphalian hills, round the projecting promontory
of the Harz, and then southwards through Saxony to the

roots of the Erzgebirge. Passing next souih-eastwards

along the flanks of the lliesen and Sudeten chain, it sweeps
across Poland into Russia, circling round by Kieff, and
northwards by Nijni Novgorod towards the Urals.

It has been estimated that, excluding Finland, Scandi-

navia, and the British Isles, the ico must have covered not

[VI. STK.VTIORAPHICAL.

less than 1,700,000 square kilometres of the present low-

lands of Europe. Its influence on the solid rocks over

which it passed has not been everywhere equal. Over
much of the north German plain, indeed, the rocks are con-

cealed under drift. Butin themoreundulatinghillyground,
particularly in the north and north-west, the ice has effected

the most extraordinary abrasion. It is hardly possible,

indeed, to describe adequately in words these regions of

most intense glaciation. The old gneiss of Norway and
Sutherlandshire, for example, has been so eroded, smoothed,

and polished, that it stands up in endless rounded hum-
mocks, many of them still smooth and flowing like dolphins,'

backs, with little pools, tarns, and larger lakes lying between

them. Seen from a height the ground appears like a billowy

sea of cold grey stone. The lakes, every one of them lying

in a hollow of erosion, seem scattered broadcast over the

landscape. So enduring is the rock, that even after the

lapse of so long an interval, it retains its ice-worn aspect

almost as unimpaired as if the work of the glacier had been

done only a few generations since.

Some idea of the massivencss of the ice-sheet is obtain-

able from a consideration of the way in which the striiE run

across important hill ranges, and athwart what might seem

to be their natural direction. Whilst there was a general

southward movement from the great snow-fields of Scandi-

navia, the high grounds of Britain were importarit enough

to have their own independent ice, which, as the stri;e show,

radiated outward, some of it passing westwards into the

Atlantic and some of it eastward into the North Sea. So

thick must it have been as it moved off the Scottish High-

lands that it went across the broad plains of Perthshire,

filling them up to a depth of at least 2000 feet, and passing

across the range of the Ochil Hills, which at a distance of

12 miles runs parallel with the Highland mountains, and

reaches a height of 2352 feet. In such cases it has been

observed that the striae along the lower slopes of the hill

barrier run either parallel with the trend of the ground or

slant up obliquely, while those on the summits may cross

the ridge at right angles to its course. This shows that there

must have been a differential movement in the great ice-

sheet, the lower parts, as in a river, becoming embayed,

and being forced to move in a direction sometimes even at

a right angle to that of the general advance. On the lower

grounds, also, the striae, converging from different sides,

unite at last iu one general trend as the various ice-sheets

must have done, as they descended from the high grounds

on either side and coalesced into one common mass.

This is well seen in the great central valley of Scotland.

Still more marked is the deflexion of the striae in Caith-

ness and the Orkney and Shetland Islands. In these

districts the general direction of the striation is from

S.S.E., which, in Caithness, is nearly at right angles to

what might have been anticipated. This deflexion has

been attributed to the coalescence of the ice from Norway
and from the northern Highlands in the basin of the North

Sea, and its subsequent progress along the resultant line

into the Atlantic. But it may have been due to the fan-

shaped spreading out of the vast mass of ice descending

into the Jloray Firth ; for the striae on the south side of

that inlet run E. by S., and at last S.E., on the north-east

of Aberdeenshire^ showing that the ice, on the one hand,

tnrned southwards into the North Sea, until it met the

N.E. stream from Kincardineshire and the valleys of the Dee

and Don, while, on the other, it moved northward so as

no doubt to join the Scandinavian sheet, and march with

it into the Atlantic. The basin of the North Sea must

hare been choked up with ico in its northerii, parts, if not

entirely. At that time England and the north-west of

Franco were united, so that any portion of the North Sea

basin not invaded by land-ico must have formed a lake,
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with ite outlet by the hollow through which the Strait of

Dover has since been opened. It has been suggested that

during such a condition of things the widespread fresh-

water deposit termed Loess was formed, which covers so

Urge a space in the lower plains of the Eliina aud the

north of Belgium, and appears in the valleys of the south-

east of England.

The ice is computed to have been at least between GOOO
and 7000 feet thicls; in Norway, measured from the present

sear-level. From the height at which its ttansported debris

has been observed on the Harz, it is believed to have been

at least 1470 feet thick there, and to have gradually risen

in elevation as one vast plateau, like that which at the

present time covers the interior of Greenland. Among the

Alps it attained almost incredible dimensions. The present

snowfields and glaciers of these mountains, large though

they are, form no more than the mere shrunken remnants

of the great mantle of snow and ice which then over-

spread Switzerland. In the Bernese Oberland, for example,

the valleys were filled to the brim with ice, wliich, moving
northwards, crossed the great plain, and actually overrode

a part of the Jura mountains. Huge fragments of granite

and other rocks from the central chain of the Alps are

found high on the slopes of that range of heights.

Boulder-clay or Till.—Under this name is included the

debris which accumulited and was pushed onward under

the ice-sheet, the "grUnd-morane " or "moraine profonde"

(ante, p. 282). AU over the low grounds of North Germany,
Denmark, and Holland lies a stony or earthy clay passing

into saud or grave!, in which, together with locally derived

debris, there is a greater or less proportion of fragments

from the north. Some of the rocks of Scandinavia, Finland,

aud tue Upper Baltic are of so distinctive a kind that they

can be recognized in small pieces in the boulder-clay. Thus
the peculiar syenite of Laurwig in the south of Norway has

been recognized abundantly in the drift of Denmark ; it

occurs in that of Hamburg, and in the boulder-clay of the

Holderuess cliffs in Yorkshire. The well-known Rhomben-
porphyr of southern Norway has likewise been recognized

at Holderness. Fragments of the Silurian rocks from

Gothland, or from the Russian islands Dago or Oesel, have
been met with as far as the north of Holland. These trans-

ported fragments, so abundant within the line of demarca-

tion just traced, are an impressive testimony to the move-
ments of the northern ice-sheet and floating ice.

The boulder clay is not spread as a uniform sheet over

the ground, but varies greatly in thickness and in irregu-

larity of surface. Round the mountainous centres of dis-

persion it is apt to occur in long ridges or " drums " which
run in the general direction of the rock-striation.

In those areas which served as independent centres of

dispersion for the ice-sheet, the boulder-clay partakes largely

of the local character of the rocks of each district where it

occurs. Thus in Scotland the clay varies in colour and
composition as it is traced from district to district. Over
the Carboniferous rocks it is dark, over the red sandstones

it \a red, over the Silurian rocks it is fawn-coloured. The
great majority of the stones also are of local origin, not

always from the immediately adjacent rocks, but from
points within a distance of a few miles. Evidence of trans-

port, however, can be gathered from the stones, for they
are found in almost every case to include a proportion of

fragments which have come from beyond the district. The
direction indicated by the percentage of travelled Btones is

always the same for each region. Thus, in the lower part

of the valley of the Firth, of Forth, while most of the frag-

ments are from the surrounding Carboniferous formations,

from 5 to 20 per cent, is found to have eome eastward
from the Old Red Sandstone range of the Ochil Hills—

a

distance of 25 or 30 miles, while 2 to 5 per cent are
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pieces of the Highland rocks, which must have come from
the high grounds at least .50 miles to the north-west. The
evidence of dispersion revealed by tlie stones in the boulder-

clay harmonizes with that of the striaj ou the rocks. Every
main mass of elevated ground in Britain seems to have
caused the ice to move outward from it for a certain dis-

tance, until the stream coalesced with that descending from
some other height. In Scotland the ice was massive enough
to move out into the basin of the North Sea (then doubtless

in great, part usurped by the glaciers) until it met that

which was streaming down from Scandinavia. Hence no
Scandinavian blocks have ever been found in Scotland.

But the Norwegian ice which crept southwards across

Denmark, may once have extended across the North Sea to

the Yorkshire coast, if the Scandinavian stones of Holder-
ness were not carried on floating ice.

The stones in the boulder-clay have a cnaracteristic form
and surface. They are usually oblong, have one or more fiat

sides or "soles," are smoothed or polished, and have their

edges worn round. Where they consist of a fine-grained

enduring rock, they are almost invariably found to be
striated, the striae running with the long axis of the stone.

These markings are precisely similar to those on the solid

rocks underneath the boulder clay, aud like them have
manifestly been produced by the friction of stones and
grains of sand as the whole mass of debris was being steadily

pushed on in one given direction by the resistless advance

of the ice (ante,^. 282).

Interglacial Beds.—The boulder-clay is not one uniform

mass of material. In a limited section, indeed, it usually

appears as an unstratified mass of stiff stony clay. But it

is found on further examination to be split up with various

inconstant and local interstratifications. Beds of sand,

gravel, fine clay, and peaty layers occur in this way in

different platforms in the boulder clay. In Scotland and
ebewhere these interpolated beds bear witness to inter-

vals when the ice retired from the area, and the land, so far

as uncovered, was clothed with vegetation and traversed

by herds of the hairy mammoth, reindeer, and musk-

ox. Hence the long glacial period must have been inter-

rupted by episodes probably of considerable duration when
a milder climate prevailed. Such an alteniation of con-

ditions is explained on the hypothesis discussed in previous

pages {ante, pp. 218-220).
Evidences of Submergence.—After the ice had attained its

greatest development, the land, which perhaps in north-

western Europe stood at a higher level above the sea than

it has done since, began to subside. The ice-fields were

carried down below the sea-level, where they broke up and
cumbered the sea with floating bergs. The heaps of loose

debris which had gathered under the ice, being now exposed

to waves, ground-swell, and marine currents, were thereby

more or less washed down and reassorted. Coast-ice, no
doubt, still formed along the shores, and was broken np
into moving floes, as happens every year now in northern

Greenlaud. The proofs of this phase of the long glacial

period are contained in the sands, gravels, erratic blocks,

and stratified clays which overlie the coarse older tUl. It

is difiicult to determine the extent of the submergence, for

when the land rose the more elevated portions continued to

be the seats of glaciers, which, moving over the surface,

destroyed the deposits which would otherwise have remained

as witnesses of the presence of the sea. The most satLi-

factory evidence is undoubtedly that supplied by beds of

marine shells. These have been observed on Moel Tryfan,

in North Wales, at a height of no less than 1350 feet, but

as the same kind of deposits in which they occur extend to

a much greater height, the submergence probably consider-

ably exceeded the limit at which the shells occur. In

Cheshire beds of shells have been met with at a height of
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1200 feet. In Scotland the highest level from which thi-y

have yet been obtained is 024 feet; and in this instance

the/ lie in one of tlio interstratifications in the bouklcr-clay.

The coast of Scotland is fringed by a succession of raised

beaches which, up to that at 100 feet above the present

mean tide-level, are often remarkably fresh. The 100-feet

terrace forms a wide plateau in the estuary of the Forth,

and the 50-feet terrace is as conspicuous on the Clyde.

The elevation of the land has brought up within tide-marks

some of the clays deposited over the sea-floor during tlie

time of the submergence. In the Clyde basin and some
of the western fjords these clays (Clyde beds) are full of

shells. Comparing the species with those of the adjacent

eeas, we find them to be more boreal in character ; nearly

the whole of the species still live in Scottisli seas, though

a few are extremely rare. Some of the more characteristic

northern shells in these deposits are Pecten Islandicnx,

Tellina calcarea, Leila trmtcata, L. laiiceolata, Saxicava

rugosa, Panopcea Norvegica, Trophon claihratum, and
JTa/ica clausa.

That ice continued to lloat about in these waters is shown
by the striated stones contained in the fine clays, and by
the remarkably contorted structure which these clays occa-

Bionally display. Sections may be soeu where, upon per-

fectly undisturbed horizontal strata of clay and s.aud, other

similar strata have been violently crumpled, while horizontal

beds lie directly upon them. These contortions must have

been produced by the horizontal pressure of some heavy

body moving upon the originally flat beds. No doubt the

agent was ice in the form of large stranding masses which
were driven agrouud in the fjords or shallow waters where
the clays accumulated. Another indication of the presence

of floating ice is furnished by largo boulders scattered over

the country, and lying sometimes on the stratified sands

and gravels, though no doubt many of the so-called erratics

belong to the time of the chief glaciation.

One of the most puzzling members of the Drift is the

series of sands and gravels which cover the low grounds in

many places, and rise up to heights of 1000 feet and more.

These deposits are sometimes spread out in undulating

sheets, which, in the lower districts, seem to merge insen-

sibly into the marine terraces and raised beaches. But they

are also very commonly disposed in remarkable mounds and
in ridges which run across valleys, along hill-sides, and even

over watersheds. Th_ese ridges are known in Scotland as

kames, in Ireland as eskers, and in Scandinavia as osar.

They consist sometimes Of coarse gravel or earthy detritus,

but more usually of clean, well-stratified sand and gravel,

the stratification towards the surface corresponding with the

external slopes of the ground, in such a manner as to prove

th.at the ridges are original forms of deposit, and not the

result of the irregular crosiou of a general bed of sand and
graveh Some writers have compared these features to the

submarine banks formed in the pathway of tidal currents

near tlio shore. Others have supposed them rather to be of

terrestrial origin, duo to the melting of the great snow-fields

and glaciers, and the consequent discharge of large quantities

of water over the country. But no very satisfactory explan-

ation has yet been given.

lic-finerr/eiice.—Later Claciers,—AVhcn the land began to

rise again, the temperature all over central and northern

Europe was still severe. Vast sheets of ice still held sway
over the mountains, and continued to dcaoend into the lower

tracts and to go out to sea. To this period are ascribed

,ccrtain terraces or " parallel-roads" which run along the sides

of vallcya in the Scottisli Highlands." It is believed that

tho uiass of ico descending from some of the loftier snow-

liehla of this fimo was bo groat as to accumulate in front of

lilcral valleys, and to so clioko ihom^ui) as to cause the

water to accumuhitc iu them and lluw out in an opposite

direction by the crA at tho head. In these natural reservoirs

the level at which tho water stood for a time was marked
by a horizontal ledge or iilatform due partly to erosion of

tlie hill-side and partly to tho arrest of tho descending

debris when it entered the water.

Every group of aiountains nourished its own glaciers

;

even small islands, such as Arran in Scotland, had their

snowfields, whence glaciers crept down into the valleys

and shed their moraines. It would appear indeed that

some of the northern glaciers of Scotland continued to

reach the sea-level eveu when the land had risen to

within 50 feet or less of its present elevation. On the east

side of Sutherlandshire the moraines descend to the 50-

feet raised beach ; on the west side of the same county they

come down still lower. Tho higher mountains of Europe
still show the descendants of these later glaciers, but the

ico has retreated from the lower elevations. In the Vosges

the glaciers have long disappeared, but their moraines

remain still fresh. In Wales, Cumberland, and the

southern uplands and Highlands of Scotland, moraines,

perched blocks, and rochea nwutomicee attest, the abund-

ance and persistence of tho last glaciers. It is sometimes

possible to trace the stages ig the gradual retreat of the

ice towards its parent snow-fields, for the crescepl-shaiied

moraine mounds lie one behind another until they finally

die out about the head of the valley, near what must hav&
been tho e<lge of the snow-field.

We know as yet very little of the fauna and flora of. the

land during tho Glacial Period in Europe. The vegetation

was doubtless in great measure the same as that of arctic

Norway at the present day. The animals included the

musk-ox, lemming, rciu-deer, and other still living arctic

forms, but included .some which have become extinct, such

as the hairy mammoth and woolly rhinoceros. During the

milder inter-glacial periods deniaens of warraerregions found

their way northwards into Europe. Thus the hippopotamus

haunted tho rivers of the south of England. By degrees,

as the climate ameliorated, the arctic vegetation was finally

extirpated from the lower grounds of central and western

Europe, and plants loving a milder temperature, which had

doubtless been natives of Europe before the period of great

cold, were enabled to reoccupy the sites whence they bad
been driven. On tho higher mountains, where the climate

is still not wholly uncongenial for them, colonies of this

once general arctic flora still survive. The arctic auimals^

have also been driven away to their northern homes, or

have become wholly extinct. And thus, as imperceptibly

as it began, the long and varied Ice Age came to an end as-

it merged into the next succeeding geological period.

Recent ok Huma\ Period.

That long succession of ages to which the' name of the

Glacial Period has been given shaded without abrupt change

of any kind into what is termed the Human or Recent

Period. Indeed it may be said with truth that the Glacial

Period still exists in Europe. The snow-fields and glaciers

have disappeared from Britain, but they still linger among
tho Pyrenees, remain in larger mass among the Alps, and

spread over wide areas in northern Scandinavia. This dove-

tailing or overlapping of geological periods has been the

rule from the beginning of time, -the apparently abrupt

transitions in the geological record being due to imperfec-

tions in the chronicle.

The question has often been asked whether man was

coeval with the Ico Age. To give an answer, we must know
within what limits tho term Ice Age is used, and to what

purlicular country or district tho question refers. For it

is evident that even to-day man is contemporary with tha

Ico Ago in the Alpine valleys and in Finmark. Thero caa
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be no doubt that he inhabited Europe after the greatest

extension of tho ice, but while tlie rivers were still larger

than now from the melting snow, and flowed at higher levels.

The proofs of the existence of man in former geological

periods are not to be sought for in the occurrence of his own
bodily remains, as in the case of other animals. His bones

are indeed now and then to be found, but in the vast

majority of cases his former presence is revealed by the im-

plements he has left behind him, formed of stone, metal,

or bono, ilany years ago the archosologists of Denmark,
adopting the subdivisions of the Latin poets, classified the

prehistoric traces of man in three great divisions—those of

(1) the Stone Age, (2) the Bronze Age, and (3) the Iron

Age. There can' be no doubt that, on the whole, this has

been the general order of succession. Men used stone and
bone before they had discovered the use of metal. Never-

theless, the use of stone long survived the introduction of

bronze and iron. In fact, in many European countries

where metal has been known for many centuries, there are

districts where stone implements are still employed, or

where they were in use until quite recently. It is

obvious also that, as there are still barbarous tribes un-

acquainted with the fabrication of metal, the Stone Age is

not yet extinct in many parts of the world. In this in-

stance we again see how geological periods run into each

other. The nature or shape of the implement cannot there-

fore be always a very satisfactory proof of antiquity. We
must judge of it by the circumstances under which it was
found. From the fact that in north-western Europe the

ruder kind of stone weapons occurs in what are certainly the

older deposits, while others of more highly finished work-

manship are found in later accumulations, the Stone Age
has been subdivided into an early or Paljeolithic and a

later or Neolithic epoch. There can be no doubt, however,

that the later was in great measure coeval with the age of

bronze, and oven to some extent of iron.

The deposits which contain the history of the human
period are cavern-loam, river-alluvia, lake-bottoms, peat-

mosses, sand-dunes, and other superficial accumulations.

Most calcareous districts abound in underground tunnels

and caverns which have been dissolved by the passage of

water from the surface {ante, p. 271). In a large number
of cases these cavities have communicated with the outer

surface, so that terrestrial animals, including man himself,

have made use of them as places of retreat, or have fallen

or been washed into them. The floors of some of them are

covered with loam or cave-earth, resulting from the deposit

of the silt carried in the water which formerly flowed

through them. Very commonly also, a deposit of stalag-

mite has formed from the drip of the roof. Hence any
organic remains which may have found their way to these

floors have been sealed up and admirably preserved.

Above the present levels of the rivers there lie platforms

or terraces of alluvium, sometimes to a height of 80 or 100
feet. These deposits are fragments of the river gravels and
loams laid down when the streams flowed at that elevation,

and therefore before the valleys were widened and deepened

to their present form. River action is at the best but slow.

To erode the valleys to so great a depth beneath the level

of the upper alluvia, must have demanded a period of many
centuries. There can therefore be no doubt of the high

antiquity of these deposits. They have yielded the remains

of many mammals, some of them extinct, together with the

flint flakes made by man. From the nature and structure

of some of the high-lying gravels, there can be little doubt
that they were formed at a time when the rivers were larger

than now, and were liable to be frozen and to be obstructed

by large accumulations of ice. We are thus able to connect
the formations of the human period with some of the later

phases of the Ice Age in the west of Europe.

10--15

From the evidence of caverns and river-alluvia of Britain,

Germany, and France, Dawkins enumerates about fifty

mammals as among the chief inhabitants of Europe during
the early human period. They include many of the ani-

mals still found wild in Europe, Asia, or Africa, such as

the marmot, hare, beaver, lemming, leopard, lynx, wild cat,

otter, brown bear, wolf, fox, African elephant, musk sheep,

chamois, wild boar, hor.se, reindeer, and hippopotamus. It

will be observed what a remarkable mixture there is in this

list of forms now found in alpine or arctic regions, on the

one hand, with others only now to be seen in warm lati-

tudes. Probably there continued to be great alternations

of climate and changes in the distribution of food, so that

migrations successively from opposite quarters took place

into central and western Europe. But among the denizens

of these regions were some that have been long extinct, such

as the mammoth, Elephas antiquus, Machairodus latident,

the woolly rhinoceros, the Irish elk, and others. That
man was the contemporary of these extinct forms is shown
both by the association of his flint weapons with their

remains, and by the discovery of a tusk of the mammoth
with an admirable outline of the animal carved upon it.

Tliis valuable relic, with bones of the reindeer and stag

admirably sculptured into likenesses of these animals, was.

found in one of the caves of Perigord in central France.

From the beds of lakes, and from peat-mosses, evidences

of more advanced civilization have been obtained. In
Switzerland and elsewhere, remains of wooden pile-dwellings

have been observed during times when the water has been

low. Associated with these are weapons and implements

of stone, in other cases of bronze and of iron, pottery, rude

kinds of cloth, seeds of diiferent cereals, and bones of do-

mesticated animals. The dog, swine, goat, horned sheep, and
other familiar animals appear as the companiofls of man.
But there is evidence that some of the creatures which ha
tamed to his use were not natives of Europe, but had theb

original stocks in central Asia, and that some of his grains

must likewise have been introduced. Hence wo have

glimpses into some of the early human migrations from that

eastern centre whence so many successive waves of popula-

tion have invaded Europe.

The later chronicles of the geologist merge insensibly

into those of the archseologist. The latter claims as his

field whatever belongs to the history of man on the globe
;

the former includes the history of man in that larger history

of the earth of which a brief outline has been given in the

foregoing pages.

Post-Teetiaey Series m Nokth Ameeica.

The general succession of events in post-Tertiary

times appears to have been nearly the same over the

northern nemisphere both in the New and the Old World.

In North America we have the same sharply-defined line

between the older post-Tertiary deposits and previous forma-

tions, due to the glacial conditions which, overspreading

these regions, in great measure destroyed the superficial

accumulations of the immediately preceding eras. The

Quaternary or post-Tertiary formations are grouped by

American geologists in the following subdivisions :

—

i. Eecent and Peat, alluvium, tlown sand, " alkali " deposits,

geyser deposits, cave deposits, artificial moandst

River-terraces, loess.

Raised beaches.

2. Champlain ...Saxicava sand, Champlain clays, Lcda clay.

1. Glacial Boulder clays, unatratified clays, sands, and gravels.

1. Olacial.—As in Europe, the glacial deposits increase in thick-

ness and variety from south to north. The sonthem limit of the

tmstratified drift lies somewhere in the neighbourhood of the S9th

parallel of north Utitude, and the deposit ranges from the Atlantic

westward to the meridian of 98°. It spreads, therefore, across

t British North America, and is found over a considerable area of

the north-eastern States. It rises to a height of 6800 feet among

Prehistoric

Terrace
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the White Mountains. The absence of any true boolder-dritl on
the Rocky Mountain slopea, where it might have been looked for,

is remarkable,

Undernenth tho bouIJer-clr.y the solid rocks, as in Europe, are
often well striated. The direciiou of the strite is generally south-
ward, varying to soutli-east and south-west according to the form
of the ground. In recent years extensive ice-worn rock -surfaces
ha7e been observed among the Rocky Mountains by Hayden, King,
a.*d others, proving that these elevations formerly possessed their

glaciers, if they were not buried under the great ice-sheet.

The drift bears witness to a general.southerly transport of materia],

and, in conjunction with the striated rocks, shows that the great ice-

sheet moved from north to south at least as far as about the latitude

of Washington. Logan mentions that in some parts of Canada the
glacial drift and boulders run in ridges north and south, thus corre-

sponding with the general directiou of transport, like the "drums"
in Britain. As in Europe, the coarse boalder-clay at the base of
the Quaternary deposits is essentially unfossiliferous.

2. Champlain.—Under tins name American geologists class the
fiands, gravels, and clays which overlie the lower boulder-drift.

These deposits include coarse unstratified gravels, as well as finely-

stratified clays. In eastern Canada they are well developed, and
show the following subdivisions :

—

I St Maurice and Sorel sands; Saxicava sand of Montreal;
Upper. ] upper sand and gravel of Beauport; upper Champlain

I clay and sand of Vermont.

IiOwor
^"'* '^'"'^ °^ ^^^ ^^ Lawrence and Ottawa

;
lower shell-

'
1 sand of Beauport ; lower Champlain clay of Vermont.

The lower subdivisions consist chiefly of clays, which rise to a

leight of 600 feet above the sea. They have some interstratified

heds of siliceous sand, but few boulders. They contain marine
•organisms, such as Lcda truncaia^ Saxlcava riigosa, TelHiia Green-

iandica, bones of seals, whales, &c. On the banks of the Ottawa,
in Gloucester, the clays contain numerous nodules which have been
formed round m-ganic bodies, particularly the fish AfaUotus villosus

or capeling of the Lower St 'Lawrence. Dawson also obtained
nmnerous remains of terrestrial marsh plants, grasses, carices,

mosses, and algr?. This writer states that about 100 species of

marine invertebrates have been obtained from the clays of the St

Lawrence valley. All except four or five species in the older part
of the deposits are shells of the boreal or Arctic regions of tlio

Atlantic ; and about half are found also in the glacial clays of

Britain. The great majority are now living in the Gulf of St
Lawrence and neighbouring coasts, especially off Labrador.*

3. Terrace.—This division includes the terraced deposits of

alluvial material so marked along tlie river valleys and lake margins
in the northern part of the United Stjites and in Canada, and found
also in some degree along the sea-coast. These deposits occur in
successive platforms of terraces, marking the contraction in volume
of the lakes and rivers, consequent, probably, upon intermittent up-
heavals of the land. They are well (leveloped round the groat lakfs.

TUus in the basin of Lake Huron deposits offine sand and clay con-
taining fresh-water shells rise to a height of 40 feet or more abov'o

the present level of tlie water, and run back from the shore sometimes
for iiO miles. Regular terraces, corresponding to former water-
levels of the lake, ran for miles along the shores at heights of 120,
150, and 200 feet. Shingle beaches and mounds or ridges, e.xactly

like those now in course of formation along the exposed shores of
Lake Huron, can bo recognized at heights of 60, 70, and 100 feet.

Unfossiliferou.s terraces occur abundantly on the margin of Lake
Superior. At one point mentioned by Logan, no fewer than seven
of these ancient beaches occur at intervals uj) to a height of 331 feet
above the present level of the lake.* Most of the rivers are bordered
with lines of terraces, as in the well-known example of the Con-
necticut valley described by Hitchcock. The rivers are believed to

have had their maximum volume at the beginning of the Terrace
epoch, swollen doubtless by the melting of the still existing ice-

sneets and snow-fields. Their work consisted partly in depositing
fine alluvium or loess over their flood-plains, partly in scouring their
channels out of the Champlain formations. Greater elevation
towards the interior, by augmenting their slope, increased their
excavating power.

Terraces of mariue origin likewise occur both on the coast and
far inland. On the coast of Maine they occur at heights of 150
to 200 feet, round Lake Champlain at least as high as 300 feet, and
at Montreal nearly 500 feet above the present level of the sea. In
the absence of organic remains, however, it is not always possible
to distinguish between terraces of marine origin marking former sea-

margins, and those left by the retir'?ment of rivers and lakes. In
the Bay of Fundy evidence has been cited by Dawson to prove sub-
eidencp, for he has obser/ed there a submerged forest of pine and
beech lying 25 feet below high-water mark.'

4. Recent atui Prehistoric.—The deposits ih thi.s group are essen-

* ^lettftidn <»''o/nJy, p, 76.
• Aeadiati Geology, p. 28.

* Ocology of Canada, p. 910.

fvil. PHYsior.RAPHlCAu

tially the same with those in Europe ; and, as in tlmt continent so
in AJmerica, no definite lines can be drawn witliin which ihcy .Oiould
be confintd. They cannot be sharply separated from the Terra.e
series, on the one hand, nor from modern accumulations, on the
other. Besides the marshes, peatbogs, and otlieii organic deposits
which belong to an early period in the human occupation of America,
some of the younger alluvia of the river-vaileys and lakes can no
doubt claim a high antiquity, though they have not supplied the
same copious evidence of early man which gives so much interest to

the corresponding European formations. Heaps of shells of edilile

species occur on the coasts of Nova Scotia, Maine, Jtc. The l.iige

mounds of artificial origin in the Mississippi valley have excilcd
much attention.

PART VII.—PHYSIOGRAPHICAL GEOLOGY.
In the investigation of the geological history of anj

country, two questions present themselves. We linve first

to consider the nature and arrangement of the rucks which
underlie the surface, and to ascertain from them wlmt has

been the march of events, what clianges in geography linve

successively taken place, and what races of plants and
animals have come and gone. Tlie gradual geological

evolution of the earth has been sketched in the foregoing

part of this article. But besides the history of tlie solid

rocks beneath the surface of the land, there is that of the

surface itself. Mountains and plains, valleys and nvvines,

cliffs, peaks, passes, lakes, and the many otiier features of

a country demand attention. By what [irjce.^ses have these

varied outlines been impressed upon tlie surface of the

globe? Are they of different ages, and if so, how can tlieir

history be ascertained

!

The branch of geological inquiry which endeavours to

answer these questions has been termed Physiography or

PhysLographical Geology. Its inveatigations evidently de-

mand an acquaintance with Stratigrapliical Geology. Wo
must be able to trace out the former geogri:phicalconditionR

of the globe before we can adequately reason on the origin

of those now existing. Hence the consideration of this

branch of the subject has necessarily beeu reserved for this

concluding section.

The stratified formations, of which the succession and

history have been traced in the previous pages, were chiefly

laid down on the sea-floor in v.ide hori2ontal or gently

inclined sheets. They have since been upraised into land

;

their horizontality has been in great part destroyed; and they

have been enormously wasted by denuding agents. In con-

sidering therefore how they have acquired their present ex-

ternal forms, we have to deal with the effects of two kinds

of forces, one actmg from below, the other on the surface.

These stratified rocks were, on the whole, deposited in

shallow water, and have been repeatedly upraised and
denuded, so that the younger have been formed out of tlie

waste of the older. They liave their modern counterparts,

not in the deposits of the great ocean-basins, but in those

of comparatively shallow seas. The inference to be drawn
from these facts, is tliat the present contineutal regions,

through many local oscillations, have existed as terrestrial

ridges from a remote geological antiquity, and that the ocean

basins in like manner have, on the whole, retained their

identity. When the geologist asks himself how tlie present

distribution of sea and land is to be accounted for, he finds

that the answer to the question goes back to early Palaeozoic

times, whence he cap in some cases trace the gradual

growth of a continent downward through the long cycles of

geological time. But there still remains the problem to

account for the original wrinkling of the surface of the globe,

whereby the present great ridges and hollows were produced.

It is now generally agreed that these inequalities have

been produced by unequal contraction of tho earth's mass,

the interior contracting more than the outer crust, which

must thereiore have accommodated itself to thisdimii.utioii

of diameter bj undergoing corrugation. But there vm»
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to Live been some original distribution of materials in the

globe tbat initiated the depressions on the areas which

they have retained. It has been already pointed out {ante, p.

223) that the matter underlying the oceans is more dense

than that beneath the continents, and that, partly at least,

to this cause must the present position of the oceans be

attributed. The early and persistent subsidence of these

areas, with the consequent increase of density, seems to have

determined the main contours of the earth's surface.

From what has been stated in part iv., the reader

will understand that rocks which were originally horizontal,

or nearly so, have been crumpled over tracts thousands of

square miles in extent, so as to occupy now a superficial

area greatly less than that which they originally covered.

It is evident that they have been horizontally compressed,

and that this result can only have been achieved as a eon-

sequence of the subsidence of such a curved surface as that

of our globe. The difficulty of explaining these corruga-

tions on the hypothesis of the contraction of a solid globe

is undoubtedly great. Mr O. Fisher, indeed, believes

that the present inequalities of contour on the earth's sur-

face are from sixty-six to eleven and a lialf times as great

as they would have been had they resulted from the con-

traction of a solid globe; and lie has suggested that the earth

need not have become solid throughout simultaneously, and

consequently may have been considerably larger than it is

now at the time when a solid crust was first formed.'

The geological phenomena long ago led to a belief in the

liquidity of the earth's interior. Since this belief has been

80 weightily opposed by the physical arguments already

adduced (ante, p. 225), geologists have endeavoured to

modify it in such a way as, if possible, to satisfy the re-

quirements of physics, while at the same time providing

an adequate explanation of the corrugation of the earth's

crust. Mr Hopkins, Professor Dana, Professor Shaler, and
Mr Fisher have, on different grounds, advocated the ex-

istence of a fluid or viscous substratum beneath the crust,

the contraction and consolidation of which produce the

corrugations of the rocks and of the surface. "The increase

of temperature," says Mr Fisher, "though rapid near the

Burface, becomes less and less as we descend, so that, if the

earth were once wholly melted, the temperature near the

centre is not very greatly above what it is at a depth which,

compared to the earth's radius, is small. Consequently, if

it requires great pressure to solidify the materials at such

a temperature, it is probable that the melting temperature
may be reached before the pressure is sufficient to solidify."

The crust, of course, must be able to sustain itself on the cor-

rugated surface of the supposed viscous layer without break-
ing up and sinking. The same writer has even suggested
that the observed amount of corrugation is more than can be
accounted ^or even on this hypothesis, and that the shrink-

age may have been duo not merely to cooling, but to the
escape of water from the interior in the form of the super-
lieated steam of volcauic vents.^ More recently Herr
Siemens has been led, from observations made in May 1878
at Vesuvius, to conclude that vast quantities of hydrogen
gas, or combustible compounds of hydrogen, exist in the
earth's interior, and that these, rising and exploding in the
funnels of volcanoes, give rise to the detonations and clouds
of steam.^

Leaving the vexed question of the condition of the earth's

interior, the hypothesis of secular cooling and contraction
furnishes a natural explanation of the origin of the domin-
ant elevations and depressions of the surface, and of the
intense crumpling which the rocks in many regions have
undergone. Taking 009 as the coefficient of contraction

' Cambridge PhU. Trans., vol. lii. pt il., 1875.
• Phil. Mag., October 1875.

itonaUbericht dtr K. pmiM. Akad. Wissenacha/t, 1878, p. 568.

for a supposed stratum 500 miles thick, lying beneath 25
miles of crust, and passing from a fused into a solid state,

Mr Fisher found that every 100 miles measured along a

great circle on the surface would have been one mile larger

before the contraction, and that this might produce a trian-

gular elevation of " 26 square miles on a base of 100 miles,

which would give a ran^e of mountains half a mile high.

If only 50 miles out of the hundred were disturbed, the

range would be a mile high, and so on."*

The effects of this lateral pressure may show themselves

either in broad dome-like elevations, or in narrower and

loftier ridges of mountain. The structure of the crust is so

complex, and the resistance offered by it to the pressure is

consequently so varied, that abundant cause is furnished for

almost any diversity in the forms and distribution of the

wrinkles into which it is throwa. It is evident, however,

that the folds have tended to follow a linear direction. In

North America, from early geological times, they have kept

on the whole on the lines of meridians. In the Old 'World,

on the contrary, they have chosen diverse trends, but the

last great crumplings— those of the Alps, Caucasus, and
the great mountain ranges of central Asia—have risen along

parallels of latitude.

Mountain chains must therefore be regarded as evidence

of the shrinkage of the earth's mass. They may be the

result of one movement, or of a long succession of such

movements. Formed on lines of weakness in the crust,

they have again and again given relief from the strain of

compression by undergoing fresh crumpling and upheaval.

The successive stages of uplift are usually not difficult to

trace. The chief guide is supplied by unconformability, as

explained on p. 318. Let us suppose, for example, that

a mountain range consists of upraised Lower Silurian

locks, upon the upturned and denuded edges of which the

Carboniferous Limestone lies transgressively. The original

upheaval of that range must have taken place at the

period of geological time represented by the interval

between the Lower Silurian and the Oarbouifeious Lime-

stone formations. If, in following the range along its

course, we found at last the Carboniferous Limestone

also highly inclined and covered unconformably by the

Upper Coal-measures, we should know that a second uplift

of that portion of the ground had taken place between

the time of the Limestone and that of the Upper Coal-

measures. By this simple and obvious kind of evidence

the relative ages of different mountain chains may be com-

pared. In most great mountain-chains, however, the rocks

have been so intensely crumpled, and even inverted, that

much labour may be required before their true relations can

be determined.

Tlie Alps offer an instructive example of a great mountain chain

formed by repeated movements during a long succession of geologi-

cal periods. As has been already stated, the central portions of the

chain consist of gneiss, schists, granite, and other crj'stalline rocks,

partly referable to the Archeean series, but many of which appear to

be metamorphosed formations of Palseozoic, Secondary, and even of

older Tertiaiy age.

It would appear therefore that the first outlines of the Alps were
tiuced out even in Archeean times, and that after submergence, and
the deposit of Palaeozoic formations along their flanks, if not over

most of their site, they were re-elevated into land. From the re-

lations of the Mesozoic rocks to each other, we may infer that

several renewed uplifts after successive denudations took place befcre

the beginning of the Tertiary formations. A large part of the range
was, as we have seen, submerged during the Eocene period under
the waters of that wide sea wliich spi^ad across the centre of the

Old World, and in which the Nummnlitic Limestone and Flyscbwere
deposited. But about the close of that period the grand upheaval
took place to which the present magnitude of the mountains is

chiefly due. The older Tertiary rocks, previously horizontal under
the sea, were rnised up into land, crumpled, dislocated, inverted,

together with all the older fomiatious of the cliain. So intense waa
the compression to which the Eocene clays and sands were subjected

* Camb.-idrie Phii. Trans. , vol. l1. pt. iii.
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that they were converted into rocks as hard and crystalline as many
of the PaliEozoic masses. It is strange to reflect that the enduring

materials oat of which so many of the mountains, cliffs, and pin-

nacles of the Alps have been formed are of no higher geological an-

tiquity than the London Clay and other soft Eocene deposits of the

south of England. After the paroxysm of elevation had ended, one

or more largo lakes were formed along the northern base of tho

mountains. In these hollows the Swiss molasse accum\ilated to a

depth of more than 6000 feet—a groat pile of slowly formed gravels,

sands, and clays. That the sea gained occasional access to the region

is shown by the interpolation of bands containing marine organisms,

as already stated (ante, p. 363). Not improbably a gradual sub-

sidence of the region was going on during the formation of the

molasse. But towards the close of the Miocene period another great

e^och of mountiin-making was ushered in. The lakes disappeared,

and their thick sedinjents were thrust up into large, broken, moun-
tain masses. Tho Righi, Rossberg, and other prominent heights

along the northern flank of the Alps are formed of these upturned
lacustrine deposits. Since that great movement no paroxysm
seems to have alfected the Alpine region. Ceaseless changes,

indeed, have been in progress but they have been due not so much
to subterranean causes as to those subaerial forces which are still so

active.

The gradual evolution of a continent daring a long snccession of

geological periods has been admirably worked out for North
America by Dana, K-ing, Hayden, Newberry, Powell, Dawson, and
others. Tho general character of the structure is extreme sim-

plicity, as compared with that of the Old "W'orld. In the Rocky
Mountain region, for example, while the PalaBozoic formations lie

unconformably npon the Arcniean gneiss, there Is, according to King,

a regular conformable sequence from the Lower Silui'ian to the

Jurassic rocks. During the enormous interval of time represented

by these massive formations what is now the axis of the continent

remained undisturbed save by a gentle and protracted subsidence.

In the great depression thus produced all the Paiaepzoic and a great

Sart of the Mesozoic rocks were accumulated. At the close of the

urassic period the first great upheavals took place. Two lofty

ranges of mountains,—the Sierra Nevada (now with summits more
than 14,000 feet high) and the "Wahsatch,—400 miles apart, were
pnshed up from the great subsiding area. These movements were
followed by a prolonged subsidence, during which Cretaceous sedi-

ments iccumulated over the Rocky Mountain region to a depth of

9000 feet or more. Then came another vast uplift, whereby the

Cretaceous sediments were elevated into the crest of the'mountains,
and a parallel coast-range was formed fronting the Pacffic. Intense
metamorphism of the Cretaceous rocks is stated to have taken
place. During the Tertiary ages the Rocky Mountains were perma-
nently raised above the sea, and gradually elevated to their present
height. Vast lakes existed aniong them, in which, as in the
Miocene basins of the Alps, enormous masses of sediment accumu-
lated. The slopes of the land were clothed with an abundant vege-
tation, in which, as already stated {anle, p. 365), we may trace the
ancestors of many of the living trees of North America. One of

tho most striking features in the later phases of this history was the
outpouring of great floods of trachyte and other lavas from many
points and fissures over a vast space of the Rocky Mountains. In
the Snake River region these kvas have a depth of 700 to 1000
feet, over an area 300 miles in breadth.

These examples show that the elevation oi mountains
has been occasional and, so to spealc, paroxysmal Long
intervals elapsed when a slow subsidence took place, but at

last a point was reached when the descending crust, unable
auy longer to withstand the accumulated lateral pressure,

was forced to find relief by rising into mountain ridges.

With this effort the elevatory movements ceased. They
were followed either by a stationary period, or more usually
by a renewal of the gradual depression, until eventually
relief was again obtiiined by upheaval, sometimes along new
lines, but often on those which had previously been used.
We see also how, by such enormous compression, tho

rocks should have acquired a cleavage structure (ante,

p. 306). Soft clays have been squeezed and folded till

they have beconio hard fissile slates. So intense have been
the corrugation and compression that the strata have under-
gone a chemical rearrangement of their particles ; they
have been " metamorphosed " or changed into schists and
gneisses, if indeed some portions of them have not been
actually fused and intruded into the surrounding masses as
igneous rocks.

The consideration of these changes enables us to realize
why the strata of a great mountain chain should rise into
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steeper folds as they are traced away from the ijliins, until

they are found at last folded back upon themselves, and
the older are made to overlie the younger. Instead of over-

lying the central and more ancient masses of the range, they
seem really to dip into and under them, so that a section

across the region might convey tho impression of a great

syncline instead of a great and complicated anticline. This
fan-shaped arrangement of tho rocks may be observed even
in the single mountains of a great chain. Mount Blanc is

a familiar example.

Another piece of geological structure is sometimes brought
vividly before us by the examination of these regions of

disturbance. Not only have the rocks been crumpled and
inverted ; they have likewise been traversed by great dis-

locations. Those on one side of a fissure have been pushed
bodily over those on the other side, or they have experienced

a vertical displacement of hundreds or even thousands of

feet. As a, rule, however, dislocations are more easily traced,

if they are not also larger and more numerous, among the

low grounds than among the mountains. One of the most
remarkable and important faults in Europe is that which
bounds the southern edge of the Belgian coal-field. It can

be traced across Belgium, has recently been detected in the

Boulonnais (ante, p. 350, note), and may not improbably run
beneath the Secondary and Tertiary rocks of the south of

England. It is a remarkable fact that faults which have a

vertical displacement of many tl\ousands of feet produce
little or no effect upon the surface. The great Belgion fault,

for example, is crossed by the valleys of the Meuse, and other

northerly-flowing streams. Yet so indistinctly is it marked
in the Meuse valley that no one would suspect its existence

from any peculiarity in the general form of the ground, and
even an experienced geologist, until he had learned the

structure of the district, would scarcely detect any fault at

all.

With tho fractures along mountain chains we may connect

the hot springs so frequently to be met with in these regions.

But the most important connexion with the heated interior

is that established by volcanic vents. The theory of secular

contraction, while affording a rational explanation of the

origin of tho great terrestrial ridges, serves at the same time

to show why volcanoes should so frequently rise along these

ridges (ante, p. 254). Tho elevation of the crust, by
diminishing the pressure on the parts beneath the upraised

tracts, permits them to assume a liquid condition, and to

rise within reach of tho surface when, driven upwards by
the expansion of superheated vapours, they are ejected in

the form of lava or ashes.

It appears therefore that the present contours of thf

earth's surface must be due in large measure to the effects

of the contraction of a cooling globe. The crust has been

repeatedly corrugated, sometimes suffering sudden and

paroxysmal shocks, at other times undergoing slow and long-

continued upheaval and depression.

But these subterranean movements- form only one phase

of the operations by which the outlines of tho land haV»

been produced. They have ridged up the solid crust abovt

the sea-level, and have thus given rise to land, but the land

as we now see it has acquired its features from the prolonged

and varied action of the epigene agents upon rocks of very

varied heights and powers of resistance.

It is evident that, as a whole, the land suffers ceaseless

erosion from the time that it appears above water. It is

likewise clear, from tho nature of the materials composing

most of the rocks of the land, that they have been derived

from old denudations of the same kind. And thus, side

by side with the various upheavals and subsidences, there

has been a continuous removal of materials from the land,

and an equally persistent deposit of these materials under

water, and consequent growth of new rocks.
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TLU JcgraJaiiun of the surface may be aptly compared

to a process of sculpturing, wliich begins ss soon as the land

emerges from the sea, and never ceases so long as any por-

tion of the land remains above water. The implements

employed by nature in this great work are those cpigene

forces whose operations have already been described. Each

of them, like a special kind of graving tool, produces its

own characteristic impress on the land. The work of rain,

of frost, of rivers, of glaciers, can bs readily discriminated,

though they all combine harmoniously towards the achieve-

ment of their one common task. Hence the present con-

tours of the land must depend partly (1) on the vigour with

which the several epigene agents perform their work of

erosion, (2) on the original configuration of the ground,

and the influence it may have had in guiding the opera-

tions of these agents, and (3) on the varying structure and

powers of resistance possessed by the rocks.

1. Taking a broad view of denudation, we may conveni-

ently group together the action of air, frost, springs, rivers,

glaciers, and the other agents which wear down the surface

of the land, under the one common designation of subaerial,

and that of the sea as marine. The general results of sub-

aerial action are—to furrow and channel the land, to erode

valleys, to sharpen and splinter the ridges of mountains,

and thus, while roughening, to lower the general surface

and carry out the detritus to the sea. The action of the

sea, on the other hand, is to plane down the land to the

level at which the influence of breakers and ground-swell

ceases to have any erosive effect ; the flat platform, so often

visible between tide-marks on a rocky exposed coast-line,

is an impressive illustration of the tendency of marine

denudation. The combined result of subaerial and marine

action, it unimpeded by any subterranean movement, would

evidently be to reduce the land to one general level under

the sea. For, except in that upper marginal zone where

the waves and tidal currents play, the waters of the ocean

protect the solid rocks which they cover. And the rocks

indeed can find no permanent protection anywhere else.

But to reduce a large area of land such as a continent to

the condition of a submarine plain, would require a longer

period of time than seems to have elapsed between two

epochs of upheaveL Traces of ancient plains of marine de-

nudation are to bo met with in Scandinavia and in Scotland,

on but a comparatively small scale, as if there had been time

for only a narrow platform to be formed before the next

paroxysm of contraction and uplift completely renovated

the geography of the region.

Instead of trying to estimate how much work is done by

each of the subaerial agents in eroding the laud, we gain a

much more impressive idea of the reality and magnitude

of their work as a whole by treating their operations as one

great process, the effects of which can be actually measured.

The true gauge of the present yearly waste of the surface

of the land is furnished by the amount of mineral matter

carried every year into the sea by rivers. This mineral

matter is partly in mechanical suspension, partly in chemical

solution, and is to no small extent pushed in the form of

shingle and sand along the bottoms of the streams. Some
data respecting its amount have been already given {ante,

pp. 274, 278). If we take the ratios furnished by the

Mississippi as a fair average, which, from the vast area and
varied climatal and geographical characters of the region

drained by that river, they probably are, then wb learn that

y^'jj^th of a foot is worn away from the general surface of

the land every year. At this rate, if the present erosion

could be sustained, the whole American continent, of which,

according to Humboldt, the mean height is 748 feet, would
be worn down to the sea-level in about 4 J millions of years

—a comparatively short period in geological chronology.

It is obvious, however, that the denudation is not equally

distributed over the whole surface of the land. If j-^j^th

of a foot is the mean rate from the whole surface, then some
parts, including the more level grounds, must lose very
much less than that amount, while other parts, si'cb as the

slopes and valleys, must lose very much more. The pro-

portions between these extremes must continually vary
throughout every country, according to angle of declivity,

nature of surface, amount and distribution of rainfall, and
whether the rain 2is spread over the year or concentrated

into a short period.

The proportion between the area coversd by the more
level ground of a country, where the rate of denudation is

least, and that of the declivities, valleys, and stream chan-

nels, where that rate is greatest, maybe assumed as nine to

one. The extent of the annual waste may be further taken

to be nine times greater over the latter than over the former,

so that, while the more level parts of the surface have been
lowered 1 foot_, the valleys have lost 9 feet. Taking the

mean rates of waste over the whole area to be j^Vrs''^ "^

a foot per annum we find that on these data the annual loss

amounts to iths of a foot from the flatter grounds and 5

feet from the valleys in 6000 years. This is equal to a loss

of 1 foot from the former in 10,800 years and from the

later in 1200 years, or to yVth of an inch from the one in

75 and from the other in Si years. At this rate of erosion,

a valley 1000 feet deep may be excavated in 1,200,000
years. These estimates are only approximations to the

truth, but they are valuable in directing attention to the

real efficacy of the apparently insignificant subaerial denuda-
tion now in progress. Any other estimates of the relative

amount of material worn away from the difl'erent parts of

the surface may be taken, but the mean annual loss from
the whole area, as ascertained by the river discharge, re-

mains unaffected. If we represent too large an amount as

removed from the valleys we diminish the loss from the

opeu country, or if we make the contingent derived from
the latter too great we lessen that from the former.

2. From this reasoning it follows that, apart altogether

from irregularities of surface due to inequalities of upheaval,

every area of land exposed to ordinary subaerial action

must, in the end, be channeled into a system of valleys.

Even a smooth featureless tract elevated uniformly above

the sea would eventually be widely and deeply eroded.

Nor would this require a long geological period, for, at

the present rate of waste in the Mississippi basin, valleys

800 feet might be carved out in a million years. Un-
doubtedly the original features superinduced by subter-

ranean action would guide and modify the operations of

running water, though their influence would certainly wane
as the features themselves slowly disappeared. In no case

probably would the aboriginal contour remain through a

succession of geological periods. Traces of it might still be

discernible, but they would be well-nigh effaced by the new
outlines produced by the superficial agents. In the vast

tablelands of Colorado and the other western regions of

the United States an impressive picture is visible of the

results of mere subaerial erosion on undisturbed and nearly

level strata. Systems of stream-courses and valleys, river

gorges unexampled elsewhere in the world for depth and

length, vast winding lines of escarpment, like ranges of sea-

cli&, terraced slopes rising from plateau to plateau, huge

buttresses and solitary stacks standing like islands out of

the plains, great mountain masses towering into picturesque

peaks and pinnacles cleft by innumerable gullies, yet every-

where marked by the parallel bars of the horizontal strata

out of which they have been carved—these are the orderly

symmetrical characteristics of a country where the scenery

is due entirely to the action of subaerial agents on the one

hand and the varying resistance of perfectly regular stratified

rocks on the other. _Th6 Alps, on the contrary, present an
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instructive erair.ple of tliekind of Bcenery lliut ariius v. here

a mass of high ground has resulted from the intense cor

rugation and upheaval of a complicated series of stratified

and crystalline rocks, subsequently for a vast periou carved

by rain, frost, springs, and glaciers. We see how, on the

outer flanks of those mountains among tlio ridges of the

Jura, the strata begin to undulate in long wave-like ridgjs,

and how, as we enter the main chain, the undulations

assume a more gigantic tumultuous character, until, along

the central heights, the mountains lift themselves towards

the sky like the storm-swept crests of vast earth billows.

Tlie whole aspect of the ground suggests intense commotion.
Where tlie strata appear along the cliffs or slopes they may
often be seen twisted and crumpled on the most gigantic

scale. Out of this complicated mass of material the sub-

aerial forces have been ceaselessly at work since its first

elevation. They have cut out valleys, sometimes along the
original depressions, sometimes down the slopes. They
have eroded lake-basins, dug- out corries or cirques, notched
and furrowed the ridges, splintered the crests, and have left

no part of the original surface unmodified. But they have
not effaced all traces of the convulsions by whidi the Alps
were upheaved.

3. The details of the sculpture of the land have mainly
depended on the nature of the materials on which nature's

erosive tools have been employed. The joints by which all

rocks are traversed have served as dominant lines along
which the rain has filtered, and the springs have risen, and
the frost wedges hafe been driven. On the high bare
scarps of a high mountain the inner structure of the mass
is laid open, and there the system of joints is seen to have
determined the lines of crest, the vertical walls of cliff and
precipice, the forms of buttress and recess, the position of

cleft and chasm, the outlina of spire and pinnacle. On the

lower slopes, even under the tapestry of verdure Which
nature delights to hang where she c in over her naked rocks,

wo may detect the same pervading influence of the joints

upon the forms assumed by ravines and crags. Each kind
of rock, too, gives rise to its own characteristic form of

scenery. The massive crystalline rocks, such as granite,

yield each ia its own fashion to the resistless attacks of the

denuding forces. They are broadly marked off from the
stratified rocks in which tlie parallel bands of the bedding
form a leading feature in every cliff and bare mountain slope.

Among the latter rocks also very distinctive types of surface

may be observed. A range of sandstone hills, for example,
presents a marked contrast to one of limestone.

In the physiography of any region, the mountains are

the dominant features. A true mountain chain consists of

rocks which have been crumpled and pushed np in the

manner already described. But ranges of hills almost
mountainous in their bulk may be formed by the gradual
erosion of valleys out of a mass of original high ground.
In this way some ancient tablelands, those of Norway and
of the Highlands of Scotland,' for example, have been so

channeled by deep fjurds and glens that they now consist

of massive rugged hills, either isolated or connected along
the flanks. The forms of the valleys thus eroded have been
governed partly by the structure and composition of the
rocks, and partly by the relative potency of the different

denuding agents. Whero the_ influence of rain and frost

has been slight, and the streams, supplicl from distant

sources, have had sufficient declivity, deep, narrow, precipi-

tous ravines or gorges have been excavated. The canons
of the Colorado are a magnificent example of this result.

Where, on the other hand, ordinary atmospheric action has
been more rapid, the sides of the river ch.annels have been
attacked, and open sloping i;lens and valleys have been hol-

lowed out A gorge or defile i;. usually duo to the action of

.( wateii.tA, which, beginning with some abrupt declivity or

precipice in the course of the river when it first comjienced
to flow, or caused by some hard rock ciossing the channel,
has eaten its way backward, as already explained (p. 276).

Lakes may have been formed in several waya 1. By
subterranean movements as, for example, during those which
gave rise to mountain chains. But these hollows, unless
continually deepened by subsequent movements of a similar

nature would be filled up by the sediment continually
washed into them from the adjoining slopes. The numer-
ous lakes in such a mountain system as the Alps cannot be
duo merely to this cause, unless we suppose the upheaval
of the mountains to have been geologically quite recent, or

that subsidence must take place continuously or periodically

below each independent basin. But -there is evidence that

the upheaval of the lakes is not of recent date, while the

idea of perpetuating lakes by continual subsidence would
demand, not in the Alps merely, but all over the northern

hemisphere where lakes are so abundant, an amount of suN-

terranean movement of which, if it really existed, there

would assuredly be plenty of other evidence. 2. By irregu-

larities in the deposition of superficial accumulations prior

to the elevation of the land or during the disappearance of

the ice-sheet. The numerous tarns and lakes enclosed

within mounds and ridges of drift-clay and gravel are ex-

amples. 3. By the acccumulation of a barrier across the

channel of a stream and the consequent ponding back of the

water. This may be done, for instance, by a landslip, by

the advance of a glacier across a vaUey, or by the throwing

up of a bank by the sea across the mouth of a river. 4.

By erosion. The only agent capable of excavating hollows

out of the solid rock such as might form lake-basins is

glacier-ice (ante, p. 282). It is a remarkable fact, of which
the significance may now be seen, that the innumerable lake-

basins of the northern hemisphere lie on surfaces of intensely

ice-worn rock. The striae can be seen on the smoother
rock-surfaces slipping into the water on all sides. These
striae were produced by ice moving over the rock. If the

ice could, as the striae prove, descend into the rock-basins

and mount np the farther side, smoothing and striating tlio

rock as it went, it could erode the basins. It is hardly

possible to convey in words an adequate conception of the

enormous extent to wliich the north of Europe and North
America has had its surface ground down by ice. The
ordinary rough surfaces produced by atmospheric disintegra-

tion have been replaced by a peculiar flowing contour which
is traceable even to below the sea-level.

In the general subaerial denudation of a country, innu-

merable minor features are worked out as the structure of

the rocks controls the operations of the eroding agents.

Thus, among comparatively undisturbed strata, a hard bed
resting upon others of a softer kind is apt to form along its

outcrop a line of cliff or escarpment. Though a long range

cf such cliffs resembles a coast that has been worn by tlio

sea, it may be entirely due to mere atmospheric waste.

Again, the more resisting portions of a rock may be seen

projecting as crags or knolls. An igneous mass will stand

out as a bold hill from amidst the more decomposable strafA

through which it has risen. These features, often so

marked on the lower grounds, attain their most conspicuous

development among the higher and barer parts of the

mountains, whore subaerial disintegration is most rapid.

The torrents tear out deep gullies from the sides of the

declivities. Corries are scooped out on the one hand, and
naked precipices are left on the other. The harder bands

of rock project as massive ribs down the slopes, shoot up
into prominent aiguilles, or give to the summits the notched

s iw like outlines they so often present.

Tablelands may sometimes aiise from the abrasion of hard

rocks and the production of a level plain by the action of

the sen, or rather of that action combined with the previous
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degradatioa of the land by subaerial waste. But. most of

the great tablelan Is of the globe seem to be platforms of

little-disturbed strata which have been upraised bodily to a

considerable elevation. No sooner, however, are they placed

in that position than they are attacked by running water,

and begin to be hollowed out into systems of valleys. As
the valleys sink, the platforms between them grow into

narrower and more definite ridges, until eventually the

level tableland is converted into a complicated network of

hills and valleys, wherein, neverthele^, the key to the whole

arrangement is furnished by a knowledge of the disposition

and effects of the flow of water. The examples of this

process brought to light in Colorado, Wyoming, Nevada,

and the otber western territories, by Newberry, King,

Hayden, Powell, and other explorers, are among the most
striking monuments of geological operations in the world.

The materials worn from the surface of the higher are

spread out over the lower grounds. We have already traced

how streams at once begin to drop their freight of sediment

when, by the lessening of their declivity, their carrying

power is diminished (p. 276-7). The great plains of the

earth's surface are due to this deposit of gravel, sand, and
loam. They are thus monuments at once of the destructive

and reproductive processes which have been in progress un-

ceasingly since the first land rose above the sea and the first

shower of rain fell Every pebble and particle of their soil,

once part of the distant mountains, has travelled slowly and
fitfully downward. Again and again have these materials

been shifted, ever moving do\vnward and sea-ward. For
centuries, perhaps, they have taken their share in the fer-

tility of the plains and have ministered to the necessities of

flower and tree, of the bird of the air, the beast of the field,

and of man himself. But their destiny is still the great

ocean. In that bourne alone can they ffnd undisturbed

repose, and there, slowly accumulating in massive beds, they

will remain until, in the course of ages, renewed upheaval

shall raise them into future land, there once more to pass

through the same cycle of change. (a. ge.)
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GEOMETKY
FART L—PURE GEOMETRY.

GEOMETKY lias been dinded since the time of Euclid

into an " elementary " and a " higher " part. The
contents and limits of the former have been fixed by
Euclid's Elements. The latter included at the time of

the Greek mathematicians principally the properties of the

cnnic sections and of a few other curves. The methods used
in both were essentially the same. These began to be re-

placed during the 1 7th century by more powerful methods,
invented by Eoberval, Pascal, Desargues, and others. But
the impetus which higher geometry received in their works
was soon arrested, in consequence of the discoveries of

Descartes,—the new calculus to which these gave rise

absorbing the attention of mathematicians almost ex-

clusively, until Monge, at the end of the ISth century,
re-established "pure" as distinguished from Descartes's

"coordinate" (or analytical) geometry. Since then the
purely geometrical methods hive been continuously ex-

tended, especially by Poncelet, Steiner, Von Staudt, and
Cremona, and in England by Hirst and Henry Smith, to

mention only a few of the leading names.
Whilst higher geometry thus made most rapid progress,

the elementary part remained almost unaltered. It has
been taught up to the present day on the basis of Euclid's
Elements, the latter being either used directly as a text-

book (in England), or being replaced (in most parts of the
Continent) by text-books which are essentially Euclid's
Elements re^vritten, with a few additions about the men-
suration of the circle, cone, cylinder, and sphere. Only
within a very recent period have attempts been made to

change the character of the elementary part by introducing
some of the modern methods.
We shaU give in this article—first, a survey of elemen-

tary geometry as contained in Euclid's Elements, and then,
in form of an independent treatise, an introduction to

higher geometry, based on modem methods. In the
former part we shall suppose that a copy of Euclid's
Elements is in the hands of the reader, so that we may
dispense, as a nile, with giving proofs or drawing figures.

iWe thus shall give only the contents of his propositions
grouped together in such a way as to show their connexion,
and often expressed in words which differ from the verbal
translation in order to make their meaning clear. It will
make little difference which of the many English editions
of Euclid's Elements the reader takes. Of these we may
mention Simson's, Potts's, and Todhunter's.

Seotiox I.

—

Eleme-vtaet or Euclidian Geometbt.

Tlw Axioms.

§ 1. The object of geometry is to investigate the proper-
ties of space. The fiirst step must consist in establishing
those fundamental properties from which all others follow
by processes of deductive reasoning. They are laid down
in the Axioms, aud these ought to form such a system that
nothing need be added to them in order fully to charac-
terize space, and that nothing may be left out without mak-
ing the system incomplete. They must, in fact, completely
" define " space. Several such systems are conceivable.
Euclid has given one, others have been put forward in
recent times by Riemann (Alhandl der lonigl. Oesellech.
Z'l Giiftinjen. vol xiii.), by Helmholz (Goltinger Nach-
ileliten, June 186S), and by Grassmann (Aus'^ehnunijslcliro
mil 1 844). How many axioms the system ought to con-
tain, and which system is the nimplest, may be said to be

still an open question. We shall consider only Euclid's
system.

§ 2. The axioms are obtained from inspection of space
and of solids in space,—hence from experience. The same
source gives us the notions of the geometrical entities to
which the axioms relate, viz., solids, surface.^, lines or
curves, and points. A solid is directly given by expe-
rience ; we have only to abstract all material from it in
order to gain the notion of a geometrical solid. This bas
shape, size, position, and may be moved. Its boundary or
boundaries are called surfaces. They separate one part of
space from another, and are said to have no thickness.
Their boundaries are curves or lines, and these have
length only. Their boundaries, again, are points, which
have no magnitude but only position. We thus come in

three steps from solids to points which have no magnitude;
in each step we lose one extension. Hence we say a solid

has three dimensions, a surface two, a line one, and a point
none. Space itself, of which a solid forms only a part, is

also said to be of three dimensions. The same thing is

intended to be expressed by saying that a solid has length,

breadth, and thickness, a surface length and breadth, a line

length only, and a point no extension whatsoever.

Euclid gives the essence of these statements as defini-

tions :

—

Def. 1, I. A point is that which lias no parts, or which has no mag-
nitiide.

Def. 2, I. A line is length withoiU breadth.

Def. 5, I. A superjiciss is that which has only length and breadth.
Def. 1, XI. A solid is that which luts length, breadth, and thick,

ness.

If we allow motion in geometry,—and it seems impos-
sible to avoid it,—we may generate these entities by
moving a point, a line, or a surface, thus :

—

The path of a moving point is a line.

The path of a moving line is, in general, a surface.

The path of a moving surface is, in general, a solid.

And we may then assume that the lines, surfaces, and
solids, as defined before, can all be generated in this man-
ner. From this generation of the entities it follows again
that the boundaries—the first and last position of the mov-
ing element—^of a line are points, and so on ; and thus we
come back to the considerations with which we started.

Euclid points this out in his definitions,—Def. 3, I.,

Def. 6, L, and Def. 2, XL He does not, however, show
the connexion which these definitions have with those

mentioned before. When points and lines han-e been
defined, a statement like Def. 3, I, " The extremities of a
line are points," is a proposition which either has to be
proved, and then it is a theorem, or which has to be taken

for granted, in which case it is an axiom. And so with
Def. 6, L, and Def. 2, XI.

§ 3. Euclid's definitions mentioned above are attempts to

describe, in a few words, notions which we have obtained

by inspection of and abstraction from solids. A few more
notions have to be added to these, principally those of the

simplest line—the straight line, and of the simplest surface

—the flat surface or plane. These notions we possess, bi't

to define them accurately is difficult. Euclid's Definition

4, I., "A straight line is 'that which lies evenly between

its extreme points," must be meaningless to any one who
has not the notion of straightness in his mind. Neither

does it state a property of the straight line which can be

used in any further investigation. Such a property is

given in Aiiom 10, I. It is really this axiom, together
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with Postulates 2 and 3, which characterizes the straight

lina

Whilst for the straight line the verbal definition and

ftxiom are kept apart, Euclid mixes fbem up in the case of

the plane. Here the Definition 7, L, includes an axiouL

It defines a plane as a surface which has the property that

every straight line which joins any two points in it lies

altogether in the surface. ' But if we take a straight line

and a point iix such a surface, and draw all straight lines

which join the latter to all points in the first line, the

surface will be fully determined. This construction is

therefore sufficient as a definition. That every other

straight line which joins any two points in this surface

lies altogetlier in it is a further property, and to assume it

gives another axiom. _
Thus a number of Euclid's axioms are hidden among

his first definitions. A still greater confusion exists in

the present editions of Euclid between the postulates and

axioms so-called, but this is due to later editors and not

to Euclid himself. The latter had the last three axioms

put together with the postulates (alrrj/xaTo.), so that these

were meant to include all assumptions relating to space.

The remaining assumptions which relate to niagnitudes in

general, viz., the first eight "axioms" in modern editions,

were called "common notions" (Kotval hvoiai). Of the latter

a few may be said to be definitions. Tlius the eighth

might be taken as a definition of " equal," and the seventh

of halves. If we wish to collect the axioms used in

Euclid's Elements, we have therefore to take the three

postulates, the last three axioms as generally given, a few

axioms hidden in the definitions, and an axiom u.sed by
Euclid in the proof of Prop, i and on a few other occa-

sions, viz., that figures may be moved in space without

change of shape or size.

We shall not enter into the investigation how far /.le

assumptions which would be included in such a list are

sufficient, and how far they are necessary. It may be

sufficient here to state that from the beginning of a

geometrical science to tlio present century attempts without

end have been made to prove the last of Euclid's axioms,

that only at the beginning of the present century the

futility of this attempt was shown, and that only within the

last twenty years the true nature of the connexion between

the axioms has become known through the researches of

Riemann and Helmholz, although Grassmann had pub-

lished already, in 1844, his classical but long-neglected

Ausdchmingsielire.

§ 4. The assumptions actually made by Euclid may bo

stated as follows :

—

1. Straiglit lines exist which have the property that any one of

tliein may be produced both ways without limit, that through any
two points in space such a line may be drawn, and that any twT> of

them coincide throughout their indefinite extensions as soon as two
jioints in the one coincide with two points in the other. (This
gives the contents of Def. 4, pai-t of Def. 35, the first two Postulates,

uiid Axiom 10.)

2. Plane surfaces or planes exist having the property laid down
in Def. 7, that every straight line joining any two points in such a

MUl-face lies altogether in it.

3. Kigilt angles, as defined in Def. 10, are possible, and all right

angles are equal ; that is to say, wherever in space we take a
plane, and wiierever in that plane we construct a right angle, all

angles thus constructed will be equal, so that any one of thera may
be made to coincide with any other. (Axiom 11.)

4. The 12th Axiom of Euclid. This we shall not slate now, but
only introduce it when we cannot proceed any further without it.

B. Figures may be freely moved in space without change of

shape or size. This is assumed by Euclid, but not stated as an
axiom.

6. In any plane a circle may be described, having any point in

that plane as cen're, and- its distance from any other point in that
plane as radius. (Postulate 3.)

The definitions which have not been mentioned are all

" nominal definitions," that is to say, they fix a name for a

10—15*

thing, descrioed. Many of them overdet^nuine a figures

(Compare notes to definitions in Simson's or Todhunfcr's

edition.

)

§ 5. Euclid's Elements are contained in thirteen books.

Of these the first four and the sixth are devoted to " plane

geometry," as the investigation of figures in a plane is

generally called. The 5th book contains the theory of

proportion which is used in Book VI. The 7th, 8tb,

and 9 th books are purely arithmetical, whilst the lOlh

contains a most ingenious treatment of geometrical irrational

quantities. These four books wUl be excluded from our

survey. The remaining three books relate to figures in

space, or, as it is generally called, to " solid geometry." The
7th, 8th, 9th, 10th, 13th, and part of the 11th and 12th

books are now generally omitted from the school editions

of the Elements. In the fii-st four and in the 6th book
it is to be understood that all figures are draAvn in a

plane.

Cook I. oy Euclid's " Elements."

§ 6. According to the third postulate it is possible to draw m
any plane a circle wliich has its centre at any given point, and its

radius equal to the distance of this point from any other point

given in the plane. This maizes it possible (Prop. 1) to constnict

on a given line AB an equilateral triangle, by drawing first a
circle with A as centre and AB as radius, and then a circle with B
as centre and BA as radius. The point where these circles inter-

sect—that they intersect Euclid quietly assumes—is the vertex of

the required triangle. Euclid does not suppose, however, that a

circle may be drawn which has its radius equal to the distance be-

tween any two points unless one of the points he the centre. This
implies also that we are not supposed to be able to make any
straight line equal to any other straight line, or to cany a distance

about iu space. Euciid therefore next solves the problem : It

is required along a given straight line from a point in it to set*

off a distance equal to the length of another straight line given
anywhere in the plane. This is done in two steps. It is shown in

Prop. 2 how a straight line may be drawn from a given point equal

in length to another given straight line not drawn from that point.

And then the problem itself is solved in Prop. 3, by drawing fii-st

tlirough the given point some straight line of the required lengtli^f*

and then about the same ]>oint as centre a circle having this lengtUi

as radius. This circle will cut off from the given straight line a
length equal to the required one. Now-a-days, instead of going
through this long process, we take a pair of compasses and set olt'

the given length by its aid. This assumes that we may move a

length about without changing it. Cut Euclid has not assumed it,

and this proceeding would be fully justified by his desire not to

take for granted more than was necessary, if he were not obliged

at his very next step actually to make this a.ssumption, though
without stating it.

§ 7. We now come (in Prop. 4) to the first theorem. It is the

fundamental theorem of Euclid's whole system, there being only a

very few propositions (like Props. 13, 14, 15, 1.), except those in the

5th book and the first half of the 11th, which do not depend upon
it. It is stated very accurately, though sumewhat clumsily, as

follows :

—

Jf two triangles have two sides of the one equal to two sides bf the

other, each to each, and have also the angles contained by those sides

equal to one another, they shall also hare their bases or third sides

cqital ; attd the two triangles shall be cqxial ; ar I their other angles

shall be equal, each to each, na/me^y, those. to which the equal sides are

opposite.

That is to say, the triangles are ** identically" equal, and one

may be considered as a copy of the other. The proof is very simple.

The first triangle is taken up and placed on the second, so that the

parts of the triangles which are known to he equal fall upon each

other. It is then easily seen that also the rem-iining parts of one

coincide with those of the other, and that they are therefore equal.

This process of applying one figure to another Eudid scarcely uses

again, though many proofs would he simplified by doing so. The
process introduces motion into geometry, and includes, as already

stated, the axiom that figures may be moved without change of

shape or size.

If the last proposition be applied to an isosceles triangle, TKiiicl-

has two sides equal, we obtain the theorem (Prop. B), if two tides

of a triangle are equal, then the angles opposite these sides arc

equal.

Euclid's proof is somewhat complicated, and a stumbiing-Uock

to many schoolboys. The proof becomes much simpler if we con-

sider the isosceles triangle ABC (AB = AC) twice over, once as a

triangle BAC, and once as a triangle CAB; and now remember that
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AB AC m the first are equal respectively to AC, AB in tlie seconJ
and tho angles included by these sides are cquaL Hence the tri-
angles are equal, and the angles In the one are equal to those in the
other, VIZ., those which are. opposite equal sides, i.e., angle ABC in
the first equals angle ACB in the second, as they are opposite the
equal sides AO,and AB in the two triangles.

There follows the converse theorem (Prop. 6). If tiw angles in
a triangle are equal, then the sides opposite tlum are equal,— i e the
triangle is isosceles. The proof given consists in what is caUed a
reduetio ad aisurdum, a kind of proot often used by Euclid
and principally in proving the converse of a previous theorem!
It assumes that the theorem to be proved is wrong, and then
ehows that this assumption leads to an absurdity, i.e., to a con-
clusion which is in contradiction to a proposition proved before—
that therefore the assumption made cannot bo true, unJ hence that
the theorem is trae. It is often stated that Euclid invented this
kind of proof, but the method is most likely much older.

§ 8. It is next proved that two triangles which have the three sides
of the one equal respeetivcly to those of the other are identically equal,
luncc-that the angles of the one aie equal respectively to tliose of the
other, those being equal which are opposite equal sides. This is
rrop. 8, Piop. 7 containing only a first step towards its proof

These theoiems allow now of the solution of a number of nro-
blenis, VIZ. :

—

*

To bisect a given angle (Prop. 0).
To bisect a given finite straight liiie (Prop. 10).
To draw a straight line perpendicularly to a given straight line

ttroiigh a given point in it (Prop. 11), and also through a given
point not in it (Prop. 12).

The solutions all depend upon piopeities of isosceles triangles.
§9. i-he next three theorems relate to angles only, and might have

been pi-oved befoie Prop. 4, or even at the very beginning. The
hrst (Prop. 13) says. The angles which one straight line makes with
another straight line on one side of it either are two right angles or
are together equal to iuo right angles. This theorem would have
been unnecessary if Euqlid had admitted the notion of an angle
such that Its two Knats are in the same straight lius, and had
tjcsides defined the sum of two angls.

Its converse (Prop. 14) i, of great use, inasmuch as it enables usm many cases to prove tliat two straight lines drawn from the same
point are one the continuatim of the other. So also is

Prop. 15. If two straight lines cut one another, the vertical or
opposite angles shall be equal.

§ 10. Euclid returns now to properties of iiiangles. Of rreat
Importance for the next steps (though afterwards superseded bv amore complete theorem) is

f j

Prop. 16. If one sifie of a triangle be proauced, Oie cxlaior angle
sJtalt be greater than either of the interior opposite angles. '

•^1°^' ^1' ^."^ '"'"^ °"*^" "•'' " 'rianglc are together less than two
rig/il angles, 13 an immediate consequence of it By the aid of
these two, the following fundamental ),ropei-ties of triangles are
easily proved :—

•

^'°P- }\ ^'"' greater side of eveiy triangle has the greater angle
opposite to it

;

f u

Its converse, Prop. 19. The greater angle of every triangle is
subtended by the greater side, or has the greater side opposite toil

,

the third d-
'""' *^" °'^ " '"""^'^ "'" '<'9<^'^':>- greater than

And also Prop. 21. Iffrom the ends of the side of a triangle there
be drawn two straight lines to a point within the triangle, these shallU less than Die other two sides of the triangle, but shall contain a
greater aTigle,

% 11. Having solved two problems (Props. 22, 23), he returns to two
triangles which have two sides of the one equal respectively to two
Bides of the other It is known (Prop, i) that if the included
angles are equal then the third sides are equal; and conversely
(pop. b). If the third sides are equal, then the angles included bv
the fu^t sides are equah From this it follows that if the included
angles are not equal, the third sides are not equal, and conversely,
that il the third sides are not equal, the included angles are not
equal, l^uclid now conjplotes this knowledge by proving, that " if
the included angles are not equal, then the third side in that triangle
« the greater which contains the greater angle;" and conversely, that

If ihe third sides are unequal, that triangle contains the greater
angle which contains the greater aide." These are Prop. 24 and
Prop. 25. .-(,

*

§ 12 The next theorem (Prop. 26) says that if two triangles have
one Side and two angles of the one equal respectively to one side andtwo anglcyf the other, viz., in. both triangles either the angles ad-
)ace,d to the equal side, or one angle adjacent aiui one angle opposite
", ^len the tv!0 triangles are identically equal.

ihis theorem belongs to a group with Prop. 4 and Prop. 8. lU
nrst case might have been given immediately after Prop. 4, but theBecond case requires Prop. 16 for its proof.

§ 13. We come now to the investigation of parallel straight Unca,
*€., of Straight lines which lie in the same plane, and cannot bemade to meet however far they bo froducod cither way. The in-

[EffCLIMAH.

vestigation, which starts from Prop. 16, will become clearer if a few
names be explained wliich are not all. used by Euclid. If two
straight lines be cut by a tlurd, the latter is now generally called a
'transversal" of the figure. It forms at the two points where it

cuts the given lines four angles with each. Those of the angles
which lie between the given lines are called interior angles, and of
these, again, any two which lie on opposite sides of the transversal
but one at each of the two points aro called " alternate angles."
We may now state Prop. 16 thus -.— If two straight lines which

meet are cut by a- transversal, tJuir alternate angles arc unequal.
For the lines will form a triangle, and one of the alternate angles
will be an exterior angle to the triangle, tho other interior and
opposite to it.

From this follows at once the theorem contained in Prop. 27.
If two straight lines which are ait by a transversal make alternata
angles equal, the lines cannot meet, however far they be produced,
hence they arc parallel. This proves the existence of parallel lines.

_

Prop. 2S states the same fact in dilfercnt forma. If a straight
line,falling on two otiter straight lines, make the exterior angle equal
to the interior and opiiosite angle on the same aide of tlie line, or
make the interior angles on the same side together equal to two right
angles, the two sh-aight lines shall be parallel to one anelhcr.

Hence we know tliat, " if two straight lines which are cut by a
transversal meet, their alternate angles aro not equal" j and hence
thiit, "if alternate angles are equal, then tlie lines are parallel."
The question now arises. Are the propositions converse to these

tnio or not ? That is to sny, " If alternate angles are unequal, do
the lines meet (" And " if the lines aro parallel, are altemats
angles necessarily equal ?"

The answer to either of these two questions implies the auswei
to the other. But it has been found impossible to prove that the
negation or tho affirmation of cither is true.
Tho difficulty which thus arises is overcome by Euclid assuming

that the fii-st question has to be answered in the affirmative. Thit
gives his last axiom (12), which we quote in his own words.
Axiom 12.

—

If a straight line meet two straight lines, so as to inakc
the two interior angles on the same side of it taken together less than
two right angles, these straight lines, being continually produced,
shall at length meet on that side on which are the angles which an
Ic^s than two rigid angles.

The answer to tho second of the above questions follows from this,
and gives the theorem Prop. 29. If a straight line fall on two
parallel straight lines, it makes tho alternate ar.gles equal to mu
arMther, and the exttriar angle equal to the interior and opposite
angle on the same side, and also the i;jo interior angles on the same
side.tcgeihcr equal to two right angles.

§ 14. With this a new part of elemeutai7 geometry hcgina
The earlier propositions are ludependtrt of this axiom, and w'ould
be tiuo even if a wrong assumption had been m.ade in it
They all relate to figures in a plane. Bat a plane is only one
among an infinite number of conceivable surfaces. We may draw
figures on any one of theni and study their properties. We may,
for instance,

^
take a sphere instead of the plane, and obtain

" spherical " in the place of "plane" geometry. If on one of
these surfaces lines and figures could be drawn, answering to all
the definitions of our plane figures, and if the axioms witn the ex-
ception of the last all hold, then all propositions up to the 28th will
bo true for these figures. This is the case in spherical geometry if

we substitute " shortest lino" or "great circle" for "straight
line," "small circle" for "circle," and if, besides, we limit all
figures to a part of the sphere which is less than a hemisphere, so
that two points on it cannot be opposito ends of a diameter, and
therefore determine always one and only one great circle.
For spherical triangles, therefore, all the important propositions

4, 8, 20 ; 6 and 6 ; and 18, 19, and 20 will hold good.
This remark will be sufiicient to show the impossibility of proving

Euclid's last axiom, which would mean proving that this axiom is

a consequeuce of tho others, and hence that tho theory of parallels
would hold on a spherical surface, where the other axioms do hold,
whilst parallels do not even exist

It follows that the axiom in question states an inherent difference
between the plane and other surfaces, and that the plane is only
fully characterized when this axiom is added to tho other assunii'-
tions.

§ 15. Tho introduction of tho new axiom and of parallel luies
leads to a new cla.s3 of propositions.

After proving (Prop. 30) that "two lines which are each parallel
to a third areparallel to each other," we obtain tho new properties
of triangles contained in I*rop. 32. Of these the second part is the
most important, viz., the theorem. The three interior angles of
every triangle are together equal to two right angles.
As easy deductions not given by Euclid but added by Simson

follow the propositions about the angles in polygons, they are
given in English editions m corollaries to Prop. 32.

These theorems do not hold for spherical figures. The Sum of the
interior angles of a spherical triangle is always greater than two
right angles, and increases with the area.
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§ 16. The theory of p,aral!els as such may be said to be fiuisiiej

(With Props. 33 and 31, which state properties of the parallelogram
i.e., of a quadrilateral fpnned by two pairs of parallels. They"are-

Prop. 33. T/iC straight lines whickjoin, the extremities of tioo equal
and parallel strairjhl lines towards the same parts are tliemselves
equal and parallel ] and

Prop. 34. The opposite sides and angles oj a pmauewgram are
equal to one another, and the diameter (diagonal) insects the parallelo-
gram, that is, divides it into two equal parts. i

§ 17. The rer.'- of the first book relates to areas of fioures.
The theory is made to depend upon the theorems—"
Prop. 35. J'aralldograms on the same hose and between the-same

parallels are equal to one another ; and
Prop 36. Parallelograms on equal bases, and between lite sa.m£

parallels, are equal to one another
As each paraUelogram is bisected by a diagonal, the last theorems

hold also li the word parallelogram be replaced bv "triangle." as is
done in Props. 37 and 38,

^

It is to be remarked that Euclid proves these propositions only
in the case when the parallelograms or triangles have their bases in
the same straight line.

The theorems converse to the last form the contents of the nctt
three propositions, viz. :

—

Theorem (Props. 40 and iV).—Equal triangles, on the same or on
:qual bases, m the same straight line, and on the same side of it are
betiveen the same 2mrallels.

That the two cases here stated are given by Euclid in two sepa-
rate propositions proved separately is characteristic of his method

§ 18. io compare areas of other figures, EucAid shows first, in
Prop. 42, how to draw a parallelogram which is ccmal in area to a
given triangle an-^ has one of its angles equal to a given angle If
the given angle js right, then the problem is solved to draw a "reU-
angle equal in area to a given triangle.
Next this parallelogram is transformed into another parallelo-

gram, which has one of Us sides equal to a given straight line, whilst
itsangks remain unaltered. Tliis -may be done bv aid of the
theorem in •'

Prop. 43. The complements of the parallelograms which are about
th^ diameter of any parallelogram are equal to one another
Thus the problem (Prop. 44) is solved to construct aparallelogram

on a given line, which is equal in area to a given triangle, and which
has one angle equal to a given angle (generally a ii"ht angle)
As every polygon can be divided into a number of triangles

we can now construct a parallelogram having a given angle, say a
right angle, and being equal in area to a given polygon. For each
of the triangles into which the polygon has been divided, a paraUelo-gram may be constructed, having one side equal to a given straight
line and one angle equ.al to a given angle. If these parallelograms
be p acod side by side, they may be added together to form alingle
parallelogram, having still one side of the given length. This isdone in Prop. 45. °

Herewith a means is found to compare areas of difierent polygonsWe need only construct two rectangles equal in area to the given
polygons, and having each one side of given length. By comptrinc
the unequal sides we are enabled to judge whether the areL arf
equal, or which is the greater. Eucli.l does not state this con-
sequence, but the problem is taken up again at the end of the'second book, where It is shown how to construct a square equal
in area to a given polygon. ^

§ 19. The first book concludes with one of the most importanttheorems in the whole of geometry, and one which has been cele-brated since the earliest times. It is stated, but on doubtfulauthority, that Pythagoras discovered it, and it has been called byhis name. If we call that side in a right-angled triangle which is

ffiws';-
"^ ' """'^ ""^ hypotenuse, \ve may^tate U as

^.S^""""
°^ PYTHAGORAS (Prop. a).-Inevery right-angled tri-

Zottr siZ"
"" *»""^"*^ ^ ^?™^ '" '^ »'«'' "flhe squares of

And conversely

—

Prop. 43. V the square described an me of the sides of a triangle be
cqualtolhesqunresa'-seribedonthe other sid^, then the ingle eoZiZ.by these two sides is c. rigid angle

•-"lu.uriiu.u

On this theorem (Prop. 47) almost all geometrical measurementdepends, which cannvt be directly obtained.
"Basurement

Book II.

§ 20. The proposition,! in the second book are yery different incharacter from those in the first; they all relate^ to ^eL ofrec angles and squares. Their true sigjiificance is best Teen bv

he lefAt""IV l«'=''^l''=/°™.
This is^often don by exp essin^the lengths of lines by aid of numbers, which teU how many time!

8 chosen umt is contained iu the lines. If there iT funft toT
^c^net'lt i^

™",'"°^'' ='" T'' --berof tiSLin each." e':f':

S Stlo thatT.^
'''? "!'^ eeuerally shown in the teaching ofaritnmetio, that the rectangle contains a number of unit squires
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equal to the product of the numbers which measure Uie sides

'

tunit square being the square on the unit line. If, however 'nosuch unit-can be ibund, this process rei.uires that connexion betwee»
lines and numbers which is only established by aid of ratios of linesand which is therefore at this stage altogether inadmissible But
there exists another way of connecting these propositions with
algebra, based on modem notions which seem destined greatly tochange and to simplify mathematics. We shaU introduce here umuch ot it as IS required for our present pui-pose.

^
At the beginning of the second book we find a definition accord-

ing to which
_

a rectangle is said to be ' contained' by the two sides
which^ contain one of its right angles"

; in the text this phrase-
ology is extended by speaking of rectangles contained by any two
straight lines, meaning the rectangle which has two adiac»..,t sides
equal to the two straight lines.
We shall denote a finite straight line by a single small letter

a, 0, c,
. . X, and the area of the rectangle contained by tv^o

lines a and J by ab, and this we shall caU the product of the two
hues a and b It will be understood that this definition has nothing
to do with the definition of a product of numbers.
u e define as follows :

—

The Slim of two straight lines a and b means a straight line ewhich may be divided in two parts equal respectively to a and b.
1 his sum IS denoted by a -hi.
The differeiuc of two lines a and b (in symbols, a-b) means a

line c which when added to i gives a ; that is,

a-b=c if b +ca.
.
The product of two lines a and b (in symbols, ab) means the area

of the rectangle contained by the lines a and b. lor aa, which
means the square on the line a, we write a^.

§ 21. The first ten of the fourteen propositions of the second
book may then be written in the form of formula; as follows :—

Prop. 1. a{b + c+d+ . . .)-a6-Kic-t-a<i+ . .

,, 2. ab + ac^a'ii b + c = a.

„ 3. a{a + b) = a- + ab.

,, 4. {a + b)' = a- + 2ab + lr'.

„ 5. (a + b)(a-b) + b'= a-.

„ 6. (a + b) [a-b) + b°-= a\
„ 7. a- + {a- b)-~2a{a-b) + b^.

„ 8. 4{a + b)a + b''''(2a + b)\

„ 9. (a-f6)^-f(a-i)2=.2a=-(-2t'.

„ 10. {a + b)' + (a-b)-''2a^ + 2b\

T
'^'.wijl'^oseen that 5 and 6, and also 9 and 10, are identical

In Luclid s statement they do not look the same, the figures beino
arranged differently. °

If the letters a, be,... denoted numbers, it follows from
algebra that each of these formula is true. But this does not
prove them in our case, where the letters denote lines, and their
products areas without any reference to numbers. To prove them
we have to discover the laws which rule the operations introduced
VIZ., addition and multiplication of segments. This we shaU do
now

;
and we shall find that these laws are the same with those

which hold in algebraical addition and multiplication.
§ 22. In a sum of numbers we may change the order in which

the numbers are added, and we may also add the numbers togetherm groups, and then add these groups. But this also holds f?r thesum of segments and for the sum of rectangles, as a little considera-
tion shows. That the sum of rectangles has always a meaning
follows from the Props. 43-45 in the first book. These kwa about
addition are reducible to the two

—

a+b=b + a^ . . (ij^
a + (b + c)=.a +c . . (2)';

or, when expressed for rectangles,

ab + ed = ed + ab . . (31
ab + {cd + cf) = ab + ed+ef . . (i)\

The br.ickets mean that the terms in the bracket have been added
togethe,- before they are added to another term. The more general
cases for more terms may be deduced from the above.

For the product of two numbers we have the law that it remains
unaltered if the factors be interchanged. This also holds for our
geometncijl product. For if ab denotes the area of the rectangle
which has a as base and b as altitude, then 6a will denote the area
of the rectangle which has b as base and a as altitude. But in a
rectangle we may take either of the two lines which contain it aa
base, and then the other will be the altitude. This gives

ab — ba . . . (5).

In order further to multiply a sum by a number, we have in algebra
the rule:—Multiply each term of the sum, and add the products
thus obtained. That this holds for our geometrical products is
shown by Euclid in his first proposition of the second book, where
he proves that the area of a rectangle whose base is the sum of a
number of segments is equal to the sum of rectangles which have
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all^ple:^^:,''
"^""'^'^ " ^""^^ '" ^''o"^ '^^ gives, in the

a(J + c) = ai + 0(; )

ll3t^ '"7 ^^^^ '"'" •>"" investigated by Sir WUIiamHami ton and by Herman,, Grassmann, the to^icTh:^ Jiy^special names.. He calls the laws expressed in ^ °

(1) and (3) the commutative law for addition;

,„, , },,' ^^ . niultiiilication •

(2) and (4) the assooiative laws for addition •

'

(6) the distributive law.
'

§ 23. Having proved that these six laws hold we m,, »f „„„„pjove every one of the above propositions 'l^'th^raUraTc:?

{'^ + by-{a + b)(a + l,) ja + l,)a + (a + b)b by (6)."" (a+.i)a = o« + Ja by (6)

Therefore' (<i + i)'= aa + ab + {ab + hb)
f

^
'

'•

~aa + 2ai. + 66 )
'^ '

''

This gives the theorem in question

Uved """' ""^" every one of the first ten propositions ia

J rops. 6 and 6 m.iy also be written thus—

we get
c-a+b,a-c-b.

c^+{c-b)'-2c(c-b) + b^

'•2c'-2bc + b\
Subtracting c' from both sides, and writing « for c, we get

{a-b)'~a'-2ab + b^.

/• § 24. The remaining two theorems (Props !> and Til. .the square on one side of a trianrlo with the K,„;"nf *v '
eo""™'

the other sides, in case that the fngk between t^eL« "I""'' °"
obtuse. They are important thenrfm= ;!, *

™ ^'' " "^"'e or

possible to inLdo the^m i^I slngLThe'em
^"^°'"^'^^' ^""^ '' '^

and 14
^"""^ '" ^ *'"'= ^^=°°'» '^°'"' t^™ problems. Props. H

f If written in the above svmbolic lanmiorro % <•

find a line x such that «(«^) = Lv'"'5i^f• *e fo™er requires to

the solution of a quadratii cquakn.-whfchL may wrTtr;. +
r^'"!'

Itgot'- - -l-ed later on in the constru'ctlo^n^f tTe^^l^

it^i:pi;?^s.S^s^^';^j-i^^3i^(Pro,u,.
rectangle, hence a solution of the equation ° ^ S'™°

-a4.

G E O M E T 11 Y
[EUCLIDIAN.

cons"t™:?eVequ!r1n' "rea1o'r"ri*^7 '"V "'S'^"^'''
""y ^e

lines. By aid^f'th^ neTpt^op^sS "w Tal^^^lt ^/^'™f'>t
mine a line such that the square on that l,^»i . , •

°°" ''''"'''•

given rectilinear figure, or l.TJ^ltl 'iTy l^'^^'^^e"'"'
'" ""^

to the comparison of two Ce?^ " "'"' ^'^ ^''^n reduced

wiSi';:r"^SrKShratLr=^^^^^^^^^^^
problem of squaring the circle

only mention the

simpler'^arbrrXClllTer?:""*"?^
l^

''^'•fo™^'*
'" -

rliis therefore gives a^duti'on oft:'eqSu'
"^°'' ^"I"- "^^ ^

where a; denotes the unknown altitude.

Book III.

rt't":".!!^
^-

' '•• '''' '' '""^ '"'^te it here in slightly diffe.

whch'''^or.:f"':d,'o;r ll^P^'^^-^-t is mca,.t byaima

b,"SS'is;," '
"' '• »''•' •'"' !»« !.»»itati..

has a centre P „
'^^^"'^'°'} "' " ""^^'^ it fallows that every circ'onasa cent,e. Piop. 1 requires to find it when the ci,de ;/,-;,,,;t-c, when Its circumference is drawn ' '^" ""'

wifhfn the d™le "" ^""^ that achord of acircle lies altogether

maTt'sSe'd iralltt^' ^"^ °' ^"'''"'^ -'"'- »f ^rop. 1

esstti"7ySrXe"a:C'4 'l''"
'""""'"« *'""-• ^'^'^^ -

cirJ,t"^'rL'tVe'Ter,.LTSEriS'r*''^'''^'''^f''>°

a s!n|t a?d a":?,^;;)™ rZrt"''v"il ^L""'^
'' "'«"' »"= "^'-1 »>?

Or, more in agreen,ent with Euclid's form-— '

j;=g,'ss^':t?it;-zr'"'''"^~ '»

-

thT,"4t'zcKi;ri<' "' » •»" >•»« *ib».

As a consequence of this we get
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This theorem may also be stated thus :

—

Through three poiTits only oTie circumforcncc may he draien ; or,

Three points determine a Circle.

Eu.*liJ does not give the theorem in this form. He proves, how-
ever, that the two circles camiot cut another in vwre than tico points

(Prop. 10), and that two circles cannot touch one another in more
points than one (Prop. 13),

§ 30. PronositioD3 11 and 12 assert that if two circles touchy then

the point of contact lies on the line joining their centres. This gives

two propositions, because the circles may touch either internally

or externally.

§ 31. Propositions 14 and 15 relate to the length of chords. The
first says ; that equal chords are equidistantfrom the ccnire,and that

chords which are equidistant from the centre are equal
;

Whilst Prop. 15 compares unequal chords, viz., 0/ all chords the

diameter is the greatest, and of other chords that is the greater which
is nearer to the centre ; and conversely, the greater chord is nearer to

the centre.

§ 32. In Prop. 16 the tangent to a circle is for the first time in-

troduced. The proposition is meant to show that the straight line

at the end point of the diameter, and at right angles to it is a tan-

gent. The proposition itself does not state this. It runs thus :

—

Prop. 16. The straight line drawn at right angles to the diarncter

of a circle, frofn the extremity of it, falls without the circla ; and no
straight line can be drawn from the extremiiy, between that straight

line and tlie circumference, so as not to cut the circle.

Corollary.—The straight line at right angles to a diameter drawn
through the end point of it touchea the circle.

The statement of the proposition and its whole treatment show
the difficulties which the tangents presented to Euclid.

Prop. 17 solves the problem through a given point, either in the

circumference or without it, to draw a tangent to a given circle.

Closely connected with Prop. 16 are Props. 18 and 19, which
state (Prop. 18), that the linejoining the centre of a circle to the point

of contact of a tangent is perpendicular to the tangent \ and con-

versely (Prop. 19), thcU the straight line through the point of contact

of, arid perpendicular to, a iaJigcnt to a circle passes through the centre

of the circle.

§ 33. The rest of the book relates to angles connected with a

circle, viz. , angles which have the vertex either at the centre or

on the circumference, and which are called respectively angles at

the centre and angles at the circumference. Between these two
kinds of angles exists the important relation expressed aa

follows :—
Prop. 20. The angle at the centre of a circle is double of the angle

at the circumference on the same base, that is, on the same arc.

This is of great importance for its consequences, of which the
two following are the principal :

—

Prop. 21 . The angles in. the same segment of a circle are equal to

one another;

And Prop. 22. The opposite angles of any quadrilateral figure
inscribed in a circle are together equal to two right angles.

Further consequences are :

—

Prop. 23. On the same straight line, and on the same side of it,

there cannot be two similar segments of circles, Tiot coinciding with
one another ;

And Prop. 24. Similar segments of circles on equal straight lines

are equal to one another.

The problem Prop. 25, A segment of a circle hsing given to

describe the circle of which it is a segment, may be solved much more
easily by aid of the construction described in relation to Prop. 1,

III., in §27.
§ 34. There follow four theorems connecting the angles at the

centre, the arcs into which they divide the circumference, and the
chords subtending these arcs. They are expressed for angles, arcs,

and chords in equal circles, but they hold also for angles, arcs, and
chords in the same circle.

The theorems are :

—

Prop. 26. In equal circles equal angles stand on eqiial arcs, whether
they be at the centres or circumferences

;

Prop. 27 (converse to Prop. 26). In equal circles the angles which
stand on equal arcs are equal to one another, whether they be at the

centres or the circumferences;

Prop. 28. In equal circles equal straight lines (equal chords) cut

off equal arcs, the greater equal to the greater, arid the leaa equal to

l/ie less
;

Prop. 29 (converse to Prop. 28). In equal circles equal arcs are

subtended by equal straight lin^s,

§ 35. Other important consequences of Props. 20-22 are :^
Prop. 31. In a circle the angle in a semicircle is a right aiigh ;

but the angle in a segment greater than a semicircle is less than a
right angle ; and the angle in a segment less than a semicircle is

greater than a right angle
;

Prop. 32. If a straight line touch a circle, and frmn the point of
contact a straight line be drawn cutting the circle, the ajigles which
this line makes xoith the lirie touching the circle shall be equal to the

(tngUs xohich are in the alternate segments qf the circle.

§ 38. Propositions 30, 33, 34, contain problemswhich ore solved
by aid of the propositions preceding them :—

Prop. 30. To bisect a given arc, that is, to divide it into two equal
2>arts

;

Prop. 33. On a given straight line to describe a segment of a circle

containing an angle equal to a given rectilineal angle
;

Prop. 34. From a given circle to eu4, off a scginent containing an
angle equal to a given rectilineal angle.

§ 37. If we draw chords through a point A within a circle, .they

will each be diWded by A into two segments. Between these

segments the law holds that the rectangle contained by them haa
the same area on whatever chord through A the segments are

taken. The value of this rectangle changes, of course, with the
position of A.
A similar theorem holds if the point A be taken without the

circle. On every straight line through A, which cuts the circle

in two points B and C, we have two segments AB and AC,
and the rectangles contained by them are again equal to one
another, and equal to the square on a tangent drawn from A to

the circle.

The first of these theorems gives Prop. 35, and the second Prop.
36, with its corollary, whilst Prop. 37, the last of Book III., gives
the converse to Prop. 36. The firsttwotheoremsmay be combined
in one :—
Theokem.—Ifthrough a j^oint A in the plane ofa circle a straight

line be drawn cutting the circle in B and C, then the rectangle

AB.AC has a constant value so long as the point A be fixed / and if

from A a tangent AD can be drawn to the circle, touching at D, then

the above rectangle equals tlie square on AD.
Prop. 37 may be stated thus :

—

Theorem.—Iffrom a point A without a circle a line be drawn cut-

ting the circle in B and C, and another line to a poirU D on the

circle, and if AB-AC-^AD", then the line AD touches the circle

at D.
It is not difficult to prove also the converse to the general pro-

position as above stated. It may be expressed as follows :

—

Iffour points ABCD be taken on the circumference of a circle, and
if the lines AB, CD, produced if necessary, meet at B, then

EA . EB = EC. ED

;

and convsrscly, if this relation holds then the four points lie on a
circle, that is, ilie circle drawn through three of them parses through
tlic fourth.

That a circle may always bo drawn through three points, pro-

vided that they do not lie in a straight line, is proved only later

on in Book IV.

Book IV.

§ 38. The fourth book contains only problems, all relating to

the construction of triangles and polygons inscribed in and circum-
scribed about cii-cles, and of circles inscribed in or circumscribed

about triangles and- polygons. They are nearly all given for their

own sake, and not Tor future use in the construction of figures,

as are most of those in the former books. In seven definitions

at the beginning of the book it is explained what is understood
by figures inscribed in or described about other figures, with
special reference to the case where one figure is a circle. Instead,

however, of saying that one figtire is described about another, it is

now generally said that the one figure is circumscribed about the

other. We may then state the dehnitions 3 or 4 thus :

—

Definition.—A polygon is said to be inscribed in a circle, and the

circle is said to be circumscribed about the polygon, if the vertices

of the polygon lie in the circumference of the circle.

And definitions 5 and 6 thus :

—

Definition.—A polygon is said to be circumscribed about a circle,

and a circle is said to be inscribed in a polygon, if the sides of the

polygon are tangents to the circle.

§ 39. The first problem is merely constructive. It requires to

draw in a given circle a chord equal to a given straight line, which

is not greater than the diameter of the circle. The problem is not

a determinate one, inasmuch as the chord may be drawn from any
point in the circumference. This may be said of almost all pro-

blems in this book, especially of the next two. They are :

—

Prop. 2. In a given circle to tjiscribe a triangle equiangular to a
given triangle

;

Prop. 3. A bout a given circle to circumscribe a triangle equi-

angular to a given triangle.

§ 40. Of somewhat greater interest are the next problemfl, where
the triangles are given and the circles to be found.

Prop. 4. To inscribe a circle in a given triangle^

The result is that the problem has always a solution, viz. , the

centre of the circle is the point where the bisectors of two of the

nterior angles of the triangle meet. The solution shows, thongh
Euclid does not state this, that the problem has but one aolu-

tion ; and also,

Theoeem.—The three bisectors ofthe interior angles ofwtiy triangU
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yi tliosG we shall state those which are of special interest • Eurii,does not state any one of them.
interest

.
i.ucua

Thi'oJj"''; \'- ^°
"'."""f

'*' " "'d<: "lout a given lria„g,c.

tnanylc at ught angles meet m a pouU, and thU> point is tlic aitrodTlhc eircle cxrcmnsenbed about the triangle
'" ' " '«< ««"«

Euclid adds in a corollary the following property —
Ihe centre of the circfe ciicumscriboj afeout a trianclo lieswithm on a side of, or without the triangle, accordinc^as he

''7«''' ^"^'o-f-ns'-^J; right-angled, or obtnse-angS ^ '
'"

inl-rlh A-
''

"'T>'' P°''"''''° '° draw a circle which ismscnbed in or circnmscnbed about a given triangle, this h no the^a with quadrilaterals or polygons of more sides,' Of tho°e for

Tn each oflhT',
'•'^'' ^^SuW polygons are the most inte ^ ing

drcrmscribed'lbouur'^
""^ '^ '"=^"''^''- ""<' -°"'" -- ^

Euclid does not use the word regular, but he describes thepolygons .„ question as ^'?«m>,y«fo.°and .,„,7.fc,a" We shalnse the name regular polygon. The regular triangle is eaulateral the regular qnad^rilateral is the square
^ ^

tuclid considers the regular polyfons of 4 fi fi n„ri ik .;i
For each of the first three^e so'ivis^heVroblems^anoYns nbesuch a polygon in a given circle; (2) to circumscribe it ab„u!
fr,:a?^t,'^ic^;^;;^:n^

^'^^'^ - -' ^^^ - ^^-"^

Preps. 6, 7 8, and 9 solve these problems for the square.The general nroblem of inscribing in a "iven circle a re-r„i„polypn of ;t siJes depends upon the° problem of dividn' thfrcumlerence of a circle into n equal parts, or what comes to° he samething, of drawing from the centre if the circle n radii such that theangles bet.vecn consecutive radu are eqnal, that is, to divide thespace about the centre into n equal angles. Thus, f ,t is renui • do inscribe a square in a circle, we havf to draw fo;r 1 nes from hecentre, making the four angles equal This is done by d?a"v n'two diameters at right angles to oie another. The ends of the"?diameters aro the vertices of the required square. If, on the oil r

I^rib'-ed^aS'l,!:-;!;:,?
°' ^""^ ='"'^- -- "^'^'" » ^auar^'clr^l,';"

aboul the e-ntiv into ten equal angles Each wi 1 h„ i.t. f
'''\'!

angle or Hh or two right Lgles. 'Tf we^^pp^^' 'h^'^d ltn"?nstruoted and ll we join the centre to the end of one side ,^e Lt an

I"ht aniir°f'
''^"° ?''%™gleat the centre equalsVh of t^ro

t^fo rinhf fn'l
"

'^T^^.
°^ ""^ ""Si" at the basi will be -|

,^"0?

Tb?, £ I
" f' " "" "'"«=''»gl''^ together equal two right angledThus we have to construct an isoceles triangle, having the an Hetthe verte. equal to half an angle at the ba°se This^s solved ,n

iT^- I V^'"-
°f th\rrohlem in Prop. 11 of the second book If

ZeZ ty!^° Ti'^'r^
this triangle equil to the radius of the oiveucircle, then the base wi 1 be 'the side of the r,.„„l„\- T °

.n.,cribul in the circle. This side befng kn w^tt 1e , L'^rbe'constnictcd. and if the vertice.) are joined alternately c^arin^ouhalf tht.r number, we obtain the regular penta-ou.
°

thf^vlMn" Thifr''""*
*''".'• "" "=""^ "'^ r^"'»g™ beforetnt. d (.agjii. rhi.s, hoHever, does not change the real nature of

K'-r^o^ '"" ""^ =°'""°-' ^-°- ---r'" ^y -t -'ntfon°f

Once the regular pentagon is inscribed, it is easy to circumscribe^r ^^irT=i^Ti5j:p!Vi:"
^-"-^ -^ ^^°"-""

Prop 13 and 14 teach how a circle mav do inscribed in or rircnmscribed about any given regukar pentagon.
" "J or cir-

g 41. The regular lia-agon is more easily constructed as Bbn«-„m Prop, 15. The result is that the side of the eguW LISmscnbed in a circle is equal to the radius of the circte
'"''°«°"

soWed.^
^' ^°'^^™ *'" """^ """ '™""'" ""^n'ioMd are not

§ 45. The book closes with Prop. 16. To inscribe a regularquindccagon in a given circle. That this may be done is e„ Mv«en. If we inscnlio a regular pentagon and a re4lar he^airon ^the circle, having one vertc;; /,. common, then tie arc from thecommon verte. to the next vertex of the pentagon Jth th ccumference, and to the next vertex of he h«agon is ith of themcumference. The differer.co between these afcs irtherefore
1 '1 j''

. ,
«"'<:>"iif<"-enco. The latter mny, therefore bo

tu\t^
'"."' tl'>rty. and hence also in fifteen equa/parts atid theregular quindcr.icon bo d.-»ci- bo,1 ^ '
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ntleso/ any regular polygon meet In a pmul. The stra.all l,-.

''tT:"" f ""t' "' "" ''»"'"' f'^Oon meet ,n the "u?.e Joilu7h,s po„,t ,, the eentrc of the eirele^ e,reu,nser,UU 7J,,t ,1

i:z'ii2t
"^'^'"'"'"'j^'"^- T1.0 proof, which 13 e.;y:"isrft

\Ve can bisect any given arc (Prop. 30, lll.i. Hence we can

d 3 l7 •
";"""'^''™? '"'"^ 2» equal p.rts as soon as lia bfen

side, h, ", " " '^""' P^^' "' " ^^-^ •'^ " "f^T polygon oilsides has been constructed. Hence—

then a regular polygon of 2n sldts, of 4n, of 8n s^.k^l-e y^l,alsoUeonstrueied. Euclid shows how to constm.t rc'-nil, r' pT
fc^i:;;o4ot"o"''

'" ^''"- " ^°"°- "^=' - ---^-
3. 6. 12, 21 sides
4, *, 16, i-i.

6, 10 20, 40
15, 30, 60. ,20. .

"

of IbeV?»'^"'*'?i°
°^ ""y. """ '"S"'" l'°'J-go'° "ot included in onethese series will give rise to a new series. Til] the beginnincof this century nothing was added to the knowled'-e of reSpolygons as given by Euclid. Then Gauss, in his celebratedArMunelu, proved that every regular polgon o 2"Tl sidesmay be constructed if this number* 2- + l' be^prim, and that nohers can be constructed by olemeutary methods.

'

This show"

Imt t'h?r f ''"'r"' f '''

^'P ''^" -"not thus be con tru tcjbut that a regular polygon of 17 sides is possible ; for 17-2^ + 1The next polygon is one of 257 sides. The consrraction becomesalready rather compUcated for 17 sides.
='™"ton Dccomes

Book V.

"•••ji ""ll jiciiua ill;

regular ouindcragoii be described.

§ 46. ^Ve conclude with a few theoremr. about regular polygonswhich ore not given by Euclid. ^ '
o'.ygons

TflE0iiEit.-r7.» ,trai,,H lin.> pap,,uhcular to a>xd bisecting Uc

i 47. The fifth book of the Elements is no , exclusively geomc-

fv^rJ ^ t'-ea nient, as here given, is admirable, and

F ,cl,d'7,b
P"* ™''"'°'' *° ^^^ algebraical method bv vhichEuclid s theory is now generally replaced. It h.is, however the

KlomT.? W ^'°n
Jiffi^'^ff Schools, and is 'therefore "vef;

wW t

read. We shall tiy to make the subject clear, and to show

ound W?b
"'s-^hraical treatment of proportion is not re.Uy

Rnnl V V >.
='" ^^ ''""""g """'^ definitions at the beginning of

r^se to ;„T b"r
"' '""=' ""portent. These definitions have givenrise to much discussion. °

r)Ji^V"?^s'^ff'°"', ^"'^L"." ""'"""1 ^°^ t^'o fif't book ^
tb„n ;,

1" '
,'
'"'\^, °^ "" remainder 3, 8, and 9 aro more

e itir I V^^'^X'"^""/ "°* ^''-^^J'^. but additions of later

Le , 10 en 1
,"; b

1'°" °f ,,^'^^™<lria was the most prominent.IJef, 10 and U belong rather to the sixth book, whdst aU tho

6, and 7
"'""^ "'""'""'• "^^^ ''''"^' '"-Portant ones are 4,

6°

rA\^' ''j ?'''"° " ""ff"'''"!" is not attempted by Euclid. The
firjt two definitions state what is meant by a " part " that it Isubmulripleor measure and by a "multiple" of^a g^ven niagni*

Ti,). t
'"^'"Jgof Def. 4 is that two given quantities can h^avea ratio to one another only in case that they are comparable as totheir magni ude. that is, if they are of the same kind.^

rntio"b,^; Ti" " P"''f' ^' '^"' *° ^^™". ^"of'^^^^s to define a
lii; A-

n'eaningless as it is uncalled for, for aU that iswanted is given in Dels. 5 and 7.
In l)ef. 5 it is explained what is meant by saying that twomagnitudes have the same ratio to one another as° two other

m.ignitudes, and in Dcf. 7 what we have to understand bya grea e"or a less ratio. The 6.I1 definition is only nominal, exnlaini^g themeaning of the word projjortional.
Euclid represents magnitudes by lines, and often denotes them

o Iv l- ll"'i"» ^"''"M'-
I'l^" li-^'^. by two letters. We shall useonly single letters for tho purpose. If a and b denote two magni-

tudes of the same kind, their ratio will be denoted by a :
?• if

^
and d are two other magnitudes of the same kind, but possibly

of a different kind from a and b, then if c and d have ttie sami
ratio to one another as a and b, this will be expressed by writing—

n : b : : c : d.

Further, if m is a (whole) number, ^na shall denote tho multinle
of a which IS obtiiued by t.ikiug it m times.

§49. The whole theory of ratios is based on Dof. 5.
Dcf. 5. Tlu first offour magnitudes is said to have the satnc ratio

to the second that the third has to thefourth when, any equunullipUs
whatever of the first and the third being taken, ajut any cquiniul-
ttpteswhMcver ofthesecoiul and the fourth, if the multiple of tlie first
be less than that of tlu seeond. tlte miilliple of thi third is also lees
tlian thai of the fourVt ; and if the multiple of the first is equal to
that of the seeond. tlit multiple of the third is also equal to that of
the fourth ; aiui 1/ the multiple of the first is greater than that of
the secotid, the multiple of tlu: third is also greater than that of the
fourth. ^



BOOKS IV. v.] GEOMETRY 383
Jt will be well to show at once in an example how this definition

can be used, by proving the first part of the first proposition in the
sixth book. TriaTigles of the same altitude are to one atwther as
their bases, or if a and b are the bases, and a and $ the areas, of two
triangles which have the same altitude, then a : 6 : : o : /3.

To prove this, we have, according to Definition 6, to show

—

if 7na^>nb, then ma^>n$,
a ma = nb, then ma=-n/3,
if Tna^nb, then ma-<Ji0.

That this is true is in our case easily seen. We may suppose that
the triangles have a common vertex, and their bases in the same
line. We set off the base a along tho line containing the bases
m times ; we then join the difi"erent parts of division to the vertex,
and get m triangles all e(|ual to a. The triangle on ma as base equals,
therefore, m%. If we proceed in the same manner with the baso b,

setting it off n times, we find that the area of the triangle on the
base lib equals 7ij3, the vertex of all triangles bf^ing the same. But
if two triangles have the same altitude, tlien their areas are equal
if the bases aie equal ; hence ma^n$ if 7na— «6, and if their bases
are unequal, then that has the greater area which is on the greater
base ; in other words, ma is greater than, equal to, or less than
n0, according as 7?ia is greater than, equal to, or less than n&, which
was to be proved.

§60. It will be seen that even in this example it does not
become evident what a ratio really is. It is still an open question
whether ratios are magnitudes which we can compare. We do
not knoY?' whether the ratio of two lines is a magnitude of the
eame kind as the ratio of two areas. Though we might say
that Def. 6 defines equal ratios, still we do not know whether they
are equal in the -sense of the axiom, that two things which are

equ?l to a third are equal to one another. That this is tho case

requires a proof, and natil this proof is given we shall use the
: instead of the sign «=, which, however, we shall afterwards
introduce.

As soon as it has been established that all ratios arc like magni-
tudes, it becomes easy to show that, in some cases at least, they
are numbers. This step was Bover made by Greek raithcmaticians.

They distinguished always most carefully between coutinuous
magnitudes and the discrete scries of numbers. In modern times
it has become the custom to ignore this dilTerencc.

If, in determining the ratio of two lines, a common measure ca'n

be round, which is contained m times in the first, and n times in*

the second, then tho ratio of tho two lines equals the ratio of the

two numbers m:n. This is shown by Euclid In Prop. 5, X. But tho

ratio of two numbers is, as a rule, a fraction, and the Greeks did

not, as wtt.do, consider fractions as numbers; Far less liad they

any notion of introducing irrationaJ numbers, which arc nc-iUier

whole nor fractional, as wo arc obligid {o do if wc wish to say tliat

all ratios arc numbers. Tlic incommensurable numbers which are

thus introduced as ratios of incommonsurablo quantities are now-a-

days as familiar to us a- fractions ; hut a i)roof is generally omitted

that wc may apply to them the rules which have been established

for rational numbers only. Euclid's treatment of ratios avoids this

difficulty. His definitions holds for cotnmensurablo as well as for

incommcnsumble quantities. Even tho .lotion of incommensurable
quantities is avoided in Book V. But ho proves that tlio more
ph'.nientary rules of nlgobra hold for ratios. AVo shall state nil

his propositions in that algebraical form to which we are now
accustomed. This may, of couj-sc, bo done without changing the

character of Euclid's method.

§ 51. Using tlic notation cxplaipcd al'ovc wc express the fii-st

propositions as follows :

—

Prop. 1. If a — ma\ b'^mb', c-^md'f

then a + b + c — in{a' •{ b' + c).

Prop. 2. If a — mb, and c — tth^,

C'-Qib, and f'~nd^

then a + tf is the same multiple of ft as c+/i3 of rf, viz.:

—

a + tf — {m + «)^ and c-\-f'-\m-\-n)d.

Prop. 3. If n — Hit, c — md, then is na the same multiplo of 6

that nc is of d, viz., «rt--7i?n&, nC'^nmd.

Prop. 4. If a :b: :e :d,

then ina :nb :: mc : nd.

Prop. 5. If

then
a = 7nb, and e™nid
a -c— m(6-(f).

Prop. 6. If 'i<^mb, C'-mdj

then are a~nb and c-nd either equal to, or equimnltiplcs of, 6

and d, viz., a-!^6 = (m-n)6 and c-nd~{m~n)d, where m~7i
may bo unity.

All these propositions relate to equimultiples. Now follow

propositions about ratios which are compared as to their magnitude.

§ 52. Prop. 7. If a — i, then a -.c : :b -.c and c -.a : :c :b.

Xhe proof is simply this. Aa a — b we know that nw«=mftj

therefore if inay>nc, then rtib'^^mc^

if 7Tia'=nc, then mi*"«c,
if 7na-<^nc, then mb-^^nc,

therefore the first proportion holds by Definition 5l

Prop. 8. If a>6, then a :c>6:f,
and c : a<c : 6.

The proof depends on Definition 7.

Prop. 9 (converse to Prop. 7). If

a : e : : b : c,

or if c:a::c:b, then a — i.

Prop. 10 (converse to Prop. 8). If

a : c^b : c, then a^b
and if c : a^c : b, then a<j6.

Prop. 11. If a:b::e:d,
and a : 6 : : c :/,

then c:d::e:/.
In words, if two ratios are equal to a third, they are equal to one

another. After tlicse propositions have been proved, we have ft

right to consider a ratio as a 7nagnitude, for only now can we
consider a ratio as something for which the axiom about magni-
tudes holds : things which are equal to a third arc equal to one
another.

AVe shall indicate tliis by writing in future tlie sign =- instead
of : : . The remaining propositions, which explain themselves, may
then be stated as follows:

—

'

§53. Prop. 12. If a:b~c:d-e :/,

then a + c + e ib + d + f-^a :h.

Prop. 13. If a -.b-c :d and c : (/>c :/,
then a : h'^e :/.

Prop. 14. Tf a :b~c:d, and a'^e, then 6>rf,
Prop. 15. Magnitudes havo the same ratio to one another thaV

their equimultiples have

—

Tua imb'^a : ft.

Prop. H. If fi, 0, c, d are magnitudes of the same kind, and Ui

a :b — r:d,
tlien a ic-b :d.

Prop. 17. If a + b ih-c + d :d,

then a .b='C : d.

Prop. 18 (converse to 17). If

a ; ft=-c :rf

then aVb ib^c + d : d.

Prop. 19. If ay 6, c, d arc quantities of thre same kind, and if

a ;&— c ;rf,

then a ~e -.b - d-~a :b.

§ 54. Prop. 20. Jf there be three magnitudes, and other three,

which have the sanie ratic^ taken two ami two, (hen if the first be

greater than the third, the fcurth shall be greater than the sixth ;

and if equal, equal; and if less, less.

If wc understand by

a :b -.c ; d -.e : . . , -=(1' :b' :<^ :d^ :<f : . . .

that the ratio of any two consecutive magnitudes on the first side

equals that of tho corresponding magnitudes on the second side,

we may write this theorem in symbols, thus ;—

If a, b, L be quantities of one, and rf. e,f magnitudes of tho same
or any other kind, s''ch that

fl : ft : c = tf . c : /,

and if «!><;, then (C>-/.

but if a — c, tlien d~ f,

and if <^<ic, then (f-^/.

Prop. 21. If o":&-c :/and ft :c-rf :«, •

or if a :&:<:-=--:-: -,fed
and if «I>c, then (C>/,
but if rt=c, then d~ f,
and if n<Cs, then c?-</.

By aid of these two propositions the following two are proved.

§ 55. Prop. 22. If there be avy number of magnitiulcs, and as

viany others, which have the same ratio, taken tivo and two in order^

the first shall have to the last of the first magnitudes the same ralio

which the first of the others has to tJu last.

Wc may stato it more generally, thus :—

If a :b :e:d -.e : . . . -o' :b' :e' :d' :e' : . . . ,

then not only have tlvo consecutive, but any two magnitudes on

tho first side, the same ratio as the corresponding magnitu'^ja on_

tho other. For instance-

a :c = a^ : <f ; b : e^b': e', &c.

Prop. 23 we state only in symbols, viz. :
—

11111
If a :b 16 :d :e:

'

b' i''?:
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But from tliis it follows according to the last theorem that

a : b — c : rf.

Hence we conclude that tlie quotient f ami the ratio a:b are

difTerent forms of the same magniUide, ouly with tliis imiwrtant

difTerencc that the quotient - would have a mcnning onlv if a and

b have a common mea-surc, unlil we introduce incommensurable
numbers, wliile the ratio a :b has always a meaning, and tluis gives

rise to the introluction of incommensurable numbers.
Thus it is rc.iliy the theory of ratios in the fiith book which

enables us to extend the gtometrical calculus given before in cou-

nexion with Bnok 11. It will also be Sfcn that if we write the

ratios in Book V. as quotients, or rather as fractions, then most of

the theorems slate properties of quotients or of fractions.

§ 64. Prop 17 contains only a special case of 16. After the pro-

blem, Prop. 18. On a ijiven straight line to describe a rcrlilincal

jiijure similar aiid simHarhj situated to a given rrrtiltncal figure^

there follows another fundamental theorem ;

Prop. 19. Similar trianqles are to one another in the dnplicnte

ratio of ihrir hoiHnlrxjoKS sid--^. \ n otluT words, the nrens of similar

tiiauglea are to one another as the squores on homologous sides.

This is generalized in

Prop. 20. Siiailar pohjguiLS may Is divided htto the i>n me vuinhrr

of timilar triangles, having the same ratio to one another that the

pohjgo^is ItAvc : and the polygons are lo 07ic another 171 the dtmlicate

ratio of their homologous sides.

§ 65. Prop. 21. keHilincal figi'rcs which are similar to the sajne

r'-cfilincal fignrr. are also similar to caeh other, isan innnediite con-

sequence of the definition of similar figures. As similar figures

may be said to be equnl in ''shape" but not in "siz-e," we may state

it also thus:

"Figures which are equ.al in ahapo to a third arc equal iu shape

to each other.
*

Prop. 22. If four s/rai^fht lines be pioportionah, the similar

rcctilin'jjl Ji/jiires similarly described on t/tcm shall alto be jno-

porlionah; and if the similar rectilineal fgnrcs similarly described

un four straight hn-vt be 2'^'Ol'ortioivds, those Uraight lines bluill be

proporti'ijials.

This b essentially the same as the following :

—

If a :b •" c :d,

th.-n a* : J' - c' d-.

§ 66. Now follows a proposition which has been much disms-sed

with reganl to Euclid's exact meaning in saying that a ratio is com-
poiotdcd of two other latios, viz. :

Prop. 23. Parallelograms which are cqniangvlar to one anotlwr.

hare to one another the ratio which is comjwnndcd of the ratios of their

Sid's.

The proof of the proposition makes its meaning clear. In symbols
tjie ratio a : c is compounded of the two ratios « : 6 and 5 : c, and if

a • 6 = a' : &', 6 :c — i" : c", then « :c is compounded of a':b' and
a lb".

If we consider the ratios as numbers, we may say that the one
tatio 13 the product of tho>e of wliich it is compounded, or in

syinboh,

a a b a' b" ..a a' . b b"

c c c b c e

The theorem in Prop.'2-3 is the foundation of all mensuration of

Breas. From it we see at once that two rectangles have the ratio

of their areas compounded of the ratios of their sides.

If A is the areo of a rectangle contained by a and h, and B that
of a rectangle contained by c and rf, so that A = nfi, B = erf, then
A : B = aft : cc/, and this is, the theorem says, compounded of the
ratios a : c and h '.d. \n forms of quotients,

ah ab

c ' d cd'

This shows how to multiply quotients in our geometrical calculus.

Furtbor, Tiro triangles haie the ratios of their areas compounded
of the ratios of their bases and their altitude. For a triangle is equal
in area to half a parallelogram which has the same base and the

same altitude.

To bring these theorems to the form in which they are usually
given, we assume a straight line u as our unit of length (genei-allv

an inch, afoot, a mile, itc), and determine the number o which
ex[>re3se3 how often w is contained in a line a, so that a denotes the

ratio a : u whether commensurable or not, and that a = au. W'e
call this number m the numerical value of a. If inth; same manner
jB l>e the numerical value of a line b we have

a :b " a: $ ;

in words: The ratio of (wo lines {and of two like quaniUics in

general) is equal to tlmt of their numerical values.

This is easily proved by ob>(f!rvin^ that n — an, b — 0>f, there-

fore a :b — Bit : 3«, and tins may without difficulty be shown to

cquil a : ^

If now a, b be base and altitude of one^ a', b' ihose of another

parallelogmni, a, and a, $' their numtiical values residelively,

and A, A' their areas, then

A_0 ^ ^a _ a_B

A' a' b' a ap(

In words : The areas of two parallelograms are to each other 09 the

products of the numerical values of their bnsf.s and altitudes.

If especially the second parallelogram is ihe unit sipiare, i.e., a

square on the unit of length, then o' — /J* — 1, A' — u^ and we
have

A «—, =0)8 - or A — a3. «'
A

This gives the theorem : The number of unit squares contained in

a parallelogram equal-* the product of the numerical values of. base

and altilntle, end similarly the number of unit squares contained in

a triangle ei^uals half the product of the numerical values of base

and altitude.

This is often stated by saying that the area of a parallelogram is

erjual to the product of the base and the altitude, meaning by this

product the product of the numerical values, and not the product as

defined above in § 20.

§ CS. Propositions. 24 and 26 relate to parallelograms about
din;,roiiah, sueli as are considered in Book I., 43. They are

—

Prop. 2i. Parallelograms about the diameter of any parallelo-

gram are similar to tli^ vholc 2>firallclogi'avi and to one another;

and its converse (Prop. 26), If two similar parallelog^a-)ns hare n

common angle, and be similarly situated, they are about the savie

diameter.

Between these is inserted a jiroblem.

Proji. 25. To describe a rectilineal fgurexchich ajiall he similar (*

one given rectilinear fgttre, and equal to another given rectilineal

fgurc.

§ 69. Prop. 27 contains a theorem relating to the theory of

maxima and minima. We may slate it thus:
Plop 27 If a parallelogram be divided into tico by a straight line

cutting the lasn, and if on half the base another parallelogram be

constructed similar to one of those pai'is, then Ikis third 2f<irallelo-

gram is greater than the other jmrt.

Of far greater interest than this general theorem is a special case

of it, where the panillelograins are changed into rectangles, and
where one of the parts into which the parallelogram is divided is

made a square; for then 'the theorem clianges into one wliich is

easily recognized to be identical with the following:

—

TiiivOKE.M —Of all rectangles which have the same perimeter the

square has the greatest area.

This may also be stated thus:

—

TiiEOHEM.

—

Of all rectangles tchicH have the aariic area thcsquare

has the least perimeter.

§ 70. The next three propositions contain problems which may
be said lo be solQtions of q\iadratic equations. The first two are,

like the last, involved in somewhat obscure language. AVe tran-

siribe thuui as follows*—
Problem. —To describe on a given base a parallelogram, and to

divide it eitlier inlernally (Prop. 28) or externally (Prop. 29) from

a point on the base into two pnrallelogram-*, of which the one has

a given size (is clonal in area to a given figure), whilst the other

has a given shape {is similar to a given parallelogram).

If we express this again in symbols, calling the giveu base a, the

one part x, and the altitude y, we have to determine x and y in the

fust case from the equations

(a-x)y = k\

y q

k- being the given size of the fii-st, and p and q the base and alti-

tude of the parallelogram which deteiinine the shai« of the second

of the required parallelograms.

It we substitute the value of y, we get

(a-x)x='—f
1

or,

ax-x^ = b*

,

where a and b- are known quantities, faking £*

The second case (Prop. 29) gives rise, in the same manner, to

the quadratic

The next problem—
Prop. 30. To cvt a given straight line in extreme and-jnean ratio,

leads to the equation
. ox-i-x' — aK

This is, therefore, only a special case of the last, and is, besides,

an old acquaintance, being essentially the same problem as tbat

propCEetl in II. 11.

X. - 49

pf



386 G E M E T R Y
Prop. 30 may therefore be solvod in two ways, either by aid of

Prop. 29 or by aid of II. 11. Euclid gives both solutions.

§71. Prop. 31 (Theorem). In any right-angled triangle^ any recti-

lineal JiguTC described on the side subtending th^ right angle is equal

to the similar and similarly-described figures on the sides containing

the right angle^—is a pretty generalization of the theorem of Pytha-
goras {I. 47).

Leaving out the next proposition, which is of little interest, we
como to the last in this book.

Prop. 33. In equal circles angles, whether at the centres or ih-e cir-

cumferences, hive the same ratio which the arcs on which they stand
have to one another ; so also have the sectors.

Of this, tlie part relating to angles at the centre is of special

importance ; it enables us to measure angles by arcs.

VVith this closes that part of the Elements which is devoted to
the study of figures in a plane.

Book XI.

§ 72. In this book figures are considered which are not confined
to a plane, viz., first relations between lines aud planes in space,

and afterwards properties of solids.

Of new definitions we mention those which relate to the perpen-
dicularity and the inclination of lines aud planes.

Def 3. A straight line is perpendicular, or at right angles, to a
plane when it makes right angles with every straight line meeting it

in that pla^ic.

The definition of perpendicular planes (Def. 4) offers no dif-

ficulty. Euclid defines the inclination of lines to planes and of
planes to planes (Defs. 5 and 6) by aid of plane angles, included by
straight lines, with which wc have been made familiar in the first

books.

The other important definitions are those of parallel planes,
wEch never meet (Def. 8), and of solid angles formed by three or
more planes meeting in a point (Def 9).

To these we add the definition of a line parallel to a plane as a
line which does not meet the plane.

§ 73. Before we investigate the contents of Book XL, it will bt
well to recapitulate shortly what we know of planes aud lines from
the definitions and axioms of the first book. There a plane has
been defined as a surface which has the property that every straight
line which joins two points in it lies altogether in it. This is equi-
valent to saying that a straight line which has two points in a plane
has all points in the pU..e. Hence, a straight line which does not
lie in the plane cannot have more than one point in common with
the plane. This is virtually the same as Euclid's Prop. 1, viz. :—

Prop. 1. Oneparlofa straight line cannot be in aplane and another
part without it.

It also follows, as was pointed out in § 3, in discussing the
definitions of Book I., that a plaue is determined already by one
straight, line and a point without it, viz., if all lines be drawn
through the point, and cutting the line, they will form a plane.

This may be stated thus :

—

A plane is determined—
1st, By a straight line and a point which does not lie on it;
2d, £y three points which do not lie in a straight line ; for if two

of these points be joined by a straight line we have case 1

;

3d, £y two intersecting slraiglu linos ; for the point of intersection
and two other points, one in each line, give case 2

;

4lh, By two parallel lines (Def. 35, I.).

The third case of this theorem is Euclid's
Prop. 2. Two straight lines which cut one anotlier are in one

plane,- and three straight lines which meet one another are in one
plane.

And the fourth is Euclid's
Prop. 7. J/ two straight lines be parallel, tlus straight line drawn

from any point in one to any point in the other is in the same plane
with the parallels. From the definitipn of a plane further follows

Prop. 3. If two planes cut one another, their common section is a
straight line.

§ 74. Whilst these propositions are virtu.illy contained in the
definition of a plane, the next gives us a new and fundamental pro-
perty of space, showing at the same time that it is possible to
have a straight lino perpendicular to a plane, according to Def. 3
It states—
Theorem (Prop, i).—If a straight line is perpaidicular to two

ilraiglU lines in a plane which it meets, then it is perpendicular to
all lines in the plant which it meets, and hcnee it is perpendicular
to the plane.

Def 3 may be stated thus : If a straight liue is perpendicul.ir
to a plane, then it is perpendicular to every line in the plane which
it meets. The conver.se to this would be
Theorem.—All straight lines which meet a given straight line in

the same point, and are perpendicular to it, lie in a pluiie uhieh is
perpeiulicnhr to that line.

'i'liis Euclid states thus :

Prop. 5. If three straight liiusi mut all at one pair/, and a straight I
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line stands at right angles to each of them at that point, the thru
straight lines shall be in one and the same plane.

§ 75. There follow theorems relating to the theory of parallel
lines in space, viz. :—

TnEOp.E.M (Prop. 6).

—

Any two lines which are perpendicular to

the same plane arc parallel to each other ; and conversely
Theorem (Prop. S).—If of two parallel straight lines one is ver-

pcndicular to a plane, the other is so also.

Further, the important theorems
Prop. 9. Two straight lines which are each of them parallel to the

same straight line, and not in the same plane with if, are parallel to

one another; where the words, "and not in the same plane with
it," may be left out, for they exclude the case of three parallels
in a plane, which has been proved before ; and
Theorem (Prop. 10).—.^d™ angles in different planes Tmve the

ttco limits of the one parallel to those of the other, then the angles arc
cqital. That their planes are parallel is shown later on in Prop. 15.

This theorem is not necessarily true, for the angles in question
may be supplementary ; but then the one angle will be equal to
that which is adjacent and supplementary to the other, and thjs
latter angle will also have its limits parallel to those of the first.

From this theorem it follows that if we take any two straight
lines in space which do not meet, and if wc draw through any
point P in space two lines parallel to them, then the angle in-

cluded by these lines will always be the same, whatever the position
of the point P may be. This angle has in modern times been
called the angle between the given lines :

—

Definition.—By the angles between two not intersecting Ivies u-o

understand the angles which two intersecting lines include thai art
parallel respectively to the two given lilies.

§ 76. It is now possible to solve the following two problems:

—

Problem.— To draw a straight Wieperpendicular to a givenplan*
from a given point which lies

1. Nut in the plane (Prop. 11).

2. In the plane (Prop. 12).

The second case is easily reduced to the first—viz., if by aid of
the first we have draivn any perpendicular to the plane from some
point without it, we need only draw through the given point in the
plane a line parallel to it, iu order to have the required perpen-
dicular given. The solution of the first part-is of interest in itself.

It depends upon a construction which may he expressed as a
theorem.

Theorem.-y/rom a point A without a plane a perpendicular
AB be drawn to the plane, and if from the foot B of this perpen-
dicular another perpendicular BC be drawn to any straight line in
the plane, then the straight line joining A to the foot C of this second
perpendicular will also be perpendicular to the line in the plane.
The theory of perpendiculars to a plaue is concluded by the

theorem

—

. Prop. 13. Through any point in space, whether in or without a
plane, only one straight line can be drawn perpendicular to the
plane.

% 77. The next four propositions treat of parallel planes. It is

shown that planes w/iich have a common perpendicular are parallel
(Prop. 14); that two planes are parallel if two intersecting straight
liyws in the one are parallel respeelively to two straight lines in tlie

other plane (Prop. 15) ; that parallel planes arc mt by any plaiie in
parallel straight lines (Prop. 16) ; and lastly, that any two straight
lines arc cut proportionally by a series ofparallel planes (Prop. 17).

This theory is made more complete by adding the following
theorems, which are easy deductions from the last -.—Two parallel
planes have common perpendiculars (converse to 14); and Two
planes which are parallel to a third plane are parallel to each
other.

It will be noted that Prop. 15 at once allows of the solution of
the problem: "Through a given point to draw a plane parallel to
a given pinne." And it is also easily proved that this problem
allows always of one, and only of one, solution.

§ 78. We come now to planes which are iierpendioular to one
another. Two theorems relate to them.

Prop. IS. If a straight line be at rigid angles to a plane, every
plane which passes through it shall be at right angles to that plane.

Prop. 19. If two planes which cut one another be each of them
perpendicular to a third plane, 'heir common section shall be "cr.
pcndicular to the same plane.

§ 79. If three planes pas,s through a common point, and if they
bound e.ich other, a solid -angle of three faces, or a trihedral angle,
is formed, aud similarly by more planes a solid angle of moie faces,
or a polyhedral angle. These have many properties which are quite
analogous to those of triangles and polygons in a plane. Euclid
states some, viz :

—

' - "

Prop. 20. If a solid angle ie contained hi thru vlaiie anales, anij
two of them are together oreater ihun the third.

But the next

—

Prop. 21. Every Solid angle is contained by plane angles, ich'eh
are together less than four right angles—has no analcous theorem
in the plan6.
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We may mention, lio^rpvor. that tho theorems ntjout tn-

finglcs containt-J iii tlic propositions of Book I., whi-'h do not
depciiJ upon the tlienry of parallels [that is all up ;o Prop. 27),
havo thoir corresponJiiig throrcnis abotit tnhcJral nnjjicv The
latter are fornu"*'!, if for '* si-iif of a triangle ' \vc wnii? "plino
angle" or "face" of triheUrTt nnijK-. an<l for "nni,'l.' of triiii;;le

'

we substii.itc "angle U-tweoo two faces" uhriv the pl.ini-s lon-
taining tho solid anj;le are fa'Ifl ita fnccs \\\- gi-t, for in-

stance, fiom I. 4, the theorem, 1/ tiro tr-hcdral nnrjlcs haro (hn

angles of fwo /'ices in the one rqiml to the anqhs of two fnrcs
in flu ether, and Iiave Ukffu-t'ic tJic angles iturhid&{ b/j thesn f-icct

eqiuil, fhcn tltc angles in the rcmniiiing faces arc rqi'nf^ a.id the

angles licttvcni the other faces arc cqu'^l each to each, r/c, those vh>'-h
are opposite equal faces. Tlio solnl nn;;les themselves arc not
neceiNaiily equal, for they may be only symmetrical like the
right hand and tlie left.

The connexion indicated between trinnglea unj trihedral aii'dcs

will also be recognized in

Prop. 2"2. If every two of three plane angles tc grrnter than the

third, and if the straight lines ichich contain them be all eqiml^ o
t> tangle iiunj be inade of the straight lines tJuit join the crlr'-oiilies of
those equal straight lines

And Prop. 23. solve*; the problem. To construct a trihedral avgle
lutving the angles of its faces equal to three given plane angles,
atnj two of thin bring greater tJian the Oiird. It is, of course,
analogous to the problem of constructing a triangle having its sides
of "iven length.

Two other theorems of this kind are added by Simson in his
edition of KucUd's Elements.

% 80. Tiiesc are the principa! properties of lines and planes in
space, but before we go on to their applications it will be well to
define the wurd distance. In geometry distance means always
"shortest distance"; viz., the distance of a i>oint from a .strai'^ht

line, or from a plane, is the length of the perpendicular from the
point to the line or pl.inc. The distance between two uon-
intei-secting lines is tlio length of their common perpendicular,
there being but one. Tho distance between two parallel lines or
between two parallel planes is the length of the common perpendi-
cular between Ihc lines or the planes.

g 81. Parallelfpipcds.—The rest of the book is devoted to tho
study of the parallelepiped, la Prop. 24 the possibility of such
a solid is proved, viz. ;

—

Prop. 24. If a solid be contained hy six planes two and two of
wkieh are parallel, the opposite planes arc similar and equal
parallelograms.

Euclid calls this solid henceforth a parallelepiped, though ho
never defines iho word. Either face of it may bo taken as bcv^e,

aud its dislari'-c from the opposite face a3 altitude.

Prop 2f>. If a •ioltd })a railel-piped l/c cut bi/ a plane parallel to

two of its oppo.^iic planes, it divides the whoh into tao soloh, the

base of one of which shall be to the Intsc of the other as the one solid

is to tlif other.

This theorem corresponds to the theoi-em (VI. 1) that parallelo-

grams bctweeu the same jiarallols are to one another as their bases.

A similar analogy is to be observed among a number of the

remainiug propositions

g 8*2. After solving a few problems we come to

Prop. 28. If a solid parallelepiped be cut by a plane pia$sing

through the diagonals of two of the opposite planes, it shall be cut m
two cqnal parts.

In the proof of this, as of several other propositions, Euclid

neglects the differenco between solids which arc symmetrical like

the right hand and the left.

Prop. 31. Solid parallelepipeds, which arc upon eqildl bases, and
of the sainc altitude, are equal to one another.

Props. 21) and 30 contain special cases of this theorem leading up
to the proof of the general theorem.

As consi*qucnces of this fundamental theorem we get

Prop. 32. Solid parallclcpi/icds. which luxvo the same altitude, are

to one another as their bases ; and Proi>. 33, Similar solid parallel-

epipeds are to one another in ihc triplicate ratiooftheir homologoussidcs.

If we consider, as iu § 67, the ratios of lines as numbers, we may
also say

—

The ratio of the rolumes of similar parallelepipeds is equal to the

ratio of the third powers of homologous sides.

Panvllelepipeds which are not similar but equal arc compared by
aid of the theorem

Pi op 34. The bases and altitudes of {q-\^al solid parallelepipeds

arc reciprocally proporticmal ; and if the bases and altitudes be re-

ciprocalhj proportional, the solid parallelepipeds are equal.

§ 83. Of the following propositions the 37tb and 40th are of

special interest.

Prop. 37. If four straight lines be proportionals^ the similar solid

parallelepipeds, similarly described from them, shall also be pro-

portionals ; and if the similar parallelepipeds similarly described

from four straight lines be proportionals, tlis straight lines sha.lt t,c

proportionals.

In symbols it says

—

If fl h-r-d, thenrt'.-ft^-c'wT.

Prop. 40 teaches hnw to compare the volumes of triangular

j

prisma wnih tho.-io of parallulfpipeds, by proving that a triangular

,

prmn is equal in ijIuvu to a parallclrpipcd, nhich has its altitude
and vs ta^ cq.ml to tho ali.tudc and the base of the triangular
prtsm.

§ 84. From these propositions follow all results relating to the
mensuration of volumes. We shall state these as we did in the case
of areas. The starting-point is the "rectangular" parallelepiped,
wliicli has eveiy edge perpendicular to the planes it meets, and
i\hi.li takes the place ol the rectangle in the plane. If this has all
its edges equal \\e obtain tho "cube."

If we take a certain lino u as unit length, then tho square on n is

the unit of area, nud the cube on u the unit of volume, that is to
say, if we u-ish to me;isiM-e a volume wc have to determine how
ni.niy unit cubes it conininB.
A rectangular paralielcjuped has, as a nile, the three edgea

unequal, which meet at a point. Every other edge is equal to one
of them. If a, b, c bfi tho three eilges meeting at a point, then w&
may take the rectangle contained by two of them, saj by b and c,

as b.ise aud the third ns altitude. Let V be its volunie, V that of
another rectangular parallelepiped Mhi^Ii has the edges a', b, c,

hence the same base a.s the hist. It follows then easilj', from
Prop. 25 or 32, that V : V'-a : a' ; or in words,
Rcclangnlar 2)arallelq)ivcds o-n equal basc9 are propm-tional to

their altitudes.

If we have two rectangular parallelepipeds, of which the first b.as

the volume V and the edges a, h, c, and the second, the volume V^
and the edges a, b', <f, we may compare them by aid of two new
ones which have respectively the edges a . h, /, and a', b\ c, and the
volumes V, and y„. "We then have

V:Vi = a:a'; Y^-.V^^b :h', T, . V' = c:r'.

Compounding these, we have

V:-V'-{a a')ib.b')[e:c%

or X.=^ i.'.V a b' c'

Hence, as a special case, making V equal to the unit cube IT on u
we get

Y a h c

V u u u
where a, $, y ore the numeiic-il values of a. 5, e , that is, Tlte

nn.hber of unit aibcs in a rectangular parattelep.ped is er^ual to ths
product of the numerical values of its tlirce edges. This is generally
expressed by saying tho volume of a rectangular parallelepiped is

measured by the product of its sides, or by the product of its base
into its altitude, which in this case is the same.

Prop, 31 allows us to extend this to nuy parallelenineds, and Props.

28 or 40, to triangular prisms.
TuEonENt.— The valuvic of any parallelepiped, or of any tr%'

angular pri^m, is vieasnred by the product of base and altitude.

Tho consideration that any polygonal prism may be divided into
a number of triangular prisms, which have the same altitude and
the sum of their bases equal to the base of the polygonal prism,

shows further that the same holds for any prism whatever.

Book XII

§ 85. In the last part of Book XI we havw learnt how to com-
pare tho volumes of parallelepipeds and of prisms. In order to-

determine the volume of any solid bounded by plane faces we must
determine the volume of pjTamids, for every such solid may be
decomposed into a number of pyramids.

As every pyramid may again be decomposed into triangular

pyramids, it becomes only neccssaiy to detennine their volume.

This is done by the

Theorem.—Every triangular pyramid is equal in volume to one

third of a triangular prism having tho same base and the same
altitude as the pyramid.

This is an immediate consequence of^uclid's

Prop. 7. Every prism having a triangular base may he divided

into three pyramids that have triangular bases, and are equal to one

anotlier.

The proof of this theorem is difficult, because the three triangular

pyramids into which tho prism is divided are by no means equal in

shape, and cannot be made to coincide. It has tirst to be proved

that two triangular pyramids have equal volumes, if they have

equal bases anJ equal altitudes. This Euelid does in the follo-^sing

manner. Ho first shows (Prop. 3) that a triangular pyamid may
be divided into four parts, of which two are equal triangular pyra-

mids similar to the whole pjTumid, whilst the other two are equal

triangular prisms, and further, that these two prisma together are

greater than the two pyramids, hence more ttian half tho given

-pyramid. He next shows (Prop. 4) that if two Iriangukr pyra-
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mid3 ore given, having equal bases and equal altitwdes, and if each

be divlJed as above, then the two Irian^ular prisms in the one are

equul to those in the other, and each of the remaining pyramids in

the one has its base and altitude equal to the base and altitude of

the remaining pyramids in the other. Hence to these pyramids the

aanie process is again applicable. We are thus enabled, to cut out

of the two given pyramids equal parts, each greater than hali the

original pyramid. Of the remainder we can again cut out equal

parts ^^reater than half these remainders, and so on as far as we like.

This process may be continued till the last remainder is smaller

than any assignable quantity, however small. It follows, so we
should conclude at present, that the two volumes must be equal, for

they cannot differ by any assignable quantity.

To Greek mathematicians this conclusion offers far greater diffi-

culties. They prove elahorately, by a rcdudio ad absardmn, tliat

the volumes cannot be unequal. This proof must be read in the

, Ele)neiits. A further discussion of this method of exhaustion, as

it is called, would belong to a treatise ou tlie liistory of geometry.

We refer readers to Hankel, Gcsckickte dcr MathcmaXik (p. 115 i'q).

We must, however, state that we have in tlie above not proved

Euclid's Prop. 5, but only a special case of it. Euclid docs not

suppose that the bases of the two pyramids to be compared are

equal, and hence he proves tiiat the volumes are as the bases. Tlie

Reasoning of the proof becomes clearer in the special case, from

which the general one may be easily deduced.

§ 86. Prop. 6 extends the result to pyramids with polygonal

bases. From these results follow again the rules at present givin

for the mensuration of solids, viz., a pyramid is the third pait of a

triangular prism having the same base and the same altitude, lint

a triangular prism is equal in volume to a parallelepiped which

has the same ^aae and altitude. Hence if B is the base and h tlie

altitude, we liave

Volume of prism = BA,

Volume of pyramid = -^ BA,

statement^ which, have to be taken in the sense that B moans the

number of square units in the base, h the number of units of

length in tlie altitude, or that B and h denote the nuniericul values

of base and altitude

S 87. A method similar to that used in proving Prop. 5 leads to

the following results relating to solids bounded by simple curved
surfaces :-—

Prop. 10. Ih:cry cone ia tlie third part of a cylinder which hds tne

savie base, and is of an equal altUude with it.

Prop. 11. Cones and cylinders of tlie same altitude are Co one an-

oilier as their bases.

Prop. 12. Similar caiKs a7td cylinders have to one another the

triplicate ratio of that which the diameters of their bases have.

Prop. 13. If a cylinder be aU by a plane parallel to its opposite

planes or bases, it divides the cylinder into two cylinders, &nc of which

is to the other as the axis of the first to the arts of the other] which
jnay also be stated thus:—

*

Cylinders mi the sarne base are proportio7ial to their altitudes.

Prop. 14. Cones and cylinders upon eqxuU bases arc to one another

as their altitudes.

Prop. 15. The bases and altitudes of equal cones and cylinders ar4

reciprocally proportional , and if the bases and altitudes be reciprocally

proportional, the cones and cylinders are equal to one another.

These theorems again lead to formulas in mensuration, if we com-

pare a cylinder with a prism having its base and altitude equal to

the base and altitude of the cylinder. This may be done oy tlie

method of exhaustion. We get, then, the result that their bases are

equal, and have, if B denotes the numerical value of the base, and

h that of the altitude,

Volume of cylinder = BA.

Volume of cone BA.

§ 88, The remaining propositions relate to circles and spheres.

Of the sphere only one property is proved, viz. :

—

Prop. 18. Spheres have to one aiwth^r the triplicate ratio of that

which their diameters have^ The mensuration of the sphere, like

that of the 'circle, the cylinder, and the cone, had not been settled

in the time of Euclid. Jt was done by Archimedes, y

Book XIII.

§ 89. The 13th and last book of Euclid's Elements is devoted to

the regular solids. It is shown that there are five of them, viz. :

—

1. The regular tetrahedron, with 4 triangular faces anji 4

»«rtices

;

\-L The cube, with 8 vertices and 6 sqnare faces ; ^
3. The octohcdron, with 6 vertices and 8 triangular faces; v

.4. The dodecahedron, with 12 pentagonal faces, 3 at each of the

20 vertices

'

6. The ieoaah^ron^ with ''0 triangular facea, 5 at each of the

It is shown how to inscribe these solids ia a given sphere, and
how to determine the lengths of their edgtd.

These results are— if r denotes thb radius of thie circumscribed

sphere, and a the side of the regular solid

—

For tetrahedron ''— -*

octahedron
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is very careful never to admit anything but finite quau-

litiea. The treatment of tlie inlinite is in fact another

fundamental difference between the two methods. Euclid

avoids it. In modern geometry it is systematically intro-

duced, for oidy thus is generality obtained.

Of the different modern methods of geometry, we shall

treat principally of the methods of projection and corre-

spondence which have proved to be th.e most powerful.

These have become independent of Euclidian Geometry,

especially through the Geometrie der Lege of V. Staudt,

and tho Ausdehnungslehre of Grassmann.

For the sake of brevity we shall presuppose a know-

ledge of Euclid's ElemenfSj although M'e sliall iiso only a

few of his propositions.

§ 1. W*^ consider spaco as filled with points, lities, and planes,

and these we call the eltMnents out or which our figuri-s are to bu

formed, calling any combiriiition of these elements a " iigme."

By a line wc mean a btraight hne in its entiivty, extL-mlin^

ways to inlinity; and liy a ]ilane, a plane i>ui face,. extending

directions to inlinity. We suppose

That througti any two points in epace one and only one line

may l>e diuwn (Eucl. I., Def. 4, Ax. 10, Post. 2);

Tliat through any thioe points which are not in a line, one and
only ono plane may be placed (compare p. 3S3, § 73, above^

;

That the intersection of two planes is a line (Kucl. XI. 13);

That a line which has two points in common with a plane lies

in the plane (Eucl. I., Def. 7), hence that the intersection of a

line and a plane is a single point; and
That three planes which Jo uot meet in a line have one single

point in common.
Tliese results may be stated differently in the following form :—

I. A plane is determined

—

A point is determined

—

1. by three points which do 1. By three planes which do

hoth

in aU

not lie in a line;

2. By two intersecting lines ;

3, By a line and a point which
does not lie in it

It. A line is determined

—

1. By two points
;

not pass through a line
;

2. By two intersecting lines;

3, By a line and a plane which
docs not pass through it.

2. By two planes.

The reader will observe that not only are ]tlanes deteruiiued by
points, but also points by planer ; that therefore we have a right to

cousider the planes as elements, like pointa ; and also that in any
one of the above statement! we may interchange the words point

and plane, and we obtain ngain a correct slatonn-nt, provided that
these statements themselves are true. As they stand, we ought,

in several cases, to add "if they are rot parallel," or some such
words, parallel lines and planes being evidently left altogether out
of consideration. To correct this we have to j-cconsider the theory
of parallel;!.

§2. Let us take in a plane a line p (fig. 1), a point S not
in this line, and a line q drawn through S. Tiicn this line q will

meet the line p in va point A. If we turn the line q about S to-

wards y', its point of intersection with p will move along ;j towards
B, passing, on con-
tinued turning, to a
gi-eater and greater dis-

tince, until it is moveil
out of our reach. If

we turn q still farther,

its continuation will

meet 7?, but now at the ij

other side of A. The
point of intersection has
disappeared to the right

nnd reappeared to the
left There is one inter-

mediate po.?ition where

q is parallel to;?—that
is where it does not cut

p. In every other position it cuts p in some finite point If,

on the other hand, we move tlie point A to an infinite distance
in py then the line q which passes through A will be a line which
does not cut p at any finite point. Thus we are led to say:
Every line through S which joins it to any point at an inHnito
diatince in p is parallel to p. But by Euclid's 12th axiom
there is but one line parallel to p through S. The difticulty in
which we ara tlius involved is due to the fact that we try to reason
about infinity as if we, with our finite capabilities, could compre-
hend the infinite. To overcome this difficulty, we may say that
all points at infinity in a line appear to us as one, and may be
replaced by a single "ideal" point, just as all points in a fixe-l
star—which is not at an infinite, only at a great distance—can*
uot be distinguished by us and to beings on the earth count as

one, AVe may therefore now give the following definitions and
axiom:—

DifinilioH.—'Lxwc^ whicli meet at infinity are called parallel.

Au-iom.—All points at an infinite distance in a line may be con-
sidered as one single point

|

Drjinilion.—This ideal point is culled the point at infinity in Iha
line.

The 'axiom is equivalent to Euclid's Axiom 12, for it follows
from either that thiough any point only one line may be dmwu
parallel to a given line.

This point at infinity in a line is reached whether we move a
point in tho ono or in the opposite direction of a line to inhnity.
A line thus appeal's closed by this point, and we speak as if we
could move a point along the line from one position A to another
B in two ways, either through the point at infinity or througli
finite jioints only.

It must never be forgotten that this point at infinity is ideal,

that the results based on this assumption are true for that finite

region of space which is within our reach, and that beyond this
region they may or may not be true,— we do not know.

Tlie advanta;,'e of this view of parallels will become apparent at
every step as we go on,

§ 3. Having thus arrived at the notion of replacing all points at
infinity in a line by one ideal point, there is no dilficulty in re-
placing all points at infinity in a plane by one ideal line.

To make this clear, let us suppose that a line/), which cuts two
fixed lines a and b in the points A and B, moves parallel to itself

to a greater and greater distance. It will at last cut both a and
b at their i)oiiits at infinity, so that a line which joins the twa
points at infinity in two intersecting lines lies altogether at
infinity. Every other line iu the plane will meet it therefore at
infinity, and thus it contains ail points at infinity in the plane.

All points at injimiy in a pla7ie lie in a liJie, uhiih is called the

llnfi at iiifinity in the plane.

It follows that parallel planes must be considered as planea
having a common line at infinity, for any other plane cuts them in
parallel lines (Eucl. Xl. 16), which have a point at infinity iu
common.

If u'enext take two intersecting planes, then the point at infinity

in their line of intersection lies in both plaiit-s, so that their lines

at infinity meet. Hence every line at infinity meets every other
line at infinity, and they are therefore all in one plane,

AU points at infinity in sjmcc may he coiisidcrcd as lying in oiie

ideal plane^ which is called the plane at infinity.

§ 4. We have now the following definitions :

—

Parallel lines are lines which meet at infinity ;

Parallel planes are plafies which meet at infinity

;

A line is parallel to a plane if it meets it at infinity.

Theorems like this—Lines (or planes) which are parallel to a
third are parallel to each other—follow at once.

This view of parallels leads therefore to no contradiction of

Euclid's Elements.

As immediate consequences we get the propositions :—
Every line meets a plane in one point, or it lies in it;

Every jdane meets every other plane in a line
;

Any two lines in the sunie plane meet
§ 5. We have called points, lines, and planes the slements of

geometrical fi;:;urc3. We also say that an element of one kind
contains one of the other if it lies in it or passes througli it.

All the elements of one kind which are contained in one or two
elements of a difl^erent kind fi)rm aggregates which have to be
enumerated. They are the following;

—

I. Of one dimension.

1. The row, or range, ofpohds formed by all points in a line,

which is called its base.

2. The fiat pc7icil formed by all the lines through a point iu

a plane. Its base is the iioint in the plane.

3. The axial pencil formed uy all planes through a line

which is called its base or axis.

II. Of two dimensions.

1. The field of points and lines—that is, a ^dane with all its

points and all its lines.

2. The pencil of lines and jdanes— that is, a point in space
with all lines and all planes through it.

III. Of three dimensions.

The space of points—that is, all points in space.

The space of planes—that is, all planes in space.

IV. Of four dimensions.
The space of lines, or all lines in space.

§ 6. The word dimension in the above needs explanation.

If in a plane we take a row^ and a pencil with centre Q, then

through every point in p one line in the pencil will pass, and every

ray in Q will cut p in one point, so that we are entitled to say a
row contains as many points as a fiat pencil lines, and, we may add,

as an axial pencil planes, because an axial pencil is cut by a plane

in a fiat pencil.

The number oi elements in the row, in the flat pencil, and in th&
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axial pencil is, of course, infinite and indefinite too, but the same in

nil. For a moment we shall trevat it as being a definite number which

we denote by a. Then a piano contains a^ points and as many
lines. To see this, take a flat pencil in a plane. It contains a

lines, and each lino contains a points, whilst each point in the

plane lies on one of these lines. Similarly, in a plane each line

cuts a fixed line in a point. But this Hue is cut at each point by

a lines and contains a points ; hence there are a- lines in a plane.

A pencil in space cuntains as many lines ns a plane contains

points and as many planes as a plane contains lines, for any plane

cuts the pencil in a field of points and lines. Hence a pencil con-

tains o^ lines and a- planes. The Jicld and the pencil are of tivo

dimensions.

To count the number of points in space wo observe that each

ftoint lies on some line in a pencil. But the pencil contains a^

ines, and each line a points; hence space contains a^ points.

Each plane cuts any fixed plane in a lino. But a plane contains

o^ lines, and through each pass a planes; therefore space contains a'

planes.

Hence space contains as many planes as points, but it contains

an infinite number of times more lines than points or planes. To
count them, notice that every lino cuts a fixed plane in one point.

But a- lines pass through each point, and there are o^ points in the

plane. Hence tlioro are a'* lines in space. The space of points and
planes is of three diincnsions^ but the space of lines is of four divten-

sions.

A field of points or lines contains an infinite number of rows and

flat pencils; a pencil contains an infinite number of flat ]')oncil3

And of axial pencils; space contains a tn[ile itilinite number of

pencils and of fields, o* rows and axial pemils, and a^ flat pencils

—

or, in other words, each point is a centic of a" fiat pencils.

§ 7. The above enumeration allows a cloasificatiou of figures.

Figures in a row consist of groups of points only, and figures in

the flat or axial pencil consist of groups of lines or planes. In

the plane we may draw polygons ; and in the pencil or in the point,

©olid angles, and so on.

AVe may also distinguish the different measurements. \Vehave

—

In the row, length of segment

;

In the flat pencil, angles
;

In the axial pencil, dihedral angles between two planes
;

In the plane, areas
;

In the pencil, solid angles ;

In the space of points or planes, volumes.

Seomexts of a Line.

g 8. Any two points A and B in space determine on the line through

them a finite port, which may be considered as being described by

a point moving from A to B. This we shall denote by AB, and
distinguish it from BA, which is supposed as being described by a

point moving from B to A, and hence in a direction or in a " sense
"

opposite to AB. Such a finite line, which has a definite sense, we
shall call a "segment," so that AB and BA denote dilTerent seg-

ments, which are said to be equal in length but of opposite sense.

The one sense i? often called positive and the other negative.

In introducing the word *' sense " for direction in a line, we have
the word direction reserved for direction of the line itself, so thjit

different lines have diflfereut directions, unless they be parallel,

whilst in each line we have a positive and negative sense.

We may also say, with Professor Clifford, that AB denotes the
*' step '' of going from A to B.

§ 9. If we now have three jioints A, B, C in a line {fig. 2), the

step AB will bring us from A to B, and
the step BC from B to C. Hence both A B C
steps are equivalent to the one step

"^^
'

^~~

AC. This is expressed by saying that

AC is tho "sum" of AB and BC ; iu

symbols

—

A B
ab+bc=ac, ..

—

'

' ^
where account ia to be taken of the

sense.
A C B_

This equation is true whatever be the j-j- o

position of the three points on the line.

As a special case we have

AB + BA = 0),

and eimilarly

AB + BC + CA = (2),

which again is tvne for any three points in a line.

We further write

AB- -BA,
where — denotes negative sense.

"We can then, just as in algebra, change subtraction of segments
into addition by changing the sense, so that AB—CB is the same
as AB + (~CE) or AB + IJC. A figure will at once show the tiuth

of this. The sense is, in fact, in »vprv resppch etjuivalcnt to the

"siffn*' of a munbcr in algebrfl

§ 10. Of the many formulae which exist between points in a line

we shall have to use only one more, which connects the segments
between any four points A, B, C, D in a line. We have

—

BC-BD+DC,
CA-CD +DA,
AB-AD+DB;

or multiplying these by AD, BD, CD respectively, we get—

BC. AD- BD. AD + DC. AD- BD. AD -CD. AD
CA. BD - CD. BD + DA. BD-CD. BD-AD. BD
AB . CD - AD . CD + DB . CD - AD . CD - BD . CD.

It will be seen that tho sum of the right hand sides vanishes, bene*
that

BC . AD + CA . BD + AB . CD - . . . (3)

for any four points on a line.

§ 11. If C is any point in the line AB," then we say that C

divides the segment AB in the ratio , account being taken of

the eenso of the two segments AC and CB. If C lies between
A and C the ratio is positive, as AC and CB have the same sense.

But if C lies wjtho'it the segment AB, f tf., if C divides AB ex-

ternally, then the ratio is negative. To see how the value of this ratio

changes with C,

we will move C ^-^ 1^. B p
along the whole
line(fig. 3), whilst ^'S- 3-

A and B remain fixed, if C lies at the point A, then AC = 0,

hence the ratio AC : CB vanishes. As C moves towards B, AC
increases and CB decreases, so that' our ratio increases. At the
middle point M of AB it assumes the value +1, and then increases

till it reaches an infinitely large value, when C arrives at B. On
passing beyond B the ratio becomes negative. If C is at P w"e have

AC =AP-AB + BP, hence

AC AB BP _AB_
CB''PB'''PB° BP

In thti last expression the ratio AB : BP is positive, has its gr'catesl

value 00 when C coincides with B, and vanishes when BC becomes
infinite. Hence, as C moves from B to tlie right to the point at

infinity, tho ratio AC : CB varies from —
"co to —1.

If on the other hand C is to the left of A, say at Q, we hav(

AC =AQ«AB + BQ = AB-QB, hence ^^ =^_i
Hero AB <[QB, hence the ratio AB : QB is positive and always

less than one, so that the whole is negative and <^1. If C is at

the point at infinity it ia —1, and then incieases as C movss to tliu

right, till for C at A we get the ratio -=0. Hence—
** As C moves along the line from an infinite distance to the left to

i
an infinite distance at the right, the ratio always increases ; it starts

with the value —1, reaches at A, +1 at M, oo at B, changes now
sign to —CO, and iucreases till at an infinite distance it reaches

Again the value —1. // assumes therefore all possible vckics from
— 00 to +00, and each value only onec, sn that not onh/ docs every

position of C dclerm ine a definite value of the ratio AC : CB, hut also,

conversely, to every positive or negative value of this ratio belongs one

single point in tin; line AB.

Projection and Cross-Ratios,

§ 12. If we join a point A to a point S, then the point where the

line SA cuts a fixed plane ir is called the projection of A on the

plane -n from S as centre of projection. If we have two planes w
and.x' and a point S, we may project every point A in ir to

the other plane. If A' is the projection of A, then A is also the

projection of A', so that the relations are reciprocal. To every

figure in ir we get as its projection

a corresponding figure in tt'

It will be our business to find

such properties of figures as remain
true for the projection, and which
are called projective properties

For this purpose it will be sulhcient

to consider at first only construc-

tions in one plane.

Let us suppose we have given in

a plane two lines p and p' and a

centre S (fig. 4) ; we maylhen pro-

ject tho points in p from S to p'.

Let A', B'... be the projections of

A, B..., the point at infinity in

;; which we shall denote by J will

be projected into a finite point

r in//, viz., into the jioint wherii

the parallel to p through S cuts

/. Similarly one point J in ;> will be projected into the point

r at infinity ia p'. This point J is of course the point 'hex*

Fig. 1
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the parallel to p' tlirougU S cuti p. Wo thus sco that every

point in p is jirojcctcd into a single point in p'.

A glance at fig. 6 shows tliat a segment AB will he projected

into a segment A'B' which is not

equal to it, at least not as a rule
;

and also that the ratio AC : CB is

not eoual to the ratio A'C : C'B'

formed by the itrojections. 'I'hese

ratios wil' bct-onic equal only if

p and p' are parallel, for in this

case the triangle SAB is similar

to the triangle SA'B'. Between

three points in a line and their

projections there exists therefore in

general no relation. But between

four points a relation does exist.

§ 13. Let A, B, C, D he four

points in ;;, A', B', C, D' their pro-

jections in p', then the ratio of tho

two ratios AC : CB and AD : DB
inta which C and D divide the

segment AB is equal to the cor-

responding expression between

A', B', C, D'. In symbohi we
have

—

AC AD ^ A'C .
ATD'

CB EB "
C?B' DB''

This is easily proved by aid of

Bimilar triangles.

Through the points A and B on p draw parallels to p , which cut

the projecting rays in Cj, D., B, and A,, C,, D„ as indicated in

fig. 6. The two triangles ACCj and BCCi will be similar, as will

also bo the triangles ADDj and BDDj.

Fig. 6.

We have therefore

—

AC AC, AD AD,
CB~CiB' b'B"D,B'

wLere account is taken of the sense.

CB • DB ° CiB ' BiB ^ ADg ' D^H *

but

^^^ ^:^ and ^.21:.
AD, A'D' DiR D'B'

'

80 that the above expression becomes

A'a cy
A'D' D'B"

1 t . w A'C A'D' - ,

which IS equal to -—- : ~^—- as required.
C B D D

This result is of fundamental iraportince.

The expression formed has been callcdby Chasles the anharmonic
ratio of the four points A, B, C, D. Instead of this Professor Clitford

has proposed the shorter and more expressive name, of "croas-
ratio.'' We shall adopt the latter. We nave then the
FUNDAMKNTAL Theorem.— The cross-ratio of /our jjoiiits in a

line is equal to the cross-ratio of their projections on any other line

which lies in th-e same plane with it.

§ 14. Before we draw conclusions from this result, wc must in-

vestigate the meaning of a cross;-ratio somewhat more fully.

Jf four points A, B, C, D are given, and we wish to form their

cross-ratio, we have fii"st to divide tbera into two groups of two,

the points in each giotip being taken in a definite order. Thus,
let A, B be the first, C, D the second pair, A and C being the first

points in each pair. The cross-ratio is then the ratio AC : CB
divided by AD ; DB. This will be deuolpd by (ABCD), so that

AC AO
(ABCD) = ^:iJB.

Tliis is easily remembered. In order to write it out, make
first tlie two lines for the fractions, and put above and below these

A A
the letters A and B in their places, thus, -^ : -^ ; and 'hen fill

up, crosswise, the first by C and the other by D.

§ 15. If we take the points in a ditlerent order, the value of tho

cross-r^io will change. "We can do this in twenty-four different

ways by forming all permutations of the letters. But of these

twenty-four cross-ratios groups of four are equal, so that there are

really only six diiTereut ones.

We have the following rules :

—

I. If in a cross-xatio the two groups bo interchanged, ita valae
remains unaltered.

(ABCD)- (CDAB).
II. If in a croso-ratio the two points belonging to one of the two

groups be interchanged, t|ie cross-ratio chan;;es into its reciprocaL

(^f'CD)-(^^.

III. It in a cross-ratio the two middle letters be iutcrcIiaDged,

the cross-ratio k changes into its complement 1 - k.

(ABCD)-l-(ACBD).
The first two are easily proved by writing out their values. The

third is proved by aid of the forjnula (3), § 10,

BC. AD-fCA. BD + AB.CD-0.
If we divide this by CB . AD we got

1 +
CA.BD

.
AB.CD

R-0.CB.AD CB.AD
or.

AC AD AB AD ,.

CB 'DB'''B0 • DC" '

that is,

(ABCD) -KACBD) - 1,

which was to be proved.

IV. From II. it follows at once that If we interchange the elements

in each pair, the cross-ratio remains unaltered; and thus wo see

that
(AECD)-(CDAB) by I.

-(BADC)-(DCBA) by II.

16. By aid of these rules we get tho following results :—

(ABCD) - (BADC) = (CDAB) - (DCBA) - k.

(ABDC) - ( BACD) = (CDBA) - (DCAB) - -.

(ACBD) - (BDAC) - (CADB) = (DBCA) - 1 - «.

(ACDB) = (BDCA) = (CABD) - (DBAC) - -j^.

CADBC) - (BCAD) - (CBDA) - (DACE) -'^- •

(ADCB) - (BCDA) - (CBA D) - CDA BC) -^ j.

In the theorem that the cross-ratio of four points equals that of

the projections, the points have, of course, to be taken in the same

order.

§ 17. If one of the points of which a cross-ratio is formed is the

point at inlinity in the line, the cross-ratio changes into a simple

ratio. It is convenient to let the point at infinity occupy the last

place in the symbolic expression for the cross-ratio. Thus if 1 is a

point at infinity, we have

AC
(ABCI)--g5,

because
AI:IB=-1.

Every common ratio of three points in a line may thus bo ex-

pressed as a cross-ratio, by adding the point at infinity to tho

group of points.

§ 18. If tho points have special positions, the cross-ratios /c may
have such a value that, of the six different ones, two and two

1

become equal. If the first two shall bo equal, we get k-^, or

k'-1, K-±l.
AC AD ,, ^ .

If we take k=- -hi, we have (ABCD)-l, or
c-g-j)g ; to" la,

the points C and D coincide, provided that A and B are different.

This is too special a case to be of much interest.

If, however, we take k--1, so that (ABCD) =- 1, we have

^2 - - YTn . Ocncc CandD dhide AB inicrnalbj and alernaUs
K^a Da
in tho same ratio.

The four points are in this case said to be harmonic pairJs, and

C and D are said to be harmonic conjugate with rcrjard to A
and B.
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But we Lave also (CDAB)— - 1, so tliat A and B nro Larraonic

conjugates rith regard to C and D.

The principal property of harmonic points, upon 'uhich almost
all applications uepend, is this, that their cross-ratio remains un-
altered if we interchange the two points belonging to one pair,

viz. :

(ABCD)-(ABDC)-(BACD)
For four harmonic points the six cross-ratios wlucb are generally

different become two and two equal

:

#f---],l- -2, Ji 1
c-1 ^'

c-1 «l„_i JL=i „„-,

Hence if we get four points whose cross-ratio is 2 or ^, tlien they

are harmonic, but not arranged so that conjugates are paired. If

this is tlie case the cross-ratio— —1,

§ 19. If we equate any two of the above six values of the cross-

ratios, we get either «•=!, 0, co, or k= -1, 2, J, or else k becomes
a root of the equation jr- /c+ 1^= 0, that is, an imaginary cube root of
- 1. In this caste the six values become three and three equal, so

that only two ditfiirent valut-s remain. This case, though important
in the theory of cubic curves, is for our purposes of no intoicst,

H'hilst harmonic jtoiuts arp all-iniiiortuuL

5 20. From the delinition of harmonic points, and by aid of § 11,

the following properties are easily deduced.
If C and D are harmonic conjugates with regard to A and B,

then one of them lies in, the other without AB ; it is impossible

to move from A to B without passing either ihrougli C or throngli

D ; the one blocks the finite way, the other the way through
infinity. This is expressed by saying A and B are "separated" by
C and D.

For every position of C there will be one and only one point

D which is its harmonic conjugate with regard to any point pair

A, B.

If A and B are dilTerent points, and if C coinrides with A or B,
D does. But if A and B coincide, one of the ]ioiiits C or D, lying
between them, coincides with them, and the otiicr may be anywhere
in the lino. It follows that, *' if of four harmoiiic covjugntcs two
eoi7icide, then a third coincides with thcm^ aiid thefourth viay he any
Ijoint in the line."

If C is the middle point between A and B, then P is the point at

infinity for AC:CB=-|-1, hence AD : DB must be equal to - 1.

The harmonic conjugate of the point at znfimti^ in a lino with rcgnrd
to two points A, B ia the middle point of AK

This important? property gives a first example how metno ]>ro-

perties are connected with projective ones.

§ 21. Complete Quadrilateral—A figure formed by four lines

in a plane is called a complete quadrilateral or, shorter, a four-side
(fig. 7). The figure -

has six vertices, that

is, points where the
sides meet, and thn^e

diagonals AB,EF,GH.
which join ojijiOHUc

vertices.

Similarly a figure

formed by four points

in a plane is called a
four-point. It has six

tides, which join the
|>oinl3, or vertices, and
three diagonal points, pig_ 7
where the siiles meet.

The three diagonals of a four-side cut each other harmonically.

If we project the points E, F, K, D from H to AB, ac got

(EFKD)=.CABCD),
and If we project them from G, we get

(EFKD) = (BACD);
80 that

(ABCD) = (BACD),

that is, the cross rntio (ABCD) is equal to its reciprocal, hence
— -1, as the four points are all different. This gives the im-
portant theorem :

—

Th I orem. —In cvofj four-side any diagonal is cut hannonicaVy
by the other two.

This allows the solution of the problem :

—

Problem.— To coistmct the harmonic conjugate X) to a point C
vith regard to two given points A ajid B.

Solution.—Through A draw nny two lines, and through Cone
cutting the former two in G and H. Join tliese points to B, cutting
the former two lines in E and F. The point D where EF culs
AB will be tiio harmonic conjugate required.

This remarkable construction requires nothing but the drnwing
of lines, and is therefore independent of mensuremcnt. It follows,

also, that all four-&idet ichich hate tuo vertices at A a}ui B, and

o-'c diagomil passing through C, vill each have the third diagonal
passing through D.

§ 22. The theory of cross-ratios mny be extended from iK)ints in

a row to lines in a flat pinc;I. and to planes in an axial pencil. AVe
have seen (§ 13) that if tlie lines which join four points A, B, C, D
to any points be cut by any oth«r line in A', IV, (/, D', then (ABCD)
— (A'BCD'). In other words, four lines in a flat pencil are cut by
every other line in four points whose crossrntio is constant.

Jjefnliion.— By tlie cross-ratio of four rays in a flat pencil is

me.TUt the cruKS-ratio of the four points in which the rays are cut
by any line. If a, fr, c, d be the linCs, then this cross-ratio is denoted
by {abed).

Defnition.—By the cross-ratio of four jilancs in an axial pencil
i« understood the cross-ratio of the four points in which any line
cuts the planes, or, what is the same thing, the cross-ratio of the
four rays in which any plane cats the four planes.

In order tliat this delinition may have a meaning, it has to be
proved that all lines cut ti'e jiencil in points which have the same
cross-ratio. This is seen at unce for two intersecting lines, as llit-ir

plane cuts the axial pencil in a flat pencil, which is itself cut by
the two linea. The cross-ratio of the four points on one line* ia

therefore equal to that on the other, find equal to that of the four
rays in the flat pencil.

If two non-intersecting lines p and g cut the four planes in
A, B, C, D and A', B', C, D', Jiuw a line r to meet both ;; and 7,
and let this line cut tlie planes in A",B",C",D". Then (ABCD)-
(A'B'C'D'),.for each is equal to (A"B"C"D").

§ 23. AVe may now also extend the notion of haimonic elements
viz. :

—

Definition.—Four rays in a flat pencil and four planes in nn
axial pencil are said to be harmonic if their cioss-ratio equals- I,

that is, if they are cut by a line in four lininionic points.

Harmonic iiencils are constructed, by aid uf the theoremnn § 21,
which may now be stated thus :

—

In a four-side two sides are harmonie conjugates irtfh regard to

the diagonal through tJicir inlerscction and the line from this point
to the point where the other diagonals meet. Or thus : In a fvuT'
point t/ic lines joining one diagonal point to the other two arc har*
vionic conjugates with regard to the sides passing through the first.

If we understand by a "median line" of atiiangle a line which
joins a vertex to the middle point of the opposite side, and by
*' median line " of a parallelogram a line joining middlu points ol

opposite sides, we gt't as special casos of the last theorem :

—

Tlie diagonals and median lines of a parallelogram fonn fl»

harmonic 2>cneil ; and
At a vertex of any triangle, the two sides, the median linCf and He

line parallel to the baseform an haiinonic pencil.

Taking the parallelogiani a rectangle, or the triangle isosceles
we get :—

Theorem.—Any two lines atid the hiscctions of tJicir angles fon/i
an harmoic pcnciL Or:

—

In an harmonic pencil, if two conjugate rays arc pciycndicular^
then the other two arc equally inclined to them ; and, conversely, ij

one ray bisects the angle between conjugate rays, it is perpendicular
to Vs conjugate. -

This connects perpcudicularity and bisection of angles with
projective proj^rties.

§ 24. We add a few theorems and problems which are easily

proved or solved by aid of harmonics.
An harmonic pencil is cut by a line pai-allel to one of i s rays in

three equidistant points.

Through a given point to draw a line such that the segment
determined on it by a given angle is bisected at that point

Having given two parallel linos, to bisect on either anygivm
segment without using a pair of compasses.
Having given in a line a segment and its middle point, to draw

through any given point in tlie plane a line parallel to the given
line.

To draw a line which joins a givt-n point to the intersection of

two given lines which meet off the dmwing })aper (by aid of § 21).

Correspondence.

§ 25. Two row3, p and v\ which are one the projection of (he

other (as in fig. 5), stand in a definite relation to each other,

characterized by the following properties.

1. To each point in either corresj'onds one point in the other; that

is, those points are said to conespond which ore projections of one
another.

2. The cross-ratio of any four joints in one equals tliat of the

conrspt.nding points in the other.

li. The ItJics joining corresponding points ail pass through thi

same jHiint.

If we suppose corre«;ponding points marked, and the rows brought
into any other position, thou the lines joining corresponding points

wil) no longer meet in a common point, and hence the ^Jiird of

the above properties will not bold any longtr , but w« iia*'«&till *
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correspondence between the points in the two rows possessing the

first two properties. Such a correspondence has been called a one-one

correspondence, whilst the two rows between which such correspond-

ence has been established are said to be projective or homolugous.

Two rows which are each the projection of the other are therefore

projective. We shall presently see, also, that any two projective

rows may always be placed in such a position that one appears as

the projection of the other. If they are in such a position the rows

are said to be in perspective position, or simply to be perspective.

§ 26. The notion of a one-one correspondence between rows may
be extended to flat and axial pencils, viz., a flat pencil will be said

to be projective to a flat pencil if to each ray in the first corresponds

one ray in the second, and if the cross-ratio of four rays in one

equals that of the corresponding rays in the second.

Similarly an axial pencil may be projective to an axial pencil.

But a flat pencil may also be projective to an axial pencil, or either

pencil may be projective to a row. The definition is the same in each

case: there is a one-one correspondence between the elements, and

four elements have the same cross-ratio as the corresponding ones,

§ 27. There is also in each case a special position which is called

perspective, viz. :

—

1. Two projective rows are perspective if they lie in the same
plane, ind if the one row is a projection of the othor.

2. Two projective flat pencils are perspective—(a) if they lie in

the same plane, and have a row as a common section ; {&) if they

lie in the same pencil (in space), and are both sections of the same
axial pencil

; (7) if they are in space and have a row as common
section, or are both sections of the same axial pencil, one of the

conditions involving the other.

3. Two projective axial pencils, if their axes meet, and if they

have a flat pencil as a common section.

4. A row and a projective flat pencil, if the row is a section of

the pencil, each paint Ijing in its corresponding line.

5. A row and a projective axial pencil, if the row is a section

of the pencil, each point lying in its corresponding line.

6. A flat and a projective axial pencil, if the former is a section

of the other, each ray lying in its corresponding plane.

That in each case the correspondence established by the position

indicated is such as has been called projective follows at once from
the definition. It is not so evident that the perspective position may
always be obtained. We shall show in § 30 this for the first threo

cases. First, however, we shall give a few theorems which relate to

the general correspondence, not to the perspective position.

§28. Theokem.— Tioo rovjs or pencils, fiat or axial, which are

projective to a third are projective to each other, as follows at once
(Vom the definitions.

§ 29. Fundamental Theorem.— i/" tivo rows, or two pencils,

either Jlat or axial, or a row aiid a pencil, shall he projective, we
may assume to any three elements in the one the three corresponding
elements in the othor, and then the correspondeitce is nniqacly
determined.

Proof.—If in two projective rows we assume that the points

A, B, C in the first correspond to the given points A', B', C in the
second, then to any fourth point D in the first will correspond a.

point D' in the second, so that

(ABCD) = (A'B'CD').
But there is only one point, D', which makes the cross-ratio

{A'B'C'D') equal to the given number (ABCD).
The same reasoning holds in the other cases.

§ 30. T/ieorem.—If two rows are perspective, then the lines

joining corresponding points all meet in a point, the centre of
projection ; and the point in which the two bases of the rows
intersect as a point in the first row coincides with its corresponding
point in the second.

This follows from the definition. The converse also holds, viz. :

—

Theokem.—If two projective rows have such a position that one
point in the one coincides with its coiTCsponding point in the other,

then they are perspective, that is, the linesjoining cor^'esponding points
all pass through a common point, and form a fiat pencil.

Proof.—Let A, B, C, D . . . be points in the one, and A', B', C,
D' . , . the corresponding points in the other row, and let A be made
to coincide with its corresponding point A'. Let S be the point where
the linos BB' and CC meet, and let us join S to the point D in

the first row. This line will cut the second row in a point D", so

that A,B,C,D are projected from S into the points A,B',C',D". The
cross-ratio (ABCD) is therefore equal to (AB'CD"), and by hypo-
thesis it is equal to (A'B'CD')- Hence .(A'B'C'D") = (A'B'C'D'),

that is, D" is the same point as D'.

§ 31. Theorem.—If two projected flat pencils in the same plane
are perspective, then the intersections of corresponding lines form
a row, and the line joining the two centres as a line in the first

pencil corresponds to the same line as a line in the second. And
conversely.

Theorem.—If tioo projective pencils in the swtne plane, hut with
differeiU centres, have one line in the on^ coincident With its corre-
sponding line in the other, then the two pencils are perspective, that
w, the inUrseetion of corresponding lines lie in a line.

The proof is the same aa in § 30.

§ 32. Theorem.— If two projective flat pencils in the rame point
(pencil in space), but not in the same plane, are perspective, then
the planes joining corresponding rays all pass through a line (they
form an axial pencil), and the line common to the two pencils
(in which their planes intersect) corresponds to itself. And con-
versely,

Theorem.—If two flat pencils which have a common centre, but
do not lie in a common plane, are placed so that one ray in the one
coincides with its corresponding ray in the other, then they are

perspective, that is, the planes joining corresponding lines all pass
through a line.

§ 33. Theorem.—If two projective axial pencils are perspective,

then the intei-section of corresponding planes lie in a plane, and
the plane common to the two pencils (in which the two axes lie)

corresponds to itself. And conversely.

Theorem.—If two projective axial pencils are placed in such a
position that a piano in the one coincides with its corresponding
plane, then the two pencils are perspective, that is, corresponding
planes meet in lines which lie in a plane.

The proof again is the same as in § 30.

§ 34. These theorems relating to perspective position become
illusory if the projective rows of pencils have a common base. We
then have:

—

Theorem.—In two projective rows on the same line—and also in
two projective and concentric flat pencils in the same plane, orjn two
projective axial pencils with a common axis—every element in the
one coincides with its corresponding element in tJie other as soon
as three elements in the one coincide with their corresponding
elements in the other.

Proof (in case of two rows).—Between four elements A, B, C, D
and their corresponding elements A', B', C, D' exists the relation'*

(ABCD) = (A'B'C'D'). If now A', B', C coincide respectively with
A, B, C, we get (ABCD) = (ABCD') ; hence D and D^ coincide.

The last theorem may also be stated thus :

—

Theorem.—In two projective rows or pencils, which have a com-
mon base but are not identical, not more than two elements in the
one can coincide with their corresponding elements in the other.

Thus two projective rows on the same line cannot have more
than two pairs of coincident points unless every point coincides
with its corresponding point.

It is easy to conslruct two projective rows on the same line,

which have two pairs of corresponding points coincident. !Let the
points A, B, as points belonging to the one row correspond
to A, B, andC as

points in the second.

Then A and B co-

incide with their cor-

responding points,

but C does not. It

is, however, not
necessary that two
such rows have twice

a point coincident

with its correspond-

ing point ; it is pos-

sible that this hap-
pens only once or

not at all. Of this

we shall see plenty
of examples aa we
go on.

§35. If two projec-

tive rows or pencils

are in perspective position, we know at once which element in one
corresponds to any given element in the other. M p and q (fig. 8)

are two projective rows,

so that K corresponds
to itself, and ifAve know
that to A and B in 7?

correspond A' and B'

in g, then the point S,

where AA' meets BB',
is tlie centre of projec-

tion, and hence, in

order to find the point

C corresponding to C,
wo have only to join

C to S; the point C,
where this line cuts q,

is the point required.

If two flat pencils, Sj

and S3, in a plane are

perspective (fig. 9), we
need only to know two
pairs, a, a' and b, h\ of corresponding rays in order to find the axia

8 of projection. This being imown, a ray d in Sj, corresponding

X. — 50
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to a given ray c in S^ is found by joining Sj to tho point where c

cuts the axis s.

Asiniilar construction holds in the other casesof perspectivefigures.

On this depends the solution of tho following general problem.

§ 36. Prahlcm.—Three pairs of corresponding elements in two
projective rows or pencils being given, to determine for any element
in one the correspouding element in the other.

We solve this in the two cases of two projective rows and of two

Problem II.—Let a,b,c he three
rays in a pencil S, a\ b', € the corro-
sponding rays Id a projective pencil
S', both being in tha sanio plane; it

Is reouired to find for any ray d in 3
the corresponding ray <X in S'.

projective flat pencils in a plane.

Problem I.—Let A, B, C be three
points In a row s, A'.B", C the corre-
sponding points In a projective row
$', both being in a plane; it is re-

quired to find for any point D in g
the corrcspoudiDg point D' In «*,

The solution is made to depend on the construction of an auxili-

ary row or pencil which is perspective to both the given ones.

This is found as follows ;

—

Solution of Problem I.—On the line joimDg two corresponding
points, say AA' (fig. 10), talco any Xwo points, S and S', as centres
of auxiliary pencils.

Join tho intersec-
**"' A

tion B, of SB and
S'B' to the intersec-

tion Ci of SO and
S'C by the lino s^.

Then ft row on s^

will be perspective

to swith S as centi"e

of projection, aud tc-

s' with S' as centre.

rTo find now the
point D' on s* corre-

sponding to a point d
D on s we have only
to determine the

point Di, where the
lino SD cuts s^, and
to draw S'Di ; the
point where this line

cuts / will be the
required point I/.

Proof.—The rows
5 and / are both
perspective to tho
row 5i, hence they are projective to one another. To A, B, C, D on s

correspond Aj, B^ Cj, Dj onsj, and to these correspond A', B', C, D'
on s^; so that D and D' are corresponding points as required

Solution of Problem II.—Througli the intersection A of two cor-

responding rays a and a- (fig. 11), take two lines, s and s', as

bases of auxiliary rows. Let

Si be the point where the ^
line 6,, whicn joins B and B',

cuts the lino Cj, which joins

C and a. Then a pencil Si
will bo perspective to S with
8 aa axis of projection . To find

tho ray d' in S' corresponding
to a given ray d in S, cut d by
«at D ; project this point from
S. to D' on s' and join D' to S',

This will be the required ray

Proo/.—That the pencil Sj

is perspective to S and also to
•S' follows from construction.

To the lines Oi, J„ c^, dy in S,

correspond tho lines a, J, c, d
iu S and the lines a\ b\ cf, d'

in S', 60 that d and d' are

corresponding rays.

In tiie first solution the two
centres, S, S', are aTiytwopoints
ona lino joining any two corresponding points, so that the solution of
tho problem allows of a great many ditrerent constructions. But
Vjhatcvcr construction be used, the point Z>', corresponding to i), must
be ahv"-ys tho sa7nc, according to tlie tlioorem in § 29. Tliis gives
riso to a number of theorems, into which, however, we shall not
enter. Tho same remarks hold for the aooond problem.

§ S/. Aa a further application of tho theorems about perspective
rows and pencils wo sliall prove tho following important theorem.
Thcorom.~U ABCnnd A'B'C (fig. 12) be two triangles, such that

the lines AA'. BB', CC meet in a point S, then tho intersections of

BC and B'C, cf CA and CA', and of AB and A'B' will Ho in a line.

Proof. —Let a, b, c donoto Iho lines AA'» BB', CC, which meet at
S. Then these may bo taken ns bases of projectivo rows, so that
A, A', S on a correspond to B, B', S on b, and to C, C, S on c. As
tho point S is cou>mon to all, any two of these rows will bo
pcrspootive.

If S, be the centre of projection of rows b end c,

^3 t. It It c and a,

^i It I, ,, a and b,

and if the line SjSo cuts a in A„ and b in Bi, and c in C,, tlicn

Aj, Bj will bo corresponding poiuta in a and b, both corresponding
to Ci in c. But a and b

are perspective, therefora

the lino AjB^, thiit is

SjSj, joining correspond^
ing points must pass
through the centre of pro-

jection S3 of a and b. In

other words, S^, Sj, S3

lio in a line. This is

Desargues's celebrated

theorem if we state it

thus:

—

Theorem of Dcsargues.

—If each of two triangles

has one vertex on each

of three concurrent lines,

then the intersections of

corresponding sides lio in a lino, those sides being called correspond-

ing which are opposite to vertices on the same line.

The converse theorem holds also, viz.:

—

Theorem.— If tho sides of one triangle meet those of another in

three points which lie in a line, then the vertices lie on three lines

which meet in a point.

The proof is almost the same as before.

§ 38. Metrical relations hctioecn projective rotes.—Every row
contains one point which is distinguished from 'all others, viz.,

the point at infinity. In two ]>roicctivo rows, to the point I at

infinity in one corresponds a point 1' in tho other, and to the point

J' at infinity iu the second corresponds a point J in tho first

Tho points 1' and J are in general finite. If now A and B aro

any two points in the ono, A', B' the corresponding points in the

other row, then
(ABJI) - (A'B'J'l')-

Oi:

but. by § 17,

•AJ

JB
AI AT AT

J'B' ' ri?

'

-I,

"1,

At ^ A'J'

IB J'B'
'

therefore tho last equation changes into

AJ Al'

JB I'B'

or iuto

AJ . AT " BJ . BT,
that is to say

—

Theorem.—Tho product of the distances of any two corresponding
points in tv/o projective rows from the points which coiTespond to

the points at infinity in tho other is constant, viz. , AJ . AT ^ k.

Steiner has called this number k tho Power of the corrcspondcnee,

§ 39. Similar Rows.—If the jioints at infinity in two projective

rows correspond so that I' and J are at infinity, this result loses its

meaning. But if A, B, C be any three points in one A', B', C the
corresponding ones on the other row, we have

which reduces to

(ABCI) = (A'B'CT),

AC
CB

'

A^C
CIV '

AC
^ A'Qf'

BC
B'C"

that is, corresponding segments are proportional. Conversely, if

corresponding segments are ^proportional, then to the point at

infinity in ono correspt)nds the point at infinity in tho other. If

we call such rows similar, we may state the result thus

—

Theorem.—Two projective rows aro similar if to the point at

infinity in one corresponds the point at infinity in tlie other, and
conversely, if two rows are similar then they are projective, and the

points at infinity are corresponding points.

From this the well-known propositions follow :

—

Two lines aro cut proportionally (in similar rows) by a series of

parallels. Tho rows aro perspective, with centre of projo6tion at

infinity.

. If two similar rows erb placed parallel, then the lines joining

homologous points pass through a common point.

§ 40. Theorem.— If two flat pencils bo projectivo, then there

exists in either one singlo pair of lines at right angles to one

another, euch that tho cori"espending lines in the other pencil are

again at right angles.

To prove this, we place the pencils in perspective position (fig. 18)

by making one ray coincident with its corresponding ray. Cor-

responding rays meet then on a line p. Ana now we draw tho

circle which has its centre O on />, and which passes through the
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lullli,^

joinin

I'.iyi a

in two

^ tllCKO

It

c^ntivs y nn<l S' .'f tlio t\v<. jKianK Tliin rirclo t

l>oints \\ .111- 1 K. Tin- two imiisof ray*, h, h nti-l A .T,
jiointd w S iiii-l S' will ui- [Mii^i of tuiii-*)'

niijiloa. Till' I'MiMi III tiuii

•;ivi-H ill jjuiui.il I'Ut (itio , >

rirvlo, Itiit il tliu litio /' i;*

thf ixTjnuiiIik iihv bisoctor

of SS', !lir|{, 0'ci>tH III!

iiilinitu iriitnlitT, ittnl to

crrri/ rhjht nn-jlc in the

OHO /wuiui c«nati»in(h ti

ri'jht niiglc in the other.

r'r.iNCin.r. nr Dtality

§ 41. It li.T*l>rcnst.itcil

in g 1 that not only ix>int.>»,

but also plFinc* nini linos,

ftro tnkiMi ns L-loTtR'nls out

of uliiuli fi.::utps aro bnilt

U|>. We shall now bco
F'^ l^i

that llio ooii«trui.'liou of o- •

ono fi^^nru which jiOKKCs^i^s crit.un proportii-* ciri<j riso in mnn)*

ca*'s to till? con^tiu.'liou ofiinolhiM- hi^un'. by K['I'i'injj, acooiJing

to th-Hnito lulcs, t-IomrMiN ..f m.o Uin.l I.y tlio^p nf <in.ithcr. Tht;

lifW n.^nro thus ohtaitR'.I uill tln-n juv^nf-o* j roiH.'ilii-ft uliirh iiiny Ixj

slati'«l as soon n3 those nf iho oii'^inal lij^uioaiv UMo\\n.

\\\' obtain thus a priuLnpIi', known na the prmciph •/ {ii"fii(/

i»r oi' rrctfi-fi' ttij^ wliic-ii ciiabli-; u-i to coMtttrucl loony h;:uri> not

loiit.lining any nua^uiouicut in \\-<. construct ion a rcr'j rocui fi^nc,

OS it is calk-'i, ami to lUnlnco fium any tlicuroni a tri'/irocnl theorem,

for whirh no further proof i<t nri-»W.

It is i-onvcnirnt to ['lint ri-iM[>rocal ]iroi'05>ilion9 oil opposlto siMi'3

of a |'ai,'u biokou iuto two colunius, ninl tlii^i plnu will oct-asi'inall}-

W a-loi-tt-a.

"Wu begin by rojx?Qting in thia form a few of our former slatc-

monta :

—

Two points ilotcrmliio n lli

I'luTo points whicli nro not In a

lino ilctciniiao a piano.
A lino niitl a pohit wlllioafc it ilu-

tcrniino a piano.
Two lines iu a piano Jctormhio a

point.

Two planoB dotcnnlno a lino.

TIitl'-o pinnoa ^vlllcll i\o nut pass
thron:;li a lino ilctormiiic a point.

A line and a i>lano not throusili It

(Ictci'U)lnu a point.
Two linea tliroUfill a pnliit (Ictor-

niluo a pluuo.

Thcso jiropositions sliow that it will bo possiblo, when any figure

is given, to consti'uct a sfcoml figure by taking jilancs instead of

points, ami points; instoud of planes, but lines where \vc ha J linos.

For iustaiicc, if in tho lii>it figure we lalco a piano an*! thrco

points iu it, wu'have to taki* iu the aceoml Ti'Mue a point au»l thico

planes througli it. The three points in thu hr&t, tog..-ther with tho

three iinea joining them two and two, fuini a triangle; 'tlie thrco

planes iii tho second and their throo line.s of interai-ctiou forma
trihedral anglo. A triangle und a trihedral nnglo aro therefore

ix-entroeal ligures.

Similarly, to any figure in a j'lano consisting of points and lines

will correspond a figure cousistiugof i)lnnes and lines passing through
a point S, and henco belonging to the pencil which lias S ai eentret

The figure reciprocal to four points in space which do not lia

in a piano will consist of four planes which do not meet in a point
In this case each figure forms a tetrahedron,

§ 42. As otiier examples wc havo tlio following:—

To a row Is roelprocal an nxial pencil,
.. a lliit pencil „ a lint pencil,

.. a ileM of points nnil Ihies ., a pencil of jitanca and Hnoo,
„ the spaco of points „ tho spuec ol planes.

For tho row consists of a line and all tho points iu it, reciprocal to

it tliereforo will be a lino with all planes through it, that is, an
axial pencil ; and so for tho other cases.

This correspondonco of reciprocity breaks down, however, if wo
take figures which contain measurement in their construction. For
instance, there is no figure reciprocal to two planes at rif/ht rtvglcs,

because there is no segment in a row whieli has a magnitude as

definite as a ri,:jht anglo.

A\'c add a lew e.samplcs of recii>iocal propositions which aro

easily proved.

Theorem.—It A, P., C, Daroanytour Theorem.—It a, /?, y, A aro four
points in space, and if tho lim-s Alt planes In Bpacc, and it tho Itnea a/3
muiCD.mcet, tUcu all four poinUllo

„„^i 5 j^^^^j^ ^^,^^ ^H j^,^^ j^^^.
In a plane, hence also AC ami LD, as ,. .; mv y. ^ n
well as AD an-i BC, meet. ''^ '"

1; l*^'"^ (Pencil), henco also a(i

ami yo, a3 well as ao and /Jy. meet.

TiinontM.— If t^f nuy 7iifvilrr of hncs every one meets every oi/icr,

n-hiist n// do nvf

lio in a volnt. then all lio in a
plane.

lio in a p'ano. then alt lio in a
point (penal X

§ 43. Reciprocal' figures oa explained lie both in spaco of three
dimensions. If tho one is confined to a plane (in formed of ele-
ments which bo iu a j.lan^), then tho reciprocal fi;;ure i^ confined
to a pencil (is formed of clcnicuts whicli lu^s through a jwint).

But there IS also a more special principle of duality, according to
whicli figures are reciprocal winch lio both in a iilane or both in a
pencil. In tho pinne wc take joints and lines as reciprocal

element", for tlicy liavc this fundamental proporty in common, that

two olenionls of ono kind determiiio ono of tJio other. In the
pencil, C'l the otlier hand, lines niid planes have to bo taken x-t

reciprocal, and hero it holds again tliot two lime or plnncu dclcr-

mino ouu plane or lino.

Thus, to ono piano figure wo can construct one reciprocal figuic

in the plane, nml to each ono reciprocal figure i.i a iicucil. We
mt-ntiou a few of ilicac. At fiii»t we explain a lew names:

—

A flpnro cnnBlfttInc: o( n points In

a piano will lio ealtuil aa npniut.
A figure roiiKi<(tin;: |)f n {ilniioa Iu n

poncll will l»o called nu «-J!<it.

It will be understood that an r-side is dilferent from a polygon
of ?? sides. The hitler has sides of fiiiito length and 11 vertices, the

former haa sides all of infinite extension, and ovciy point wheio
tw-o of tho sides meet will l'^ a vertex. A t^imilar dilfercnco exists

between a <toIid angle ond on <i-edj*e or on w-flat. AVe notice par-

tieiilarly—

A fnur-iKjJnt I1H8 six Hide*, nf whlrh
two atnl twn are oppoaUe. and threo
iMat'olial jH.iiil^ whk-li nru Inttrauo-
tioiu of O]i]ioslto sidefl.

A four-lUit had h\\ etitfo*. of wldch
two and two ore opposite, und thrco
diayuiinl plaiiua, \vnii;h pabs llirwuyll
ujiposilc edgu3.

A four-fiiilo 13 usually called a complete (^undrilaterak Th
above notation, however, scorns better adapted tor the stalemi iil ol

rcciiiroeal inopOMtions,

§44.
If a point movo9 Iu a plnno it ilo-

BcrtbcB a plane cuivo.
1( a phiiio uio\c9 ill a pencil It cn-

vclopca a cone.

A (Isuro eonsUtIng of n lines in

].laiio will lio calloil ail J/-3ldo.

A flsurc coiislstlns nf u lines In ,

jJcncU will bo called nn n-cdyo.

A fonr-Bldo lins bi\ virtlcc*. of
which two nml two nn- opposite,
and thrco dln<:ounI<«. wlil.. Ii jtdu
op,. jflltO vcrtliTtt,

A four-cdyo haa alx fares, of wldili

two and two n^e oppOHite, and tluyu
diagonal cdi^en, w iiii 1j aio lidO'iu-e-

tiouB uf oppoally facCJ.

not sjiy any more at present,

seen from tho above that we may, by aid of the jnin-

ir a tmo movc<« la a piano II cu
vcl.tpcs a piano c.uvo (He 14).

U II liuo mov«a In a pcucU It do
Brrit>c3 a cone.

A curve thus appears as gonornted cither by points, ajid then we
call it a "locus," or by lines, and then wo call it an "cnveloic "

la tho sam6 manner a'conu, which
means hero a surface, appears cither

as tho loons of lines passing through
a fixed point, the "vertex" of tho

cone, or as the envelopo of planes

passing through the ainio point.

To a surface as locus of points cor-

responds, in tho Bnnio manner, a sur-

face as cuvelopo of planes ; and to a

cui vo in spaco as locus of points corre-

sponds a dcvelopahlo surl'aco as cuvo-

lope of planes. Of tho latter we shall

It wvU bo
ciplo of duality, construct for every figure a reciprocal figure,

an<l that to any property of tho ono a lociprocal property of tho

other will oxi^t, as long ns wc consider only properties whicli

depend upon nothing but tho positions and intorsections of tho

dilferent elements and not upon measnromeut.
For such propositions it will therefore be unnecessary to prove

more than ono ot two reciprocal theorems.

CunvE? AXD Cokes of Second Oncnn or. Secosd Class.

§ 45. If wo havo two projective jicncils in a plane, correspondiitft

rays will meet, and their point of intersection will constitute eomo
locus which wo have to investigate. Reciprocally, if two pro-

jcctivc rows in a nlnne are given, then the lines which join cone-

spouding points will envelope some curve. Wc prove first >—

TArojvih.—If two projoctivo Hat Theorem.—It two projcclivo rows
pencils lio in a piano, hut aro neither Ilo in a plane, hut aro ncltlier per-

fierapcctivo nor concentric, then tho epcctive nor on a common hn^.c, then

0CU3 of intcrBcetlons of corrceiiond- tho envelopo el liiica Joinini; corro

ing rays is a curve of tho tccnid spondins jiohits is n curve of llu

order, that la, no lino contains rnory second class, that is, through no pt»iiit

than two polntB of the locus. pass more than two of the cuvcloiiiin;

Proof.—Wc draw any lino t. ' This J'roo/—\yo take any point T and
cuts each of tho poncila ni a row, so Join it to all points In cacli row
that wo havo on ? two roive, and theso Thin g1\c3 two concentric pencils,

aro projectlvo becauso the pcnclla whieh aro projective because the

nro projective. If corresponding rows aro projoctfvc. If a lino Jolti-

rnya ot tho two pencils meet on tho ing corrcajjondm;,' points In the two
lino t, their intersoctloD will ho a rows passes throntih T, It ^^ilI ho Q

point in the ono vow which coincide* lino in tho ono pen- d wliicli roincldi a

with \U rorrcspondlns point In tho w-Uh it« coiTcsi>ondfnc line in tho

other, r.nt two projective rows on other. Uut twn jirojetiuo con-

tho sanio haso cannot havo nioro centric Jlnt j-cntils in llic same piano
than two points of ono coin-^idcnt cannot hnv.. nioic than two ItiiCB of

with their corresponding points in ono coincident with their correspond
the other (5 -TI). Ins Hnc in the other (J ;H>

It will bo seen that the nroofs aro reciprocal, so that tho one may
be copied from th*- other by simply interchanging the words point

and line, locus r.nrl cnvi-lopo, row and pencil, and so on. Wo Rhnll

thercfoiu in future prove seldom more llian one of two reciprocal
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theorems, and often stato one theorem only, the reader being re-
commended to go through the reciprocal proof by himself, and
to supply the reciprocal theorems when not civen.

§ 46. We state the theorems iu the pencil reciprocal to the last,

without proving them :

—

Theorem.—It two projective axial
pencils lie In' the Eamo pencil (their
axes meet In a point), but are neither
perBpective nor co-axial, then the
locU3 of linoa joining correBponding
planes is a cone of the second order

;

that Is, no plane In the peniyl con-
tains more thaa two of these ones.

§ 47. Of theorems about cones of second order and cones of second
class we shall state only Tery few. "Wq point out, however, the
following connexion between the curves and cones nnder considera-
tion :

—

Theorem.—If two projective flat

pencils are concentric, but are neither
perspective nor co-planor, then the
envelope of the planes joining cor-

responding rays is a cone of the
second class; t.iat is, no line through
the cotnmou cen^ro coutains more
than two of the enveloping planes.

The lines which Join any point in
epace to the points on a curve of the
second order form a cone of the
second order.
The planes which Join any point in

space to the lines enveloping a curve
of the second class envelope them*
selves a cone of the second class.

Every plane Bectlou ol a cone of
the second order is a curve of the
second order.

Every plane section of a cone of
the second class is a curve of the
tjecood class.

By its aid, or by the principle of duality, it will be ea&y to ob-
tain theorems about them from the theorems about tho curves.

AVe prove the first. A curve of the second order is generated by
two projective pencils. These pencils, when joined to the point in
space, give rise to two projective axial pencils, which generate the cone
in question as locus of the lines where corresponding planes meet
§48.

Theorem.— The 'curve ol second
order which la generated by two pro-
jective flat pencils passes through
the centres of the two pencils.

Proof.—It S and S' are the two
pencils, then to the ray SS' or p' in
the pencil S' corresponds in the pen-
cil S a ray p, which is different from
p', for the pencils are not perspeo-
tive. But p and p' meet at S, so that
S is a point on the curve, and simi-
larly S'.

Theorem.—The envelope of second
class which is generated by two pro-
jective rows contains the bases of
these re^a as enveloping lines or
tangents.
Proof.—If s and g" are the two

rows, then to the point es* or. F as a
point in «' corresponds in s a point
P, which is not coincident with F.
for the rows are not perspective. But
P and F are joined by 8, so that s is

one of the enveloping lines, and
siniilarly a".

It follows that every ime in one of the two pencils cuts tho curve
in two points, viz., onco at the centre S of the pencil, and once
where it cuts its corresponding ray in the other pencil These two
points, however, coincide, if the line is cut by its corresponding
line at S itself. The line p in S, which corresponds to = the line
SS' in S', is therefore the only line through S which has but one
point in common with the curve, or which cuts the curve in two
coincident points. Such a line is called a tangent to the curve,
touching the latter at the point S, which is called the point of
contact.

In the same manner we get in the reciprocal investigation tho
result that through every point in one of the rows, say in s, two
tangents may bo drawn to the curve, the one being .<?, the other the
line joining tho point to its corresponding point in s'. There is,

however, one point P in s for which these two lines coincide.
Such a point in one of the tangents is called the *' point of contact"
of the tangent. We thus get

—

Thcoycm.—To the point of inter-
section of the bases of two proJeci.»e
rows as a. point in one row corre-
sponds in the other the point of con-
tact of its base.

§ 49. Two projective pencils are determined if three pairs of cor-
responding lines are given. Hence if a^, ?»^, c^ are three lines in a
pencil S,, and a^, ftj, c, the corresponding hues in a projective pen-
cil Sj, tho correspondence and therefore the curve of the second
order generated bv tho points of intefsectiou of corresponding rays
is determined. Of this curve we know the two centres S. and Sj,

and the three points a^a^^ b^b^, c,Cy hence five points in all. This
and the reciprocal considerations enable us to solve the following
two problems :

—

Theorem.—To the line Joining the
centres of the projective pencils as a
line in one pencil corresponds in the
other the tangeat at its centre.

ProM'm.—To construct a curve of
the second ocder, of which five

polnta S,, ?., A, B, C are given.

Problem.—To construct a curve
of tlie second class, of which flvo
tangents «,, w;, a, b, c are given.

In order to solve the left-hand problem, wo take two of the given
points, say S, and S.^, as centres of pencils. These we make pro-
jectiife by taking the rays a^, &i, c„ which join S^ to A, B, C
respectively, as corresponding to tho rays a„, b^, c„, which join
Sj to A, B, p respectively, so that throe rays meet their correspond-
ing rays R« tho given points A, B, C. This determines tho
correspondence of tho pencils which will generate a curve of the
second order passing through A, B, C and through the centres S^
au-l Sj, hence through the five given points. To find more points
ou the curve we have to constr\ict for any ray iu Sj the correspond-
ing ray in Sj. This has been done in § 36. Butwc repeat the con-

Btniction in order to deduce further properties from it "We also
solve the right-band problem. Here we select two, viz., u„ w, of
the five given lines, u^, u^, a, b, c, as bases of two rows, and tho
points A], B,, Cj where a, b, c cut Uj aa corresponding to the points
Aj, Bj, Cj where a, 6, c cut Wj

Fig. 15.

We get then the following solutions of the two problems :-

Solution.—Through the point A
draw any two lines, iii and «- (fig. 15),
the first «, to cut the pencil S, In a
row ABiC,, the other t/j to cut the
pencil S^ in a row AB-.C3. These two
rows wifl be perspective, as the point
A corresponds to itself, and the centre
of projection will be the point S,
where the lines BjE, and C,C; meet.
To find now for any ray d, in S, its
corresponding ray dj in 83, we deter-
mine the point Di where rfi cut« «,»
project this point from S to D; on V2
and join S; to D;. This will be the
required ruyrf-, which cuts dj at some
point D ou the curve.

Solution.—In the line a take an)
two points S, and Sj as centres o!
pencils (tig. lif), tho first S, (AiB.C,)
to project the row u,, the other
S3(A5B2C2) to project the row k.
These two pencils will be perspective,
the line S,Ai being the same as the
corresponding line S^Aj, and the axis
of projection will be the lineu, which
joins the intersection B oi S,B| and
SjBj to the intersection C of SiC| and
SaCj. To find now for any point D,
iu U| the corresponding point Dj id
t/2. we draw 5,0, and project "the
point D where this line cuts « from S,
to v^ This will give the requii-eJ
point D;, and the line d Joining D,
to D« will be a new tingeat to the
curve.

Fig. 16.

§ 50. These constructions prove, when rightly interpreted, very

important properties of the curves in question.

If in fig. 15 we draw in the pencil Sj the ray Jc-, which passes

through the auxiliary centre S, it will bs found that the correspond-

ing ray Ic^ cuts it on iiy Hence

—

Theorem.—lx\ tho above construe- Theorem,—In the above construc-
tion the bases of tho auxiliary rows tlon (flg. 16) the tangents to the curve
«, and til cut the curve where they from the centres of the auxiliary pen-
cut llio rays S;;S and S,S respec- cils S, and Sj are the lines which pas«
lively. ' through «;U and WiU respectively.

As A 18 any given point on ^ne curve, and u^ any line through
it, we have solved the problems:

—

Prohlem.-TQ find the second point ProE-^trm.—To find the second tan-

In which any lino through a known gent which can be drawn from any
point on tho curve cats the curve. point in a given tangent to the curve.

If wc determine in Sj (fig. 15) the ray coiTcsponding to the ray

S„Si in Sg, we get the tangent at Sj. Similarly we can determine

the point of contact of the tangents «, or Mj in fig. 16.

• § 51. If five points are given, of which not three are in a line,

then wo can, as has just been shown, always draw a curve of the

second order through them, we select two of the points as centres of

projective pencils, and thei^. one such curve is determined. It will

be presently shown that we get always the same curve if two other

poinU are taken as centres of pencils^ that therefore five poinffi deter'
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Fig. 17.

mine one curve of the second order, and reciprocally, that five tan-

gent* determine one curve of the second class. Six points taken at

random will therefore not Uo on a curve of the second order. In

order that this may be the case a certain condition has to be satis-

fied, and this condition is easily obtained from the construction in

§ 49, fig. 15. If wo consider

the conic determined by the

five points A. S,, S.^, K, L,

tuen the poir.' D wjil be on
the curve if, and ou'.y if, the

points on Dj, S, Dj be in a

line.

This may bo stated differ-

ently if we take AKSiDS.jL
(figs. 15 and 17) as a hexagon
inscribed in the conic, then
AK and DS^ will be opposite

sides, 80 will be KS, and S^L,
as well as Sjl) and LA. The
first two meet in D^, the others in S and Dj respectively. We
may therefore state the required condition, together with the re-

ciprocal one, as follows :

—

Pascal's Theorem.— If a hexagon Briancnoii's Theorem.—It &yiexaeon
be inscribed in a Curve of the second be circumacribed about a curve of

order, then the intersections of oppo- the second class, then the lines jolu-

•ite sides are three points in a line. ing opposite veiticea are three lines
mi^eting in a point.

Those colobratod theorems, which are known by the names of
their discoverers, are perhaps the most fruitful in tlio whole tlieory

of conies. Before we go over to their applications we have to show
that we obtain the same curve if we take, instead of Sj, Sj, any two
•tlier points on the curve as centres of projective pencils.

§ 52. We know that the curve depends only upon tlie corre-

spondence between the pencils Sj and S„, and not upon the special

construction used for finding new points on the curve. The point A
(fig. 15 or fig. 17), through which the two auxiliary rows «,, Wj were
drawn, may therefore be changed to any other point on tne curve.

I>et us now suppose the curve drawn, and keep the points S,, Sj,

K, L, and D, and hence also the point S fixed, whilst we move A
along the curvo. Then the line AL will describe a pencil about
L as centre, and the point D, a row on S^D perspective to the
pencil L. At the same time AK describes a pencil about K and D„
a row perspective to it on S^D. But by Pascal's Theorem D, and
Dg will always lie in a line with S, so that the rows described by D,
and D^ are perspective. It follows that the pencils K and L will

themselves be projective, corresponding rays meeting on the curve.

This proves that we get the same curve whatever pair of the five

given points we take as centres of projective pencils. Hence

—

Theorem.^On\y one curve of the Theorem.—Only one curve of the
econd- order can bo drawn which second class can be drawn which
passes through live given points.* touches five given lines.

We have seen that if on a curve of the second order two points
coincide at A, the line joining them becomes the tangent at A.

If, therefore, a point on the curve and its tangent are given, this

will be equivalent to having given two points on the curve.

Similarly, if on the curve of second class a tangent and its point of

contact are given, this will be equivalent to two given tangents.

We may therefore extend the last theorem :

—

Theorem.—Only oue curve of thg Theorem.—Only one curve of the
Mcond order can be drawn, of which second class can be drawn, of which
four points and the tangent at one
(tt them, or three points and the
tangents at two of them, are given.

four tangents and the point of con-
tact at one of them, or three tangents
and the points of contact at two of
them, are given.

I 63. At the same time it has been proved :

—

Theorem.—If all points on a curve
ot the second order be joined to

any two of them, then the two
pencils thus formed are projec-

tive, those rays being correspond-
ing which meet ou the curve.

Hence—
i- The crosa-ratlo of four rays joining

a point 3 on a curve of Becond
order to four fixed points A, B, C, D
In the curve Is independrnt of the
position of S, and is called the crosa-

ratlo of the four points A, B, C, D.
It this croas-ratio is =r - I the four

points are said to be four harmonic
points.

Theorem.—All tangents to a curve
of second class are cut by any two of

them iu projective rows, those being
corresponding points which lie on
the same tangent. Hence—

The cross-ratio of the four points
In which any tangent u is cut by
four fixed tangents a, 6, c. d is in-

dependent of the poEition of «, and
is called the cross-ratio of the fouir

tangents a, b, c, d.

If this cross-ratio equals— 1, the
four tatigoota are said to be four
harmonic tangents.

We have seen that a curve of second order, as generated by
{irojective pencils, baa at the centre of each pencil one tangent

;

and further, that any point on the curve may be taken as centre of

auch, pencil. Hence—
TSeoreTn.—k curve of eecond order Theorem.—K curve of second close

has at every point one tangent. has on every tangent a point of con-
tact.

t 54. We return to Pascal's and Brianchon's theorems and their

applications, and shall, as before, state the results both for curves

of the second order and curves of the second class^ but prove
them only for the former.

Pascal's tneorem may be used when five poinra are given to find

more points on the curve, viz., it enables us to find the point where
any line through one of the given points cuts the curve again. It

is convenient, in makiug use of Pascal's theorem, to number the
points, to indicate the order in which they are to be taken in form-
ing a hexagon, which, by the way, may be done in 60 dit:e:ent

ways. It will be seen that 1 2 and (leaving out 3) 4 5 are opposite
sides, 80 are 2 3 and (leaving out 4) 6 6, and also 3 4 and (leaving

out 5) 6 1.

If the points 12 3 4 5 are given, and we want a 6th point on a
lino drawn through 1, we know all the sides of the hexagon with
the exception of 5 6, and this is found by Pascal's theorem.

If this line should happen to pass through 1, then 6 and I coin-

cide, or the line 6 1 is tne tangent at 1. And always if two con-
secutive vertices of the hexagon approach nearer and nearer, then
the side joining them will nltimately become a tangent.

Wo may therefore consider a pentagon inscribed in a curve of
second order and the tangent at one of its vertices as a hexagon,
and thus get the theorem :

Theorem.—Every pentagon In-

scribed in a curve of second order
has the property that the intersec-
tions of two paira of non-consecutive
sides lie in a line with the point
where the fifth side cuts the tangent
at the opposite vertex.

TTieorcm.— Every pentagon cir-

cumscribed about a curve of tho
second cla&s has the property that
the lines which Join two pJiira of
non-consecutive vertices meet on
that line which joins the fifth

vertex to the point of contact of the
opposite side.

This enables us also to sotve the following problems.
Problem.—Qiven five points on a /*r{>6/tfni.—Given five tangents to a

curve of second order to construct (furve of second class to construct
the tangent at any one of them. the point of contact of any one of

them.

Fig. 13.

tf twieetwo adjacent vertices coincide, the hexagon becomes a

quadrilateral, with tangents at two vertices. These we take to be
opposite, and get the following theorems :

—

Theorem.—If a quadrilateral be
inscribed in a curve of second order,
the intersections of opposite aides,

and also the intersections of tho
tangents at opposite vertices, lie in
a line (fig. 18).

Theorem.—\t a f|nadri lateral be
circumscribed about a curve of

second class, the lines joining
opposite vertices, and also tho lines

joining points of contact e/ opposite
Bides, meet in a point*

Fig. 19.

If we consider the hexagon made op of a triangle and Its
tangents at its vertices, we get

—

Theorem.~lt a triangle is Inecribed Theorem.—H a triangle be clrcuBfl
_1a acurve of second order, the points scribed about a curve of second cte**"

'In which the sid'-s are cut by the .he lines which join the vert' -ea to
tangen'-s nt the opposite vertices the points of contact of the op;N»iMe
meet in a point. Eidte meet In a point (fig. 19),



398 GEOMETRY [projective.

§ 55. Of these theorems, those about the quaJiilateral give rise to

a number of others. Four points A, B, C, I) may in three different

ways be iormed into a qiiadrilateral, for we may take them in

the order ABCD, or ACBD, or ACDB, so that either of the points

B, C, D may be taken as the vertex opposite to A. Accordingly we

may apply the theorem in threo different ways.

Let A, B, C, D be four points on a curve of second order (fig. 20),

and let ua take them aa iorming a quadrilateral by taking the

Fig. 20.

points in the order ABCD, so that A, C and also B, D are pairs

of opposite vertices. Then P, Q will bo the points where opposite

aides meet, and E, F thn intersections of tangents at opposite

vortices. The four points P, Q, E, F lie therefore in a line. The
«|uadrilateral ACBD gives us in tlio same way the four points

Q, R, G, H in a line, and the nuadrilatoral ABDC aline containing

the four points R, P, I, K. These three lines form a triangle PQR.
The relation between the points and lines in this figure may bo

expressed more clearly if we consider ABCD as a four-point in-

scribed in a conic, and the tangent at these points as a four-side

circumscribed about it,—viz., it will bo seen tliat P, Q, R are the

diagonal points of the four-point ABCD, whilst the sides of the

triangle PQR arc the diagonals of the circumscribing four-side,

llenco the theorem

—

Theorem.—An
/j four-point on a curvcof the second order and the

/oitr-sulc formed hy the tangents at these points stand in this relation

Oiat the diagonal points of the four-i>oint Hn in the diarjonah of the

four-side. And conversely.

If a four-point and a circumscribed four-side stand iti the above

relation, then a curve of the second order may he described tvJiieh

passes through the four points and toitcfics there the four sides of
iJicsc figures.

That the last part of the theorem is truo follows from the fact

that the four points A, B, C, D and tho lino a, as tangent at A, deter-

mine a curve of the second order, and the tangents to this curve at

the other p'^ir'g B, C, D are given by the construction which leads

to fig. 20.

The theorem reciprocal to the last is—
TiiEOUKM.

—

Any fonr-sUie circumscribed about a curve of second

class and the four-}toint formed hy the points of contact stand in this

rchition tliat the diagonals of the four-side pass through thi diagonal
points of the four-point. And couversely,

If a four-side and an inscribed four-point stand in the above

relation, then ft curve of the second class viay he described which

tourhes the sides of the four-side at the points of the four-points.

§ 56. The four-point and the four-side in tlio two reciprocal

theorems are alike. Hence if we have a four-point ABCD and
a four-sido abc^i related in the nmnncr dcbcribrd, tiicn not only

may a curve of the second order bo drawn, but also a curve of

the second class, which both touch tlie lines a, fr, c, d at the points

A, B, C, D.
The curve of second order is already more than determined by tJie

points A, B, C and the tangents a, 6, c at A, B, and C. The point D
may therefore bo any point on this curve, and d any tangent to the

curve. On the other hand the curve of the second class is more
than determined by the three tangents a, b, c and their points of

contact A, B, C, so that d is any tangent to this curvo. It follows

that every tangent to the ctirve of second order is a tangent of a

curve of the second class having the same point of contact. In

other words, the curvo of second order is a curve of second class,

and vice versa. Hence the importa,nt theorems :

—

THEOREM.—£'ren/ ct/ri'C of second Theohem.—^rt*n/ eitrrc of accond
order is a eitrvc of second class, class is a curve of et.co7id order.

The curves of second order and of second class having thus been

proved to be identical shall henceforth be called by the conimou
name of Conies.

For these curves hold, thoi'ofore, all properties which have been

proved for curves of second order or of second class. "^.Ve may
therefore now state Pascal's and IJriaiiclion's theorem thus

—

PascaVs Theorem.— If a hexagon bo inscribed in a conic, then

the intersections of opposite sides lie in a line.

Brianchon's Theorem.— If a hexngon bo circumscribed about a

conic, then the diagonals forming opposite centres meet in a point.

§ 57. If we suppose in fig. 20 tl^at the point D togcthci- with the

tangent d moves along the curve, whilst A, B, C and their tangents

a, 6, c rera.ain fixed, then the ray DA will describe a pencil about

A, the point Q a projective row on the fixed lino BC, the point F
the row 6, and the ray EF a pencil about E. But EF passes always

through Q. Hence the pencil described by AD is projective to t)io

pencil described by EF, and theicfore to the row described by F on

b. At the same time the line BD describoe a pencil about B pro-

jective to that described by AD (§ 53). Therefore the pencil BD
and the row F on J are projective. Hence

—

TjiEQitEM.

—

If on a conic a poinZ A be taken and the tangent a at

this point then the cross-ratio of the four rays which join A to any

four points on tJw. curve is equal to tJie cross-ratio of the points in

ivhich the tangents at these points cut the tangent at A,

§ 58. There are tlieorcnis about cones of second order and second

class in a pencil which are reciprocal to the above, according

. to § 43. AV'o mention only a few of the more important ones.

Theorem.—The locus of intersections of corresponding planes in

j tv.'o projective axial pencils whoso axes meet is a cone of the

j
second order.

j
Theorem.—The envelope of planes which join corresponding lines

, in two projective flat pencils, not in the same plane, is a cone of

f the second class.

Theorem.—Cones of second order and cones of secx)nd doss arc

identicah

Theorem.—Every plane cuts a cone of the second order in fl

conic

Theorem.—A conr of second order is uniquely determined by five

of its edges or by five of its iangent planes ^ or by four edges and the

tangent plane at one of them y i£t., d--c.

Theorem (Pascal's).— If a solid angle of six faces bo inscribed in

a cone of the second order, then the intersections of opposite faces

are three lines in a plane.

Theorem (Brianchon's).—If a solid angle of six edges be circum-

scribed about a cone of the second order, then the planes through

opposite edges meet in a line.

Each of the other theorems about conies may be stated for cones

of the second order.

§ 59. We have not yet considered the shape of the conies. We
know that any line in the plane of the conic, and hence that the line

at infinity, either has no point in common with the curve, or one

{cpunting for two coincident points), or two distinct points. If the

line at infinity has no point on the curve the latter is altogether

finite, and is called an Ellipse (fig. 20). If'tho line at infinity has

only one point in common with the conic, the latter extends to

infinity, and h«us the lijie at infinity a tangent. It is called a Para-

bola (lig. 21), If, lastly, the line at infinity cuts the curve in two

points, it consists of two separate parts which each extend in two

branches to the points at infinity wnere they meet. The curve is in

this case called .in Hyperbola (see fig. 19, 24, or 25). The tangents

at the two points at infinity are finite because the line a* infinity is

not a tangent. They are called Asynptotcs. The branches of

the hyperbola approach these lines indefinitely as a point on

the curves moves to infinity,

§ GO. That the circle belongs to the curves of the second order is

seen at .onco if wo stato in a slightly different form the theorem
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that in a circle all angle* at the circumference standing upon the

same arc are equal. If two points S,. Sj on a circle be joined

to any other two points A and B on tho circle, then the an<<Ie

included by tho rny3 SiAaudS,R is cqii.il to that between the

rays SjA and S^B, so

that as A movy.^

along the circumfer-

ence tho rays SjA
and S2A describe

equal and therefore

projective pencils.

The circle can thus

bo generated by two
projective pencils,

and is a curve of the

second order.

If wo join a point

in space to all points

on a circle, we get a P
(circular) cone of the

aecond order (§ 43).

Every plane section

of this cone is a

conic. This conic

will be an ellipse,

a parabola, or an
hyperbola, according a3 the iino at infinity in the plane has no,

one, or two points in common with the conic in which the plane

at infinity cuts the cone. It follows that our curves of second

order may be obtained as sections of a circular cone, and that

they are identical with the "Conic Sections" of the Greek malhe-

niaticians.

§ 61. Any two tangents to a parabola are cut by all others in

projective rows ; but the lino at infinity being one of the tangents,

tlie points at infinity on the rows arc corresponding points, and

tUe rows therefore similar. Hence

—

Theorem.—The tangents to a parabola cut each other propor-

iionalhj.

I

Pole axd Polar.
\

S 62. We return once again to the remarkable figure (fig. £0)

which we obtained in § 55.

if a four-side be circumscribed about and a four-point inscribed

in a conic, so that the vertices of the second are th6 points of con-

tact of the sides of the first, then the triangle formed by the dia-

gonals of the first is the same as that formed by the diagonal

points of the other.

Such a triangle will be called a. polar tria/igU of the conic, so

that PQK in fig. 20 is a polar triangle. It has the property that

on the side p opposite P meet the tangents at A and B, and also

those at and D. From the harmonic properties of four-points

and four-sides it follows further that the points L, M, where it

cuts the lines AB and CD, are harmonic conjugates with regard to

AB and CD respectively.

If the point P is given, and we draw a line through it, cutting
the conic in A and B, then the point Q harmonic conjugate to P
with regard to AB, and the point H where the tangents at A and B
meet, are determined. But they lie both on p, and therefore this

line is determined. If we now draw a second line through P, cut-
ting the conic in C and D, then the point M harmonic conjugate
to P with regard to CD, and the point G where the tangents at C
and D meet, must also lie on p. As the first line through P already
determines p, the second may be any line through P. Now every
two lines through P determine a four-point ABCD on the conic,

and therefore a polar-triangle which has one vertex at P and its

opposite side at p. This result, together with its reciprocal, give
the theorem :—
Theokem.—All polar'triangles which have otw vertex in common

haec also the opposite side in common.
All polar-triangles which have one side in ccrmtnon have also the

opposite vertex in common.
§ 63. To any point P in the plane of but not on a conic cor-

responds thus one line p as the side opposite to P in all polar tri-

angles which have one vertex at P, ana reciprocally to every line

p corresponds one point P as the vertex opposite to p in all triangles
which have p as one side.

"We call the line p the polar of P, and the point P the pole of tho
line p with regard to the conic.

If a point lies oa the conic, wo call the tangent at that point its

wlar; and reciprocally we call the point of contact the pole of
tangent.

§ <34. From these definitions and former results follow

—

1. On every line throush P which
cuts the conic, it contains the har-
monic conjugate of P with regard to

those points on the couic.

2. If tangents can be drawn from
!

P, their points of contact lie on p.
' 3. Tangents drawn at the points

where any line through P cuts the
conic, meet on it ; and conversely,

4. If from any point on It tangents
be drawn, their points of contact
will lie in a line with P.

5. Any four-point 00 the conic
which iias one diagonal point at P
has the other two lying on p.

1. Of all lines through a point on
p from w^ich two tangents may bo
drawn to the conic, it contains the
line which is harmonic conjugate to

p, with regard to the two tangents.
2. If p cuts the conic, the tangents

at the intersections meet at V.

3. The point of contact of tangents
drawn from any point on p to the
conic lie in a lino with P ; and con-
versely,

4. Tangents drawn at points where
any line through P cuts the conic
meet on p.

5. Any four-side clrcnmscribed
about a conic which has one diagonal
on p has the other two meeting at P.

The truth of 2 follows from 1. If T be a point where p cuts the

conic, then one of the points where PT cuts the conic, and which
are harmonic conjugates with regai'd to PT, coincides with T;
hence the other does—that is, PT touches the curve at T.

That 4 is true follows thus: If we draw from a point H on

the polar one tangent a to tlie conic, join its point of contact A to

the pole P, determine the second point of intersection B of this

line with the conic, and draw the tangent at B, it will pass through

H, and will therefore bo the second tangent which may be drawn
from H to the curve.

§ 65. The second property of the polar or pole gives rise to tho

theorem

—

Theorem.—"From a point in the

I lane of a conic, two, one, or no tan-
gents miiy be drawn to the conic,

according as its polar has two, one.
or no points in common with the

curve.

Theorem.—X line In the plane of a
conic has two, one, or no points in

common with the conic, according
as two, one, or no tangents can be
drawn from its pole to the conic.

Theorem.—The polar of any point
? not on the conic is a line p, -yhlch
Ua the following properties :—

Tkeorem.—The polo of any line p
Dot a tangent to the conlo is a j^int
P, which has tho following pro-
perties :—

Of any point in the plane of a conic we say that it was without,

on, or within the curve according as two, one, or no tangents to the

curve pass through it. The points on the conic separate those

withiu the conic irom those without. That this is true for a circle

is known from elementary geometry. That it also holds for other

conies follows from the fact that every conic may be considered as

the projection of a circle, which will be proved later on.

The fifth property of polo and polar stated in § 64 shows how
to find the polar of any point and the pole of any line by aid of the

straight-edge only. Practically it is often convenient to draw

three secants through the pole, and to determine only one of the

diagonal points for two of the four-points formed by pairs of these

lines and the conic (fig. 21).

These coiistructions also solve the problem :

—

Problem.—From a point without a conic, to draw the two tan-

gents to the conic by aid of the straight-edge only.

For we need only draw thf. polar of the point in order to find the

points of contact

§ 66. The property of a polar-triangle may now be stated thus

—

Theorem.—In a polar-tnangle each side is the polar of the oppo-

site vertex, and each vertex is the pole of the opposite side.

If P is one vertex of a polar-triangle, then the other vertices, Q
and R, lio on the polar

p of P. One of these

vertices we may chose

arbitrarily. For if from
any point Q on the

polar a secant be drawn
cutting the conic in A
and D (fig. 22), and if

the lines joining these

points to P cut the

conic again at B and
C, then the line BC
will pass through Q.
Hence P and Q are two
of the vertices on tho

polar- triangle wliich is

determined by tho

four-point ABCD. The
third vertex R lies

also on the line p.

It follows, therefore,

also

—

THEOREM. —If Q is a point on t?ie polar of P, then Y is a poiirX on

the polar of Q ; and reciprocally,

If q is a line through tht pole of p, then p is a line through the

pole of
(J.

This IS a very important theorem. It may also be stated thus

—

Theorem.—^ a point tAoves along a line describing a row, its

polar turns about the pole of the line describing a pencil.

This pencil ia projective to the row, so that the cross-raiio of four
poles in a row equals the cross-ratio of its four polars, which pass

through the pole of the row.

To prove the last .part, let us suppose that P, A, and B in flg. 22

remain fixed, whilst Q moves along the polar p of P. This will

Fig. 23.
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make CD turn about P and move R along p, whilst QD and RD
describe projective pencils about A and B. Hence Q and R
describe projective rows, and hence PR, which is the polar of Q,
describes a pencil projective to either.

§ 67. Two points, of which one, and therefore each, lies on the
polar of the other, arc said to be conjugate with regard to the

conic •,~SLXi<i two lines, of which one, and therefore eadh, passes
through. the pule of the other, are said to be conjugate loith regard
to tftk conic. Hence all points conjugate to a point P lie on
the polar of P ; all lioes conjugate to a line p pass through the
pole of p.

If the line joining two conjugate poles cuts the conic, then the
poles are harmonic conjugates with regard to the points of inter-

section ; hence one lies within the other without the conic, and all

points conjugate to a point within a conic lie without it.

Of a polar-triangle any two vertices are conjugate poles, any two
sides conjugate lines. If, therefore, oue side cuts a conic, then

one of the two vertices which lie on this side is within and the other
without the conic. The vertex opposite this side lies also without,

for it is the pole of a line which cuts the curve. In this case

therefore one vertex lies within, the other two without. If, on the

other hand, we begin with a side which does not cut the conic,

then its pole lies within and the other vertices without. Hence

—

T/icorcm.—Every polar triangle has one and only one vertex
within the conic.

AVe add, without a proof, the theorem—
Theorem.—The four points in which a conic is cut by two conju-

gate polars are four harmonic points in the conic.

§ 68. If two conies intersect in four points (they cannot have
more points in common, § 52), there exists one and only one
four-point which is inscribed in both, and therefore one polar tri-

angle common to both.

Theorem.—Two conies which intei-sect in four points have always
one and only one common polar-triangle ; and reciprocally,

Two conies which have four common tangents nave always oue
and only one common polar-triangle.

The proof that these polar triangles are identical in case of a

conic which have four points and also four tangents in common is

left to the reader.

Diameters and Axes of Conics.

§ 69. Diameters.—The theorems about the harmonid proper-

ties of poles and polars contain, as special cases, a number of im-
portant metrical properties of conies. These are obtained if either

the pole or the polar is moved to infinity,—it being remembered
that the harmonic conjugate to a point at infinity, with regard to

two points A, B, is the middle point of the segment AB. The most
important properties are stated in the following theorems :

—

The middle points of parallel chords of a conic He in a line—viz.^

on the polar to the point at inanity on the parallel chords.

This line is called a diameter.

The ])olar of every point at infinity is a diameter.

Tlie tangmts at the end points of a diameter are parallel, and
are parallel to tlie chords bisected by tJic diameter.

All diamctcrj pass through a common pointy the pole of the line at

infinity.

All diameters of a parabola arc parallel, the pole to the line at

infinity being the point where the curve touches the line at in-

finity.

In case of the ellipse and hyperbola, the pole to the line at in-

finity is a finite point called the centre of the curve.

A centre of a conic bisects every chord tkroxiyh it.

J'he centre of an ellipse is within the curve, for the line at infinity

does not cut tke ellipse.

The centre of an hyperbola is without the curve, because the line at

infinity cuts the curve. Hence also

From the centre of an hyperbola two tangents can be drawn to the

curve which have their point of contact at infinity. These are called

Asymptotes (§ 59).

To construct a diameter of a conic, draw two parallel chords and
join their middle points.

To find the centre of a conic, draw two diameters ; their intersec-

tion will be the centre.

§70. Conjugate Diameters.—A polar-triangle with one vertex
at the centre will have the opposite side at infinity. The other
two sides pass tlirough the centre, and are called conjugate dia-
meters, each being the polar of the point at infinity on the other.

Of two conjugate diameters each bisects the chords parallel to the

other, and if one cuts the cuj^e, the tangents at its ends are parallel
to the other diameter.

Further

—

£very parallelogram inscribed in a conic has its sides parallel lo

two conjugate diameters ; and
Every parallelogram circumscribed about a conic has as diagonals

two conjugate diameters.

This wUl be seen by couudering the parallelogram in the first

case as an inscribed four-point, in the other as a circumscribed
four-side, and determining in each case the corresponding polar-
triangle. The first may also be enunciated thus

—

The lines which join any point on an ellipse or an hyperbola to the
ends of a diatiutcr arc parallel to two conjugate diameters.

ill. The Circle.—// every diameter is perpendicular to its co7i-

jugate the conic is a circle.

For the line which joins the ends of a diameter to any point on
the curve include a right angle.

A conic which has more than one pair of conjugate diameters at
right angles lo each other is a circle.

Let AA' and BB' (fig, 23) be one pair of conjugate diameters at

right angles to each other, CO' and
DD' a second pair. If wc draw
through the end point A of one
diameter a chord AP parallel to

DD', and join P to A', then PA and
PA' are, according to § 70, parallel

to two conjugate diameters. But
PA is parallel to DD', hence PA'
is parallel to CC, and therefore

PA and PA' are perpendicular. If

we further draw the tangents to the
conic at A and A', these will be
perpendicular to AA', they being
parallel to the conjugate diameter
BB'. AVe know thus live points on
the conic, viz., the points A and A' ^^'

with their tangents, and the point P. Through these a circle may
be drawn having AA' as diameter ; and as through five points one
conic only can be drawn, this circle must coincide with the given

conic.

§ 72. Axes.—Conjugate diameters perpendicular to each other

are called axes and the points where they cut the curve vertices

of the conic.

In a circle every diameter is an axis, every point on it is a vertex;

and any two lines at right angles to each other may bo taken as o

pair of axes of any circle which has its centre at their intersection.

If we describe on a diameter AB of an ellipse or hyperbola a circle

concentric to the conic, it will cut the latter in A and B (fig. 24).

Each of the semicircles

in which it is divided

by AB will be partly

within, partly without
the curve, and must
cut the latter therefoi-e

again in a point. The
circle and the conic

have thus four points

A, B, C, D, and there-

fore one polar-triangle,

in common (§ 68). Of
this the centre is one
vertex, for the line at

infinity is the polar to

this point, both with
regard to the circle and
the other conic. The „. (,.

other two sides are con- >g- - •

jugate diametei-s of both, hence perpendicular to each other. This

gives

—

Theorem.—kn ellipse as well as an hyperbola has one pair o(

axes.

This reasoning shows at the same time how tc construct th£ axis

of an ellipse or of an hyperbola.

A parabola has on£ axis, if we define an axis as a diameter per-

pendicular to the chords which it bisects. It is easily constructed-

The line which bisects any two parallel chords is a diameter.

Chords perpendicular to it will be bisected by a parallel diameter,

and this is the axis.

§ 73. The first part of the right hand theorem in § 64 may be

stated thus : any two conjugate lines through a point P without a

conic are harmonic conjugates with regard to the t\vo tangents

that may be dra\m from P to the conic.

If we take instead. of P the centre C of an hyperbola, then the

conjugate lines become conjugate diameters, and the tangents

asymptotes. Hence—
Theorcyn.—Any two conjugate diameters of an hyperbola are har-

mouic conjugates with regard to the asymptotes.

As the axes are conjugate diameters at right angles to one an-

other, it follows (§ 23)—
Theorem. —The axes of an hyperbola bisect the angles between the

asymptotes.

Let O be the centre of the hyperbola (fig. 25), t any secant which

cuts the hyperbola in C,D and the asymptotes in E,F, then the

lino OH which bisects the chord CD is a diameter conjugate to the

diameter OK which is parallel to the secant /, io that OK and CM

'i
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are barmonio with regard to the asymptotes. The jpoiiit H there-

fore bisects EF. But by constmctioa lit bisects CD. It follows

that DF-EC, and ED-CF ; or

Fig. 25.

Theorem.—On any secaiU of an hyperbola the segments httwcen the

curve and the asymptotes are equal.

If the chord is changed into a tangent, this gives

The segment between the asymptotes on any tangent to an hyperbola
is biseeted by the point of contact.

The first part allows a simple solution of the problem to find any
number of points on an hyperbola, of which the asymptotes and one
point are given. This
IS equivalent to three

points and the tan.

genta at two of them.
I'hia construction re-

quires measurement.
§ 74. For the para-

bola, too, follow some
metrical properties. A
diameter PM (fig. 26)

bisects every chord con-

jugate to "it, and the

pole P of such a chord

Be lies on thediameter.

But a d iameter cuts the

parabola once at in-

finity. Hence

—

Theorem.—Tlie seg-

ment PM which joins

the middle point M of

a chord of a parabola to

the, pole P of the chord is bisected by the parabola at A.

§ 76. Two asymptotes and any two tangents to an hyperbola

nay be considered as a quadrilateral circumscribed about the

>-.yperbola. But in such a quadrilateral the intersections of the

Fig 26.

diagonals and the points of contact of opposite sides lie in a line

(5 64). If therefore DEFG (fig. 27) is such a quadrilateral, then the

diagonals DF and GE will meet on the line which joins the points

of contact of the asymptotes, that is, on the line at infinily ; hence

10—k;

they ore parallel. From this the following theorem is a siinpls

deduction :

—

Theorem.—^All triangles formed by a tangent and the asymptotes

of an hyperbola are equal in area.

If we draw at a point P (fig. 27) on an hyperbola a tangent, the

part HK between the asymptotes is bisectea at P. The parallelo-

gram PQOQ' formed by the asymptotes and lines parallel to them
tlirough P will be half the triangle OHK, and will therefore be
constant. U we now take the asymptotes OX and OY as oblique

axes of coordriiaiOT, the lines OQ and QP will be the coordinates of

P, and will satisfy the equation ly — const, —a'.

Theorem.—For the asymptotes as axes of coordinates the equa-

tion of the hyperbola ia

xy — constJ

It is not difficult to get the equations to the elUpse and hyperbola

referred to their axes as axes of coordinates. We are satisfied to

have shown in one case that the curves of the second order as

generated by projective pencils are the same as those which are in

coordinate geometry defined by equations of the second degree.

INVOLUTION.

§ 78. If we have two projective rows, ABC on u and A'B'C on
w', and place their bases on the same line, then each point in

this line counts twice, once as a point in the row u and once as a

point in the row «'. In fig. 28 we denote the points as points in

the one row by letters above the

line A, B, C . . ., and as jKiints

in the second row by A', B', C
. . . . below the line. Let now A
and B' be the same point, then to

A will correspond a point A' in the

A
-4- -+-

B

Fig. 28.

A
-f-
B'

D B
-H h-C A'

Fig. 29.

C
-4—
D'

second, and to B' a point B in the first row. . In general these

points A' and B will be different. It may, however, happen that

they coincide. Then the correspondence is a peculiar one, as the

following theorem shows :—

•

Theorem.—If two projective roiDS lie on the sarne base, and if

it happens that to cms point in the base the tame point correspond.%

whether we consider the point as belonging to the first or to the

second row, then the same will happen for every point in the base—
that is to say, to every point in the line corresponds the same point in

the first as in the second row.

Proof. In order to determine the correspondence, we may assume
three pairs of corresponding points in two projective rows. Let

then A', B', C, in fig. 29, corre-

spond to A, B, C, so that A and B',

and also B and A', denote the

same point. Let us further de-

note the point C when considered

as a point in the first row by D ;

then it is. to be proved that the point D', which corresponds to D;
is the same point as C. We know that the cross-ratio of four

points is equal to that of the corresponding row. Hence

(ABCD)-(A'B'C'D')

but replacing the dashed letters by those nndashed ones which

denote the same points, the second cross-ratio equals (BADD*),

which, according to § 15, iv., equals (ABD'D) ; so that the equation

becomes
(ABCD)-(ABD'D).

This requires that C and D' coincide.

§ 77. Two projective r _ — same base, which have the above

property, that to every point, whether it be considered as a.point in

the one or in the other row, corresponds the same point, are said

to be in inmhdion, or to form an involution of points on the line.

We mention, but without proving it, that any two projective

rows may be placed so as to form an mvolution.

An involution may be said to consist of a row of pairs of points,

to every point A coiTesponding a point A', and to A' again the

point A. These points are said to be conjugate.

From the definition, according to which an involution may be

considered as made np of two projective rows, follow at once the

following important properties :

—

(1.) The cross-ratio of four points equals that of the four con-

jugate points.

(2.) If we call a point which coincides with its conjugate point a

"focus" of the involution, we may say : An involution has either

two foci, or one, or none, and is called respectively a hyperbolic,

parabolic, or elliptic involution (§ 34).

(3.) In a hyperbolic involution any two conjugate points are har-

monic conjugates with regard to the two foci.

For if A, A' be two conjugate points, F„ F. the two foci, then to the

points F,, F„ A, A' in the onyow correspond the points F,, Fj, A', A
in the ottier, each focus corresponding to itself. Hence (FiFjAAO —

(F,F,A'A)—that is, we may interchange the two points AA' with-

out altering the value of the cross-ratio, which is the chai»c-

I teristic property of harmonic conjugates (§ 18).

X._— Si
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(4.) The point conjugate to the point at infinity is called tho
'* centre " of the involution. £)very involution has a centre, unless

the point at infinity be a focus, in which case Wft may say that
the centre is at infinity.

In a hyperbolic involation the centre is the middle point between
the foci.

(5.) The product of the distances of two conjugate points A, A'
from the centre is constant ;

—
OA.OA'-c.

Proof.—liOt A, A', and B, B' be two pairs of conjugate pointa,

O the centre, I the point at infinity, then

(ABOI)-(A'B'IO),
or

OA.OA'-OB.OB'.

In order to determine the distances of the foci from the centre,

we write F for A and A' and get

OF^-c; OF-dbVc.
Hence if c is positive OF is real, and has two values, equal and
opposite. The involution is hyperbolic.

If c — 0, OF — 0, and the two loci both coincide with the centre.

If c is negative, */c becomes imaginary, and there are no foci.

Hence we may write

—

In a hyperbolic involution, OA.OA' — Ar*,

In a paiaboUo involution, OA . OA' — 0,

In an elliptic involution, OA . OA' l:\

From these expressions it follows that conjugate points A, A' in a

hyperbolic involution He on the same side of tbo contro, and in an

elliptic involution on opposite sides of the centre, and that in a

parabolic involution one coincides with the centre.

In the first case, for instance, OA.OA' is positive; hence OA
and OA' have the same sign.

It also follows that two segments, AA' and BB', bctwcon paii-s of

conjugate points have the following positions i—in a hyperbolic

involution they lie either one altogether within or altogether with-

out each other; in a parabolic involution they have one point in

common; and in an tUiptic involution they overlap, each being

partly within and partly without the other.

Proof. —Wq have OA.OA'-OB.OB'-/.'' in case of a hyperbolic

involution. Let A and B be the points in each pair which are

nearer to the centre 0. If now A, A and B, B' lie on thcBame side of

O, and if B isnearpr to than A, so that OB<OA, then 0B'>OA';
hence B' lies further away from O than A', or the segment AA' lies

within BB'. And so on for the other cases.

(6.) An involution is determined

—

(o) By two pairs of conjugate paints. Hence also

(3) By one pair of conjugate points and the centre

;

(y) By the two foci

;

(St By one focus and one ptiir of conjugate points;

(() By one focus and the tcntre.

(7.) The condition that A, E, C and A', B', C may form an involu-

tion may bo written in one of the forms

—

(ABCC) -(AT/C'C),
or (ABCA')-'A'iyC'A),
or (ABC'A')-(a'BCA),

for each expresses that in the two projective rows in which A, B, C
and A', B', C are conjugate points two conjugato tloments may be
interchanged.

(8.) Any three pairs, A, A', B, B', C, C, of conjugate points are

connected by the relation—
BA' CB' AC*

A'C" IFa' C'B" •

Proo/.—Wo have by (7) (ABC'A')-CA'B'CA), which^ when worked
out, gives the above relation.

The latter is easily remembered by aid of the following lulo of

writing the first side. First write

B^ C A
cab'

and then fill up the gaps in numerator and denominator by A', B', C
respectively.

g 78. Theorem.— Tlie sid/^s of any four-point arc cut by any luic

in six points in involution, opposite sides being eiU in conjugate
points.

L^t A^BiCiD, (fig. 80) bo the four-point. If its sides bo cut by
the line p in the points A, A', B, B', C, C, if further, C,Di cuts tho
line A,Bi in Cg, and if wo i)rojcct tho row AiBjCgC to p once from
X)j and onoe from Cj, wo get

(A'B'CC) = (BAC'C).

Interchamging in tho last cross-ratio the letters In each pair we get

(A'B'C'C)-{ABCC').
Hence by § 77 (7) the points arc in involution.

The theorem may also bo stated thus :

—

Theorem.—Tho three points in which any line cuts tho sidca of a

triangle and the projections, from any point in tho plane, of the
vertices of tho triangle on to the some line are six points in invola*
tion.

Or again

—

The projections from any point on to any line of tho six Terticea

Fig 30.

of a four-side are six points in involution, the projections of oppo-

site vertices being conjugate points.

This property givea a siraiHe means to construct, by aid of the
straight edge only, in an involution of which two piiira of conjugate
points are given, to any point its conjugato.

§ 79. The theory of involution may at once be extended from tlio

row to tho flat and the axial pencil— viz., we say that there ia an
involution in a fiat or in an axial pencil if any line cuts tlie pencil

in an involution of points. An involution in a pencil consists ol

pairs of conjugato rays or planes ; it has two, one, or no focal rays

QV planes, but nothing corresponding to a centre.

An involution in a flat pencil contains always one, and in gene-

ral only one, pair of conjugate rays which are perpendicular to one
another. For in two projectivo flat pencils exist always two corre-

sponding right angles {§ 40|.

Each involution in an axml pencil contiins in the same manne?
one pair of conjugate planes at right ancles to one another.

As a rule, there exists but one pair of conjugato lines or planes

at right angles to each other. But it is possible that there are

more, and then there is an infinite number of such pairs. An in-

volution in a flat pencil, in which every ray is perpendicular to Its

conjugate ray, is said to be circular. That such involution is

possible is easily eocn thus:— if in two concentric fiat pencils

each ray on one ia made to correspond to that roy on the other

which is perpendicular to it, then the two pencils are projective,

for if we turn the one pencil through a right angle each ray in on^
coincides with its corresponding ray in the other. But these two
projective pencils are in involution.

A circiuar involution has no focal rays, hecauso no ray in a

pencil coincides with the ray perpendicular to it.

§ 80. InzoK^H'.—Ex^cry elliptical involution in a row ^\ay he

considered as a section of a circular involution.

Proof.— In an elliptical involution any two segments AA' and
BB' lie nartly within partly without each other (fig. 31). Hence
two circles described on 'AA
and BB' as diameters will

intersect in two points E and
E'. The line EE' cuts the

base of the involution at a

point O, which, from a well

known proposition (Eucl.

III. 35), has the property

that OAOA'-OB.OB', fo^

each is equal to OE.OE'.
The point is therefore the

centre of tho involution. If

we wish to construct to any
point C the conjugate point C, we may draw the circle through
CEK'. This wiU cut the base in the required point C for OC.OC
-OA.OA'. But EC and EC are at riRht angles. Hence the

involution which is obtained by joining E or E' to the points in

the given involution is circular. This may also be expressed

thus :

—

Every elliptical i7ivolution Aas the property that there are two
definite points in tJie platiefrom which any two conjugate points are

,secn under a right angle.

Fig. 31.
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At the same time the following problem has been solved :—

PiohUni, To determine the centre and also the point correspond-

iiijz to any given point in an elliptical Involution of which two

pairs of conjugate points are given.

§ 81 Bv tlie aid of g 53, the points on a conic may be made to

coirespond to those on a line, so that the i-ow of points un the conic

la projective to a row of points on a line. We may also have two

projective rows on the siune conic, and these will be in involution

as soon as one point on the conic has the same point corresponding

to it all the same to whatever row it belongs. An involution of

points on a conic will have the property (as follows from its defini-

tion, and from § 53) that the lines which join conjugate points of

the involution to any point on the conic are conjugate lines cf an

involution in a pencil, and that a fixed tangent is cut by the tangents

at conjugate points on the conic in points which are again conju-

gate points of^an involution on the fixed tangent. For such invol-

ution on a conic the following theorem holds :-

Theorem. — r/itf lines which join corresponding jyoints in an in-

roJution on a tonic all jxzss through a fixed point \ and reciprocally,

the points of intcrscciion of conjugate lines in an involution among
tangdits to a conic lie on a line.

AVe prove the first part onl}'. The involution is determined hy

two pairs of conjugate points, say by A, A' and B, B' (fig. 32>. Let AA'

and nB' meet iu P. If wo join the ]iointsin involution to any point

on the conic, and the conjugate points lo nnother '^oint on the conic,

Fig. 82

we obtain two projective pencils. "We take A and A' as centres of

these pencils, so that the pencils A(A'BB')and A\.\B'B) are pro-

jective, and in persptutivu poaitton, because AA' corresponds to

A'A. Hence corresponding rays meet in a line, of which two
points are found by joining AB'to A'B and AB to A'B'. It follows

that the axis of perspective is the polar of the point P, where AA'
auil BB' meet. If we now wish to construct to any other point C
on the conic the corresponding point C, we join C to A' and the

point where this line cutsj^ to A. The latter line cuts the conic

again in C. But we know from the theory cf pole and polar that

the line CC passes through P.

iNVOLUTrON PETERMINED BY A CONIC O'N A Ll.NE.—FOCI.

§ 82. The polars, with regard to a conic, of points in a row p
form a pencil P projective to the row (§ 66). This pencil cuts the

base of the row p \n & projective row.

If A is a point in the given row, A' the point where the polar of

A cuts p, then A and A' will be corresponding points. If we take

A' a point in the first row, then the polar of A' will pass through
A, so that A corresponds to A'— in other woi-ds, the rows are in in-

volution. The conjugate points in this involution are conjugate
points with regard to the conic. Conjugate points coincide only if

the polar of a point A passes through A—that is, if A lies on the
conif. Hence

—

Theorem.—A conic determines on every line in its plane an involu-
tion, ill which those points are conjugate which are also conjugate
icith regard to the conic.

If the line cuts the conic the involution is -hyperbolic^ the points

of intersection being the foci.

If the line touches the conic (he involution is parabolic^ the ttco

foci coinciding at the point of contact.

If tfie line does not cut the conic the involution is elliptic, having no
foci.

If, on the other hand, we take a point P in the plain of a conic,
we get to each line a through P one conjugate line which joins P
to the pole of a. These pairs of conjugate lines through P form an
involution in the pencil at P. The focaj rays of this involution
are the tingents drawn from P totheconic. Thisgivea the theorem
reciprocal to the last, viz. :—

Theorem.—A conic determines in every pencil in its plane an
involution, corresponding lines being conjugate linr,s with regard to

the conic.

If the point is without the conic the mtolution is hyperbolic, th$

tiiJtgcnts from the points being the focal rays.

If the point lies on the conic the inxolvtion is parabolic, the tangent

at the point counting for coincident focal rays.

If the point is within the conic tlu involution is elliptic, having no

focal rays.

It will further be seen that the involution determined by a conio

on any line p is a section of the involution, which is determined by
the conic at the pole P of p.

§ 83. Definition.—The centre of a pencil in which the conic deter-

mines a circular involution is called a " focus" of the conic.

In other words

—

A focus is such a point that every line through it is perpendicular

to its conjugate line.

The polar to a focus is called a directrix of the conic.

From the definition it follows that :

—

Every focus lies 07t an axis, for the Jino joining a foctis to the

centre of the conic is a diameter to which the conjugate lines are

perpendicular ; and
Every li7ic joining iicofoet w o;» axis, for the perpendicnlara to

this lino through the foci are conjugate to it. These conjugate

lines pass through the jiolo of the line, the pole lies therefore at in-

tinity, and tho line is a diameter, hence by the last property an

axis.

It follows that aWfoci lie on one axis, for no line joining a point

in one axis to a point in tho other can be an axis.

As the conic determines in the pencil which has its centre at a foctis

.1 circular involution, no tangents can be drawn from the focus to

the conic. Hence each focus lies within a conic; and o directrix

docs not cut the conic.

Further properties are found by the following considerations :

—

§ 84. Through a point P one line^ can be drawn, which la with

regard to a given conic conjugate to a given line q, viz., that line

uhich joins the point P to the pole of the line g. If the line g ia

made to describe a pencil about a point Q, then tho line p will

describe a pencil about P. These two pencils will be projective, for

the line p passes through the pole of q, and whilst q describes the

pencil Q, its pole describes a projective row, and this row ia perspec-

tive to the pencil P.

"We now take the point P on an axis of the conic, draw any line

p through it, and from the polo of p draw a perpendicular q to

p. Let q cut the axis in Q. Then, in the pencils of conjugate

lines, which ha^e their centres at P and Q, the lines p and q are

conjugate lines at right angles to one another. Besides, to the axis

as a ray in either pencil will correspond in the other the perpen-

dicular to the axis (§ 72V The conic generated by the intersec-

tion of corresponding linos in the two pencils is therefore the circle

on PQ as diameter, so that every line in F is perpendicular to its

corresponding line i"n Q.

To every point P on an axis of a conic corresponds thus a point

Q, such that conjugate lines through P and Q are perpendicular.

We shall show that these point-pairs F, Q form an involution.

To do this lot us move P along the axis, and with it tho line^,

keeping the latter parallel to itself. Then P describes a row, p a

perspective pencil (of parallels), and the pole of p a projective row.

At the same time the line q describes a pencil of parallels perpen-

dicular to_p, and perspective to the row formed by the pole of p.

The point Q, therefore, where g cuts the axis, describes a row pro-

jective to the row of points P. The two points P and Q describe

thus two jirojective rows on tlie axis j and not only does P as a point

in the fii^st now correspond to Q, but also Q as a point in the first

corresponds to P. The two rows therefore form an involution.

The centre of this involution, it is easily seen, is the centra of the

conic.

A focus of this involution has the property that any two cot^^

jugate li7tes through U are perpendicular ; hence, it is a focus to the

conic.

Such involution exists on each axis. But only one of these can

have foci, because all foci lie on the same axis. The involution on

one of the axis is elliptic, and appears (§ SO) therefore as the section

of two circular involutions in two pencils whose centres lie in the

other axis. These centres are foci, hence tlie one axis conta-ins two

foci, the other axis none ; or every central conic Jias tioo foci which

lie on one axis equidistantfrom the centre.

The axis which contains the foci is called the principal axis ; in

case of an hyperbola it is the axis which cuts the carve, because the

foci lie within the conic.

In case of the parabola there is but one axis. The involution on

this axis has its centre at infinity. One focus is therefore at infinity,

the one focus only is finite. A parabola has otdy one foe its.

§ 85. If throufih anv point P (fig. 331 on a conic the tangent

PT and the normal PN (/./-, the perpendicular to the tangent

through the point of contact) bo drawn, these will be conjugate

lines with regard to the conic, and at right angles to ttul* othet
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Th»y will thereforfl cut the principal axis in two points, which are

eoajQgate in the involution considered in § 84; hence they are har-

monic coniu^tea with regard to the foci. If therefore the two

feci f, and F, be joined to P, these lines will he harmonic with

Fig. 83.

regard to the tan^^nt and normal. As the latter are perpendicular,

they will bisect tn^ angles between the other pair. Hence—
The line joining any point on a conic to the two foci are equally

inclined to the tangent and normal at that point.

In case of the parabola thia becomes

—

The line joining any point on a parabola to the focus and the

diameter through the point, are equally inclined to the tange}xt and
nomnal at that point.

From the definition of a focua it follows that^
The ugnient of a tangent between the directrix a-nd the point of

contact is seen frovi the focus belonging to the directrix under a right

angle, because the lines joining the focus to the ends of this scg-

ment are conjugate with regard to the couic, and therefore perpen-

dicular.

"With equal eaae the following theorem is proved :

—

The two lines which join (he poi^its of contact of two tangents each

to ojiefocus, but not both to the same, are seen from the intersection of
the tangents under equal angles.

§. 86. Other focal properties of a conic are obtained by the fol-

lowing considerations :

—

l^t F (fig. 34) be a focus to a conic, /the corresponding directrix,

A and B the points of contact of two tangents meeting at T, and P
the point where the line AB (juts the directrix. Then TF will be

the polar of P (because polars of F and T meet at P). Henoa TF

Fig. 84.

and PF aic conjugate lines through a focus, and therefore perpen-

dicular They are further harmonic conjugates with regaru to FA
and FB (§§ 64 and 13), so that they bisect" the argles formed by

Uieae lines. -This by the wny proves—

Th^ segments between the point of intersection of tipo tangents to

a conic and their points of eon^ct are seen from a focus under equal
angles.

If we next draw through A and B lines parallel to TF, then X\ve

points Aj, B, where these cut the directrix will be harmonic conju-
gates with regard to P and the point where FT cuts the directrix.

The lines FT and FP bisect therefore also the angles between FA,
and FB,. From this it follows easily that lh« triangles FAA, and
FBB^ are equiangular, and therefore similar, so that

FA : AA, = FB : BB,.

The triangles AA.A, and BB,B, formed by drawing pcijieu-

diculara from A and B to the directrix are also similar, so that

AA, :AA,-BB, :BBa.
This, combined with the above proportion, givea

FA:AA, = FB:BBa.
Hence the theorem:

—

The ratio of the distances of any point on a conic frmn. a focus
and the corresponding directrix is constajU.

To determine this ratio we consider its value for a vertex on
the principal axis. In an ellipse the focus lies between the

two vertices on this axis, hence the focus is neaier to a verti x

than to the corresponding directrix. Similarly in an hypeibola u

vertex is nearer to the directrix than to the focus. In a parabola

the vertex lies halfway between directrix and focus.

It follows in an ellipse the ratio between the distance of a point

from the focus to that from the directrix is less than unity, in the

parabola it equals unity, and in the hyperbola it is greater than unity.

It is here the same which focus we take, because the two foti

lie symmetrical to the axis of the conic. If now P is any point on
the conic having the distances r^ and r, from the foci and tlie

distances d^ an^ d^ from the corresponding directrices, then

where e is constant. Hence also J-t~3 ^^•

In theellipse, which lies between the directrices, rf, + rfji3 donstant,

therefore also r, + r^ In the hyperbola on the other hand d, - t/j ia

constant, equal to the distance between the directrices, therefore

in this case r, - r. h constant.

If we call the ujatances of a jtoint on a conic from the focus its

focal distances we have the theorem :

—

In an ellipse the sum of the focal distances is constant; and in an
hyperbola the difference of the focal distances is constant.

This constant sum or difference equals in both cases the length oj

the principal axis.

Pencil of Conics.

§ 87. Through four points A, B, C, D in a plane, of which no three

lie in a line, an infinite number of conies may be drawn, viz. , through

these four points and any fifth one single conic. This system of

conies is called a pencil of conies. Similarly all conies touching

Spur fixed lines form a system such that any fifth tffngent deter-

mines one and only one conic. We have here the theorems :

—

Theorem.—The pairs of points fa Theorem.—The pairs of tanfienta

which any line Is cut by a sy&tem of which can be drawn from a pohit to

conica through four fixed points are a ayatem of conies touching (our

in Involution llxeil lines are tn tnvolutlou.

Fig. 35.

We prove the first theorem only. Let ABCD (fig. SB) be the

four-point, then any line t will cut two opposite sides AC, BD
in the points E,E', the pair AD, BC in points F,F, and any conic

of the system in M,N, and we have

AiCDMN)-B(CDMN).
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If we cut these pencils by ( Wu gft

(EFMX)-{F'EMN)
or (EFMN)-(E:'F'NM),

But this is, according to § 77 (7), the condition that M, N are cx>r-

res|>ondii-"; points in the involution determined by'tlic point jmirs

E, E', F, F* in which the line t cuts pairs of opposite sides of the

four-point ABCD. This involution is independent of the jmiticular

oonic chosen.

§ 88. Thei-e follow several impoitaut consequences;—
Thdohem.— Through fuur points two, one, or no conic inay be

draivn which touch any given line, according as the involution dctct'

mined by the given four-poinl on the line hua real, coincident, or

imaginary foci.

Theokem.— Two, o)ic, or no conies may he drawn which touch

four given lines and pass through a given -point, according as the

Mvoiution determined by the given four-side at the point has real,

coincident, or imaginary focal rays.

For the conic through four points which touches a given line has

its point of contact at a focus of the involution determined by the

four-point on the line.

As a special case we get, by taking the line at infinity :—
Theohem. — 7'hrough fjur points of which none is at infinity either

tioo or no parabolas may be drawn.
The problem of drawing a conic through four points and touch*

ing a given line is solved by determining the points of contact on-

the line, that is, by detei-niiningthe foci of the involution in which
the line cuts the sides of the four point. The corresponding re-

mark holds for the problem of dmwing the conies which touch

four linos and [lass through a given point.

Ruled Quadric Surfaces.

§ 89. Formerly we have considered projective rows which lie in

the same plane. In that case, hues joining corresponding jK)ints

envelope a, conic. We thall now consider projective rows whose
bases ao not meet. In tliis case, corresponding points will be joined
by lines which do not lie in a plane, nut on some surface, wliicli

like every surface generated by lines is called a ruled surface. This
surface clearly contains the bases of the two rows.

If the points in either row be joined to the base of the other,

we obtain two axial pencils which are also projective, those planes

being corresponding which pass through conesj>onding points in the

given rows. If A, A' be two corresponding points, a,a the planes in

the axial pencils i)assing through them, then AA' will be the line

of interrection of the corresponding planes a.,a\ and also the line

joining corresponding points in the rows.

If we cut the whole figure by a plane this will' cut the axial

pencils in two projective flat pencils, and the curve of the* second
order generated by these will ue the curve in which the plane cuts

the surface. Hence
Theorem.—The locus of lines Joining corresponding points in two

pr-jective rows which do-not lie in the same plane is a surface which
contains the bases of the rows, and which can also be generated by the

lines of intcrS'Xtion of corresponding planes in two projective axial
pencils. This surface is cict by every plane in a curve of the second
ordei^ hence either in a conic or in a line-pair. No line which does
•k<il lie altogether on tlie surface can have more than two points in

commoJi with the surface, which is therefore said to be of the second
order, or is called a ruled quadric surface.

That no line which does not lie on the surface can cut the sur-
fai^e in more than two points is seen at once if a plane be drawn
through the line, for this will cut the surface in a conic. It followa
also that

A line which contains more than two points of the surface lies

nlt.ogcliicr on the surface.

§ 90. Through any point in space one line can always be drawn
'.•utting two given lines which do not themselves meet.

If therefore three lines in space be given of which no two meet,
tlien through every point in either one line may be drawn cutting
the other two.

Theorem.— If a line moves so that it always cuts three given
lines of which no two meet, then it generates a ruled quadric surface.

Proof.— Let (7, 6, c be the given lines, and^, q, r . . . . lines cutting
them in the points A, A', A". . .; B,B',B". . .; C,C',C". . . respectively;
then the planes through a containing p, q, r, and the planes through
b containing the same lines, may be taken as corresponding planes
in two axial pencils which are projective, because both pencils cut
the line c in tne same row C, C, C". . . ; the surface can therefore be
generated by projective axial pencils.
Of the lines p, q, r . . . no two can meet, for otherwise the lines

a, b, c which cut them would also lie in their plane. There is a
single infinite number of them, for one passes through each point of
a. These lines are said to form a set of^lines on the surface.

If now three of the lines p, g, r be taken, then every line d cutting
them will have three points in common with the surface, and
Will tiiercfore lie altogether on it. This gives rise to a second set
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of lines on the Burfacc. From what has betm said the theorea
follows:

—

Theorem.—A ruled quadric surface contains two sets of sfraigkt

lines. Every line of one set Cuts every line of the other, but no two
lines of the s.:me set meet.

Any tico lines of tin same set mny be taken as bases of two pr(h

jrctive rows, or of ttoo projective pencils which generate the surface.

They are cut by the liius of the other set in two projective rows.

The plane at infinity like every other plana cuts the surface

either in a conic proper or in a hne-pair. jIn the first case tWo

surface is called an HyjKrholoid qf one sheet, in the second an Hyper-
bolic Paraboloid.

The latter may be generated by a line cutting three line& of which
one lies at infinity, that is, cutting two lines and remaining parallel

to a given plane.

Q3ADRI0 Surfaces.

§ 91. The conies, the cones of the second order, and the ruled

quadric surfaces complete the figures which can be genei-ated by
projective rows or flat and axial pencils, that is, by those aggregates

of elements which are of one dimension (§§ B, 6). We shall now
consider tlie simpler figures which are generated by aggregates of

two dimensions. The space at our disposal will not, however, allow

us to do )nore than indicate a few of tne fcsult&

§ 92. We establish a correspondence between the lines and planes

iu pencils in space, or reciprocally between the points and liiies in

two or more planes but consider principally pencils.

In two pencils we may either make planes correspond to planes

and lines to lines, or else planes to lines and lines to planes. If

hereby the condition be Batisfied that to a fiat, or axial, pencil

corresponds in the fii-st case a projective flat, or axial, pencil, and iu

the Sf'cond a jirojective axial, or flat, pencil, the pencils are said

to be projective in the first case and reciproceU iu the second.

For instance, two pencils which join two points Sj and Sj to the
dillerent points and lines in a given plane w are projective (and iu

perspective position), if those lines and planes be taken as corre-

sponding which meet the plane ir in the same i>oint or in the
same line. In this case every plane through both centres Sj and S,

of the two pencils will correspond to itself. If these pencils are

bi-ought into any other position they will be projective (but not
perspective).

The correspondence between two jjrqjective pencils is uniquely

determined, if to four rays (or planes) in the one the corresponding

rays [or planes) in the other are given, provided thai no three rays of

either set lie in a plane.

Proof—Let a, 6, c, d be four rays in the one, o', &', c', d! the corre-

sponding rays in the other pencil. We shall show that we can find

for every ray e in the fii-st a single corresponding ray e' iu the

second. To the axial pencil a{b,c,d... ) formed by the planes

which join a to 6, c, rf . . . , respectively corresponds the axial pencil

a' [b', c*, d' . . . \ and this correspondence is determined. Hence,

the 'plane a'c' whi'di corresponds to the plane ae is determined.

Similarly the plane b'e' may be found and both together detemiine

the ray <f.

Similarly the coi respondence between tw& reciprocal pencils is

determined if for four rays in the one the corresponding planes in

the other are given.

§ 93. We may now combine

—

1. Two reciprocal pencils.

Each ray cuts its corresponding plane In u point, the locua

of these points is a quadric surface.

2. Two projective pencils.

Each plane cuts its corresponding plane in a line, but u

ray as a rule docs not cut its corresponding ray. The

locus of points where a ray cuts its corresponding ray is

a twisted cubic. The lines where a plane cuts its

corresponding plane are secants

3. Three projective pencils.

The locos of intersection of corresponding planes is a

cubic surface.

Of these we consider only the first two cases.

§94. If two jiencils are reciprocal, then to a plane in either

corresponds a line in the other, to a flat pencil an axial pencil, and

so on. Every line cuts its corresponding plane in a point If

Sj arid Sj be the centres of the two pencils, and P be a point where

a line a^ in the first cuts its conesponding plane og, then the line b,

in the peneil S, which jxisscs through P will meet its corre^jmiding

plane &^ in P. For 63 is a line in the plane a,. The corresponding

plane JS^ must therefore pass through the lino ff,, hence through P.

The points in which the lines in S, cut the planes corresponding

to them in S3 are therefore the same as the jioints in which the

lines in S3 cut the planes corresponding to them in S^.

The locus of these points is a surface which is cut by a plaru in a

conic or in a hne-pair and by a line in not more than two points

unless it lies altogether on the surfaf. The surface itself is there-

fore called a quadric surface, or a sitrface of the second order.
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To prove tbis we consider any line p in space.

The flat pencil in S^ which lies in the pl.ine drawn through p
and the corresponding axial pencil in Sj determine on^ two pro-

jective rows, and thoso points in these which coincide with their

corresponding points lie on the surface. But there exist only two,

or one, or no such points, unless every point coincides with its

corresponding point In the latter case the line lies altogether on
the surface.

This proves also that a plane cuts the surface in a curve of the

second order, as no line can have more than two points in common
with it. To show that this is a curve of the same kind as those

considered before, we have to sliow that it can be generated

by projective Hat pencils. We jirove first that this is true for any
plane through the centre of one of the pencils, and afterwards that

every point on the surface may be taken as the centre of such pencil.

Let then o^ be a plane through Sj. To the flat pencil in S| which
it contains corresponds in S^ a projective axial pencil with axis

a^, and this cuts aj in a second flat pencil. These two flat pencils

in a, are projective, and, in genoial, neither concentric nor per-

spective. They generate tberufoio a conic, liut if the line o„ passes

through S^ the pencils will hitve S, as common centre, and may
therefore have two, or one, or no lines united with their correspond-

ing lines. The section of the surface by the plane a^ will be

accordingly a line-pair or a single line, or else the plane oj will

liave only the point S, in common with the surface.

Every lino l^ through S, cuts the surface in two points, viz., first

In S, and then at the point where it cuts its corresponding piano.

If now the corresponding plane passes through S, , as in the caso

just considered, then the two points where /, cuts the surface coin-

cide at Si, and the line is c.illed a tangent to the surface with S^

as pfiint of contact. Hence if /j be a tangent, it lies In that plane

T, which corresponds to the line S^^i as a line in the pencil S^.

The section of this plane has just been considered. It follows

that—
j4U tangents to quadrlc surface at the centre of one qf the reciprocal

pencils lie in a plane which is called the tovgent plane to the surfacQ
at that -point as point nf contact.

To the line Joining the centres of the tivo pencils as a liiie in. one
corresponds i?t the otlicr the tangent plane at its centre.

The tangent plane to tt quadric surfac* iithcr cuts the surface in

two lines, or it has onhj a single line, or else only a single point in
common with the surface.

In the first case the point of contact is said to he hyixrholiCy in the

secoiid parabolic, in the third elliptic.

§ 95. It remains to be proved that every point S on the surface

may be taken as centre ot one of the pencils wliich generate tlio

surface. Let S be any point on the surface *' generated by the
reciprocal pencils S^ and S^. "We have to establish a reciprocal
correspondence between the pencils S and S,, so that the surfai^o

generated by them is identical with *. To do this we draw two
planes a^ and p^ thiough Sj, cutting the surface * in two conies
which we also denote by a^ and $i. These conies meet at Sj, and
at some other point T where the line of intersection of a^and 0;
cuts the surface.

In the peucil S we draw some plane c which passes through T,
btrt not through S^ or S3. It will cut the two conies first at T, and
therefore each at some other point which we call A and B re-

snectivcly. These we join to S by lines a and b, and now establish

the required correspondence between the pencils S, and S as follows:

—

To SjT shaJI correspond the plane tr, to the plane a, the line a, and
to 3i the line b, hence to the flat pencil in oi the axial pencil a.

These pencils tuo made projective by aid of the conic in ay
In the same majiner the flat i>cncil in 5, is made projective to the

axial penril b by aid of the conic in p^, corresponding elements being
those which meet on the conic. Tliis determines the correspondence,
for wo know for more than four rays in Sj the corresponding planes
in S. The two pencils S and S, thus made reciprocal generate a
rpiadric surface 4>', which passes through the point S and through
the two conies a, and By
The two surfaces* and *' have tlicrefore the points S and S, and

the conies a, and ^i in common. To show that they are identical,

wo draw a plane through S and S^,, cutting each of the conies a^ and

0i in two jwints, which will always bo possible. This plane cuts
4» and *' iu two conies which have tlie point S and the points where
it cuts a, and /Sj in common, that is five points in all. The conies
therefore coincide.

Thia proves that all those points P on *' lie on * which have
the property that the plane SS5P cuts the conies a,, ^1 in two
points each. If the plane SS3P has not this propert}', then we
diow a plane SSiP. This cuts each surfaco in a conic, and the.se

conic3 have in common tho points S, S,, ono jioint on each of tlio

conies Bj, 3j. and one point on one of tho conies through S and S^

which lie on both surfaces, hence five points. They are therefore
coinci'lent, and onr theorem is proved.

§ 96. Tho following propositions follow :

—

j4 quadric surface has at every point a tangent plane.

£eery plane section of a quadric surface is a conic oi'a Unc-pair.

Every lino tvhich has three points in common vnth a quadric

surface lies on the surface.

Every conic which has five points in common with a quadric surface

lies on the surface.

Through two conies which lie in di^erentplanes, hut have two points
in common, and through one external jioint always one quadric surface

may be drawn.
§ 97. Every plane which cuts a quadric surface in a line-pair is a

tangent plane. For every line in this piano through the centre of

the line-pair (the point of intersection of the two lines) cuts the
surface in two coincident points and is therefore a tangent to the

surface, the centre of the line-pair being the point of contact.

Jf a quiidric surface contains a line, tJun every plane thronghihis
line cuts tlie surface in a line-pair {or in two coincident lines). For
this plane canuot cut the surface in a conic. Hence

Jf a quadric stirface contains one line p the7i il contains an
infinite nmnhcr oflincSj and through every point Q on the surface,

one line q can be drawn which cuts p. For the plane through the

point Q and the line 7? cuts the surface in a line-pair which must
pass through Q and of wliich^ is one line.

No two such lines q on the surface can meet. For as both meet p
their piano would contain p and therefore cut the suiface in a

triangle.

Every line xohich cuts three lines q %vill he on the surface ; for

it has three points in common with it.

Hence the quadric surfaces which contain lines are the same as

the ruled quadric surfaces considered iii §§ 89-93, but with one im-
portant exception'.. In the last investigation we have left out of

consideration the possibility of a plane having only one hue (two

coincident lines) in common with a quadiic surface.

§ &3. To investigate this case we suppose first that there is one
point A on the surface through which two difl'erent lines a, b can be
drawn, which lie altogether on the surface.

If P is any other point on the surface which lies neither on a
nor b, then the plane through P and a will cut tho surface in a

second line a' which passes through P and which cuts a. Similarly

there is a line b' through P which cuts b. These two lines a' and b'

may coincide, but then they must coincide with PA.
If this happens for one point P, it happens for every other point Q.

For if two difl'erent lines could be drawn through Q, then by the

same reasoning the line PQ would be altogether on the surface,

hence two lines would be drawn through P against the assumption.

From this follows:

—

Jf there is one point on a quadric surface through which one, biU

only one, line canbc drawn on the surface, then through every point

one line can he drawn, and all these lines meet m a point. The
surface is a cone of the second order.

If through one point on a quadric surface, two, and only two, lines

can be drawn on the surface, then through every j'oint ttco lines may
be drawn, and the surface is a ruled quadric surface.

If through one point on a quadric surface no line on tlie surface

can he drawn, then the surface contains no lines.

Using the definitions at the end of § 95, we may also say :

—

0)1 a quadric surface the points are all hyiicrholic, or all lyarahoUe^

or all elliptic.

As an example of a quadric surface with elliptical points, wo
mention the sphere which may be generated by two reciinocal

pencils, where to each line in one corresponds the plane per-

pendicular to it in the other.

§ 99. Poles and Polar PZajic^.—The theory of poles and polars

with regard to a conic is easily extended to quadric surfaces.

Let P be a point in space not on the surface, which we suppose

not to be a cone. On every line through P which cuts the surface

in two points we determine the harmonic conjugate Q of P with

regard to the points of intersection. Through one of fhese linos

we draw two planes a and p. The locus of the points Q in a is a

line a, the polar of P with regard to the conic in which a cuts

the surfaco. Similarly the locus of points Q in y3 is a line 6.

This cuts a, because the line of intersection of a and 3 contains

but one point Q. The locus of all points Q thereforo is a plane.

This plane is called the polar plane of the point P, with regard to

tlic quadric surface. Jf P lies on the surface we tale the tangent

plane of F as its polar.

Tho following propositions hold :

—

1. Every point has a polar plane, which is constructed by draw-

ing the itulars of the point with regard to the conies iu which two
planes tlirough the point cut the surface.

2. Jf Q is a point in the polar of P, then P is a point in tJie polar

of Q, because this is true with regard to the conic in which a plane

tliiouph PQ cuts the surface.

3. Every plaAc is the polar plane of one point, which is called the

Pair of the plans.

The polo to a plane xs found by constructing tho polar planes oi

three points in tno plane. Their intersection will be the polo.

4. The points in which the polar plane of P cuts the sutfaee ar$

points of contact of tangents drawn from P to the surface, as is easily

seen. Hcnco :

—
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5. The tangents drawn from a point T to a quadric surface form

a com of the second order, for the polar plane of P cuts it in a conic.
6. If the pole describes a Uttc a, its polar plane will turn abmit

anotltcr line a', as follows from 2. Thesi Hms a and a' are said to
be conju^aU with regard to the surface.

9 100. Tho polo of tha line at infinity k called the ccTdre of the
saiface. If it lies at the infinity, the plane at infinity is a tangent
plane, and the surface is called a paraboloid.

The polar plaite to any poitU at itiftniti; passes through tho centre,
and is eallal a diametrical pla'nc.

A hue through t/ie centre is called a diameter. It is hisccied at
the centre. The line conjugate to it lies at infinity.

If a point moves along a diameter its jxilar piane turns about the
conjugate line at infinitij; that ia, it mores parallel to itself, its centre
movi'Vj on the first line.

Tlia middle points of parallel cliords lie in a plane, viz.. In the
polar iJano of the point at Infinity through which tha chorda are
drawn.

The centres ofparallel sections lie in a diameter which ia a line
conjugate to the lino at injinitij in which the pianos moot.

Twisted Citbicii.

§ 101. If two pencils with centres S, and S, are mode projective
thou to a ray m one corresponds a ray in the other, to a plane a
plane, to a Hat or axial pencil a piojective flat or axial pencil, and
•o on. '

There io a double infinite number of lines in a pencil. We shall
•eo that a single infinite number of lines in one pencil meeta ils
eorresponding ray, and that the points of intersection fonn a curve
ID Mnace.

Of the doublo infinite number of planes in the pencils each will
meet Its cotreairanding plane. This gives a system of a doublo
infinite numCer of lines in space. We know (§ 6) that there
18 a quadruple infinite number of lines in space. From amona
thew wo may select those which satisfy one or more given co.i-
ditions. The systems of lines thus obtained was first sysUmati-
cally luTestigatcd and classified by Plucker, in bia Oeometrie dm
Juiumes. He uses the following names:
A tret>le infinite number of lines, that is, all lines which Batisfy

one condition, are said to form a complex of lines; e.g., all lines
cutting a givra liue, or all lines touching a surface.
A double infinite number of lines, that is, all lines which satisfy

two conditions, or which are common to two complexes, are said to
foiiii a congruence of Ums ; e.g., all lines in a plane, or all Unes
cutting two curves or all lines cutting a given onrvo twice.
A single infinitt number of lines, that is all lines which satisfy

three conditions, or which belong to three comjilexee, form a ruled
surface

: « 3., one set of lines on a ruled iinadric surface, or develop-
able surfaces whirh are fonjied by the tangents to a cnrvc.

It follows that all lines in which coiresponding planes in two
projective pencils meet form a congruence. We shall see this con-
gruence consists of all linos which cut a twisted cubic twice or of
all secants to a twisted cnbio.

'

§ 102. I^t I, bo the line S,.S, as a lino in the pencil S,. To it
corresponds a line /, in S^ Aj each of the centres ttoo corresponding
lines meet. The two axial pencils with ', and /, jis axes aio lu-o-
je-tive. and, as their axes meet at S„ the iiitei-K.ction3 of corre-
eponUing planes form a cono of the Rocond order (§ 58), with S as
centre. If x, and », bo corro9[K)ndiiig planes then their interi.c.
tion will be a lino p, which passes through S^ Corresponding to
It in b, will be a hue p, which lies in lira plane t,. and which
therefore mu:ts p, at some [wint P. Conversely, if p, bo any lino
lubj which meets Its coricsrionding line;;, at a point P, then to tho
piano l,p, will correspond the plane f, ;.„ Ibat is tho nlaiio S.S.p
These pLines intersect in p^ so that;;, is a line on tho nnadric c^no
generated by the axial pencils /, and I,. Hence :—

Allli,ies in one pencil which meet their comipiinding lines in tlie
oilierform a cone of the sccondorder which has tt ccUre at the centre
flf the first pencil, and pasm through the centre of the si-contl
From this follows that the points in which corresnondin'. ravs

meet lie on two cones of the serond order which have the rnv
joining their centres lu common, and form therefore, together with
the line S.So or l„ the intersection of these cone.=. Any nl.,ne
cuts each of the cones in a conic. These twoco.ics have necessarily
t..at pomt in common iu which it cnts the liue I,, and theif'oie
besides either one or three other points. It follows that tho ccrvo
IS of the third order as a plo^ may cut it in three, but not in more
than three, points. Hence :—
The locus of points in which corresponding lines on two projective

pencils meet is a curve of the third order or a -'twisted cubic" kwhich passes through the centres of the pencils, and which appears as
the mterseetum of two cones of the second order, which have one linem cofnmon.
A line belonging to the congruence determined by the petuils is a

secant of the cubic ; it has two, or one. or no points in common irith
V^uicubu. and M called accordingly a secant proper, a tangent, or a

407

te^^fi'tCT"" "^'^'^"J"'-
A secant improper may be considered,

to use tho language of coordinate geometry, as a secant withimaginary points of intersection.
•^^ui. ymu

§ 103. If a, and o, bo any two corresponding lines in the two
pencils, then corresponding planes in tlie axial pencils havinff
a, and o, as axes generate a ruled nuadric snrface. If P be aav
point on the cubic k, and if p,,^ 'bo the corresponding rays in
S, and Sj which meet at P, then to tho plane a.p, in S, corre-
sponds a, p, m S^ These therefore meet in a line throuEh P

This may be stated thus :—
Tho^ secants of the cubic which cut a ray a„ drawn through the

centre 3, of one pencil, form a ruled quadric surface which passes
through both centres, and which contains the tioistcd cubic k Of
such surfaces an infinUe number exists. Every ray through sior S,
which is not a secant deter-.'^ Ines one of them.

If, however tha lays a, and a, are secants meeting at A, then
the ruled quadric surface becomes a cone of tho second order, havingA as centre. Or all lines of the congruence which pass through a
point on the twisted cubic k form a cone of the second order In
otiier words, the projection of a twisted cubic from any point ia
tlio curve ou to any plane is a conic.

If a, is not a secant, but made to pass through any ixiint Q io
space, the ruled quadric surface determined by o, will pass throu-U
y. There will therefore be one line of the congruence passinq
through Q, and only one. For if two such lines pass through Qthen the linos S,Q and S,Q will be corresponding lines ; hence Qwi 1 bo a point on the cubic k, and an iufinite number of secants
will pass through it. Hence :

Through every point in space not on the twisted cubic one and onlu
one secant to the cubic can be drawn.

% 104. The fact that all tho secants through a point on the eubio
lorni a quadne cono shows that the centres of the projective pencils
generating the cubic are not distinguished from any other points on
the cubic. If wo take any two points S, S' on tho cubic, and draw
the secants through each of them, wo obtain two quadric cones,
which have the line SS' in common, and which intersect bosidea
along the cubic. If wo make these two pencils having S and S" as
centres projective by taking four rays on the one cone as corre.
epondiug to tho four rays on the other which meet the first on the
cubic, the correspondence is determined. These two pencils will
generate a cubic, and the two cones of secants having S and S' as
centres will be identical with the above cones for each has five
rays in common with one of the first, viz. , the line SS' and the four
lines determined for the correspondence ; therefore these two cones
intersect in the original cubic. This gives the theorem :—
On a, twisted cubic any two points may be taken as centres of pro.

jedive pencils which generate the cubic, corresponding planes bet.m
those which meet 0^1 the same secant.
Of tho two projective pencils at S and S' wo may keep the first

fixed and niovo tho centre of the other along tho curve. The
pencils will hereby remain niojective, and a plane a in S will he

«n -.^ L'^
coriesponding plane o' always in tho same secant a.

Whilst S moves along the curve tha plana o' wiU turn about o.
describing an axial pencil.

To this article wa have given a purely geometiical theory of
comes cones of the second order, quadric surfaces ic. In doin-
BO wo have followed, to a great extent, Reye's Oeometrie der Lag?.
and to this excellent work those readers are referred who wish for a
more exhaustive treatment of the subject.

It will have been observed that scarcely any nse has been mado
of algebra, and it would have been oven possible to avoid this
litllo, as is done by Reye. There are, however, other systens of
geometry which start more or less from theorems known to the
Oreeks, and using more or less algebia.
We cannot do more hero than enumerate a few of the mora pro-

minent works on the .subject, which, however, are almost all Con-
tinentah Thesa aio the following:—

Morce. Giomrlne bexilplire: Camol. Otmnflrte de j-enlwjt (1808). contnln-
Ins a tlicoiy of liansnTMili. I'ontelet » gital woik. Trallt ilri l^opi-ielet Pro.
Jeclien del rigurri (UTJf. Mobllii Hari/crnlruther Caleut (1820- Slelrer
Abhixviilgtnt OtomelriKhrz Ortlallm (lSa2\ conHming Ihe firw lull discussica
of the projcillvordotions l«t»een rows, pencils. 4c. : Von SlauJt Ceomelnt
der Laae (IMTl and Beilrdgt zur Oromelrit der Lage (18i6-60). in wlilcli a aystcra
of ccomeriy la built ap (lom llio bccinninK without anv refeience Io nmnber
Mtint nltimaltly a number llsclt cela a (ccometrical deSnItlon, and In wlilcli
ImaRlnury elements aie syslemullcally Introdneed inio pare geomcti-y: Chaslcs
Apercu /tislori^ue(lS3Tl.]n which the onthor elves a brilliant account of the
piou'iesa of Diodero jreomctrlcal methods, pomtinR out the advantages of tlie
dilTcient purely geometrical methods aa compared with tlie analylicHl ones, but
without taking as much account of the German as of Iha Flench authors-. M
Rappt^rt iitr leg ProgrH de la G^om/lrie (1870), a contliiufltlon of the Ap'etx'i^.
Id.. 7Vat/« de Gfovt^trie Supt*neure (1852): Cremona. Jntroduztone ad ufitg
Tcoiia Ofometrlca delta Curve Plana <18G2) and its continuation Prelimtnan dt
yrta Ttaria Oeometrica del/e Sfiperficie. which at present are most easily pro.
curable In their German Uanalutions by Curtze. As more elementary book*, wo
mention Stelner. Vorteiungen^ iiber Synthetische Oeomelrte, edited by Gelt.er and
Schroder (1867); Cremona, Elements de Geomilrie Projective (1875), translafsj
from the Italian by Uewnlf ; Townsend. Modem Geomelry oj the P\>int. Line, ayiii
Ctr,'le (1863). winch contains a variety of modem methoda, but. unfortona'te]-.
is confined to circles, withoot entering Inio conies. A great IDaay of the -^-o-
positlone aic, bowcTcr, euilj exteaded to couica,

^^
CO <£>
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PART II.—ANALYTICAL GEOMETRY.

This will bo hero treated as a niothoJ, Tho science is

Geometry ; and it would bo possible, analytically, or by the

method of coordinates, to develop tho trxiths of geometry

in a systematic course. But it is proposed not in any way

to attempt this, but simply to explain the method, giving

8uch examples, interesting (it may be) in themselves, as

are suitable for showing how tho method is employed in

the demonstration and solution of theorems or problems.

Geometry is one-, two-, or three-dimensional, or, what is

the same thing, it is lineal, plane, or solid, according as the

space dealt with is the line, tho plane, or ordinary (three-

dimensional) space. No more general view of the subject

need hero bo taken :—but in a certain sense ono-dimonsional

geometry does not exist, inasmuch as the geometrical con-

structions for points in a line can only bo performed by travel-

ling out of the line into other parts of a plane which contains

it, and conformably to theiwual practice Analytical Geometry

will be treated under tho two divisions, Plane and Solid.

It is proposed to consider Cartesian coordinates almost

exclusively ; for tho proper development of the science

homogeneous coordinates (three and four in piano and

solid geometry respectively) are required ; and it is more-

over necessary to have the correlative line- and plane-

coordinates ; and in solid geometry to have the eix

coordiuates of tho lino. The most comprehensive English

works are those of Dr Salmon, The Conica (5th edition,

1869), Hloher Piano Curves (2d edition, 1873\ and
Geometry of Three Dimeneiorts (3d edition, 1874); wo
have also on plane geometry Clobsch's Vorlesxingcn uhnr

Geometrie, posthumous, edited by Dr F. Lindemann,
Leipsic, 1875, not yet complete.

L Plane Analytical Geometry (^ 1-25).

1. It is assumed that the points, lines, and figures con-

eidered exist in one and the same piano, which plane,

therefore, need not be in any way referred to. The position

of a point is determined by
means of its (Cartesian) co-

ordinates; i.e., as explained

under the article CnR\'E,

we take the two lines x'Ox
and y'Oy, called the axes

of X and y respectively,

intersecting in a point O
called the origin, and de-

termine the position of any
other point P by means of

its coordinates x = OM for

NP), and 2/ = MP (or ON).

B7-

y

Tfc

9'

Fig. 1.

The two axes are usually (as in fig. 1) at right angles

to each other, and the lines PM, PN are then at right

angles to the axes of x and y respectively. Assuming a

scale at pleasure, the coordinates x, y ot a, point have
numerical values.

It is necessary to attend to the signs : x has opposite

signs according as the point is on one sido or tho other of

the axis of y, and similarly y has opposite signs according

as the point is on the one side or tho other of the axis of

X. Using the letters N, E, 8, W as in a map, and con-

sidering the plane as divided into four quadrants by tho

axes, the signs are usually taken to be

—

X y for quadt.

+ + NE
•H - 8 E

+ NW
8 YT

A point is said to have tho coordinates (n, V), and is

referred to as tho point {n, h), when its coordinates are

a; -= a, y^b; tho coordinates x, y oi a variable point, or

of a point whicli is for the time being regarded as variable,

are said to bo current coordinates.

2. It is sometimes convenient to use oblique coonli-

nates ; tho only difTerenco is that tho axes are not at riglit

angles to each other; the linos I'M, PN are drawn parallel

to tlio axes of y and x respectively, and the figure OMPN
is thus a parnUclogram. But in all that follows the

Cartesian coordinates are taken to bo i-ectangular
;
polar

coordinates and other systems will bo briefly referred to

in tlio sequel.

3. If tlio coordinates (x, y) of a point aro not given,

but only a relation between them f{x, y) = 0, then we
have a curve. For, if wo consider a: as a real quantity

varying continuously from — oo to -(- oo , then, for any given

value of X, y has a value or valuea If these are all

imaginary, there is not any real point; but if one or

more of them be real, wo have a roel point or points,

which (as tho assumed value of x varies continuously)

varies or vary continuously therewith ; and the locus of

all those real points is a curve. Tho equation completely

defines the curve ; to trace tho curve directly from tho

equation, nothing olso being known, we obtain as above a

series of points sufficiently near to each other, and draw

the curve through them. For instance, lot this be done

in a simple case. Suppose y^ix-X; it is quite easy to

obtain and lay down a series of points as near to each

other as wo please, and the application of a ruler would

show that these were in a lino ; that tho curve is a lino

depends upon something more than the equation itself, viz.,

tho theorem that every equation of tho form y^^atc + b

represents a line ; supposing this known, it wiU be at onco

understood how tho process of tracing the curve may bo

abbreviated ; we have x = 0,y- - 1, and x = i, y = ; the

curve is thus the lino passing through these two points.

But in tho foregoing example the notion of a line is taken

to bo a known one, and such notion of a lino does in fact

precede the consideration of any equation of a curve what-

ever, since tho notion of tho coordinates themselves rosta

upon that of a line. In other cases it may very well be

that the equation is the definition of the curve ; tho points

laid down, although (as finite in number) they do not

actually determine tho curve, determine it to any degree

of accuracy ; and the equation thus enables ns to construct

the curve.

A curve may be deternunod in another way ; viz., the

coordinates x, y may bo given each of them as a function

of tho same variable parameter 6 ; x, y =-/{6), <i>{6)
re-

spectively. Here, giving to 6 any number of values in

succession, these equations determine tho values of x, y,

that is, the positions of a series of points on tho curve.

The ordinary form y = <p(x), where y is given explicitly

as a function of x, is a particular case of each of the

other two forms: wo have /{x, y), = y- <f>{x),='0 ; and

x=e,y=4-{e)-
i. As remarked under Curve, it is a useful exer-

cise to trace a considerable number of curves, first

taking equations which are purely numerical, and then

equations which contain literal constants (representing

numbers) ; the equations most easily dealt with are

those wherein one ooordinato is given as an explicit

function of the other, say y = <f>(x) as above. A few

examples aro here given, with such explanations as seem

proper.
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(1.) y— 2x-l, a3 before ; it U at once seen that this is a line;

and tnicing it to be so, any two points, for instance. (0,-1) and

ti. 0)i determintJ tbe line.

(2-) y^. The equation shows that x may be jwsitive or

negative, but that y is always positive, and has the same
values for equal positive antl

negative values of x: the curvo

passes through the origin, and
through the [toints {±1, 1). It

is already known that the curvo

lies wholly alwve the axis of x.

To find lis form in the neigh-

bourhood of the origin, give x a

small value, x-dkO'l or±001,
tlien y is very much smftller,

-O'Ol and 00001 in the two
cnses respectively ; this showd

U

fig. 2.

-35-

ihat the curve touches the axis of x at the origin. Jloreover, a?

may be as large as we please, but when it is large, y \a much larger
;

lor instance, j:— 10, y — 100. The curve is a jiurabola (tig. 2).

(3.) y — j:\ Here x being positive y is positive, but* being nega-

tive y is also negative : the

curve passes tlirough the origin,

and also thropgh the points

(1, 1) and ( - 1, - 1). Moreover.

when X is sraall, — 0*1 fur

example, then not only is

y, = 0001, very much smaller

than ar, but it is alao very much
emaller than y was for the last-

mentioned curve y — x^, that is,

in the neighbourhood of the

origin the present curve aiv-

proachea more closely the axis of

X. The axis of ar is a tangent at

the orit^iii, but it is a tangent of

a jteculiar kind (a stationary or

inflexional tangent), cutting the

eurve at the origin, which is an inflexion,

cubical parabola {fig. 3).

(4.) y^-x-l.x-3.ar-4. Here y-0 forar-1, -3, -4, When-

ever x-\je-Z.x-i is jwsitive, ij has two equal and opposite

Tallies ; but when x-l.x-Z.x-4, is negative, then y is iinagiu-

ary. In particular, forx less than 1, or between 3 and 4, y isimagin-

ary, but for x between 1 and 3, or greater than 4, y baa two values.

It is clear that for x y
somewhere between 1 aud
3, y will attain a maxi-
mum, the values of x
and y may be found ap-

proximately by trial.

The curve will consist of

nn oval and infinite

branch, and it is easy to

see that, as shown in

hg. 4, the curve where it

cuts the axis of x cut.3

II at fight angles. It p. ^

may be further remarked
that, as X increases from 4, tho value of y will increoso more ntid

more rapidly ; for instance, 3:-5, y'-8, ar-lO, i/'->378, &c., and

it i& eisy to see that this implies that the curve has on the infinite

branch two intlexionsas shown.

(5.) y^-'X-c.x-b.x-a, where a>6>d (that is, a nearer to

+ 00 . c to - 00 ). The curve has ths same general form as in the

last figure, the oval extending between the limits x — c, x — h, the

infinite branch commencing at the point x^a.
(6.) y^^{x-cf{x-a\ Suppose that in the lost-mentioned

curve, y^ — x- c.x-h.x- a^ b

gradually diminishes, and be- U

conies Ultimately — c. The in-

fi ui te branch (Ree fig. 5) changes
its form, but not in a very

marked manner, and it retains

tbe two inflexions. The oval

lies always between the values

r— c, x — h, and therefore its

length coniiiiuallydiinini'^hes;

It is easy to see that its bifadth
will also continually diminish;
ultimately it shrinks up into

ft nieie point The curve has
thus a conjugate or isolated
jtoint, or acnode. For a direct

Terification observe that x — c, y — 0, so that (c, 0) is a point of

the curve, but if x is either less than c, or between c and a, y* is

uegative, and y id inidglnarj',

10—16*

CB

Fig. 5.

(7.) y*= (j;-c) (j; -«)'. If in the same curve b gradually Jn^

creases and becomes ultimately —a, the oval and the infinite branch
change each of them its form, the oval extending alwiys between
the values a! = c, a;— 6, ond thus
continually approaching the in- 2/

finite branch, which begins at

x — a. The consideration of a

few numerical examples, vilh

careful dratciuff, would show
that the oval and the infinite

braach as they apj)roacli shariwn

out each towards the other

(the two inflexions on tho in-

finite branch coming always

nearer to the point {a, 0) )»—so
that finally, when b becomes —,^ -

— a, the curve has the form •^"
"

shown in fig. 6, there being now a double poin* or node (crunode)

at A, and the inflexions on tlie infinite branch having disappeared.

hi tho last four examples the curve is one of the cubical cnrves

called the divergent parabolas : 4 ia a mere numerical example

of 6, and 6, 7, 8 are iu

Newton's language the

parabola ciun ovali^

punctata^ and nodata

respectively. ^Vhen
fl, 0, c are all equal, or

the form is y' — (x-c)\
we have a cuspidal form,

Kewton's parabola ens-

pidata, otherwise tiie

semicubical parabola,

(8.) As an example of

a curve given by an im-
plicit etiuation, suppose

the equation is

x^ + y^-Zxy-O;

this is a nodal cubic

curve, the node at the

origin, and the axes

y

Fig. 7.

touching tho two branches respectively (fig. 7). An easy mode of

tracing it is to express a*, y each of tliem in terms of a variable fl.

X — -—-, , y - 1
——

; but it is instructive to trace the curve
1 + e' ! + «' '

directly from its equation.

5. It may be remarked that the purely algebraical pro-

cess, -wliicli is in fact that employed in finding a differen-

tial coefficient j", if applied directly to the equation of

the curve, determines tho point consecutive to any given

point of the curve, that is, the direction of the curve at

such given point, or, what is the same tlung, the direction

of the tangent at that point In fact, if a, y3 are the

coordinates of any point on a curve /(x, y) = 0, then

writing in the equation of the curve x-=a + h, i/ = p + k,

and in the resulting equation /{a + h, fi + k) = (de-

veloped iu powers of h and A), omitting the term /(a, /3),

which vanishes, and the terms containing, the second and

higher powers of h, /.', we have a linear equation AA -H BA = 0,

which determines the ratio of the increments A, k. Of

course, in the analytical development of the theory, we

translate this into the notation of the diflerential calculus

;

but the question presents itself, and is thus seen to be

solvable, as soon as it is attempted to trace a curve from its

equation.

Geometry is Descripfive, or Metrical.

6. A geometrical proposition is either descriptive or

metrical : in the former case it is altogether independent

of the idea of magnitude (length, inclination, &c) ; in the

latter case it has reference to this idea. It is to be

noticed that^ although the method of coordinates seems to

be by its inception essentially metrical, and we can

hardly, except by metrical considerations, connect an

equation with the curve which it represents (for in-

stance, even assuming it to be kno\vn that an equation

Aj: + iy + C = represents a line, yet if it be asked what

line, the only form of answer is, that it is the line cutting

X. — 52



Fig. 8.

the axes at distances from the origin -C-^A, -C-rB
respectively^, yet in dealing hy.this method with descriptive

propositions, we are, in fact, eminently free from all

metrical considerations.

7. It is worth while to illustrate this by the instance of the

well-known theorem

of the radical centre

of three circles. The
theorem is that, given

any three circles A, B,

C (fig. 8), the common
chords aa', jS/?, y/
of the three pairs of

circles meet in a point.

The geometrical

proof is metrical

throughout :

—

Take the point of

intersection of aa , P0't

and joining this with y,
euppoao tliat y'O does not

pass through y, but that it meets the circles A, B in two distinct

points y, , 73 respectively. We have then the known metrical pro-

perty of intereecting chords of a circle ; viz., in circle C where

aa, 60 are chords meeting at a point O,

Oa.Oa'-O^.OjS',

where, as well as in what immediate follows Oo, &c., denote, of

course, lengths or distances.

Similarly in circle A,
O/3.0fl'-O7i.Oy,

end in circle 6,
0a.0o'-07j.0-/.

Consequently Ov, .OV-Oyj . O7', that is, Oyj-Oy,, or the points

7i and y, comciao ; that is, they each coincide with y.

"We contrast this with the analytical method :

—

Here it only requires to be known that an equation Az-hBy + C-0
represents a line, and an e<juation a^ + y' + Ai + B^ + C — represents

a circle. A, B, C have, in the two cases respectively, metrical signi-

fications ; but these we are not concerned with. Using S to denote

the function a:' + y' + Ax + By + C, the equation of a circle is S — 0,

where S stands for its value ; more briefly, we say the equation is

S, =a:* + J/^ + Aa:+ By + C, —0. I*t the equation 01 any other circle

be S',-a^ + y' + A's + B'y +C- 0; the equation S-S'-O la a

linear equation (S-S' is in fact-(A-A') z + (B-B') y + C-C),
and it thus represents a line ; this equation is satisfied by the co-

ordinates of each of the points -of intersection of the two circles

(for at each of these points 8 — and S'— 0, therefore also S- S' — 0);

hence the equation S-S' — is that of the line joining the two
points of intersection of the two circles, or say it is the equation of

the common chord of the two circles. Considering then a third

circle S", — x' + y' + A"i: + B "y + C" = 0, the equations of the com-

mon chords are S - S' - 0, 8 - S" - 0, 8' - S" - (each of these a

linear equation) ; at the intersection of the first and second of

these lines S — S' and S — S", therefore also S' = S", or the equation

of the third lino is satisfied by the coordinates of the point in

question ; that is, the three chords intersect in a point 0, the co-

ordinates of which are determined by the equations S — S' — S",

It further appears that if the two circles S = 0, S = 0'

do not intersect in any real points, they must be regarded

as intersecting in two imaginary points, such that the line

joining them is the real line represented by the equation

S-S' = 0; or that two circles, whether their intersections

be real or imaginary, have always a real common chord

(or radical axis), and that for any three circles the com-

mon chords intersect in a point (of course real) which is

the radical centre. And by this very theorem, given two
circles with imaginary intersections, we can, by drawing

circles which meet each of them in real points, construct

tbe radical axis of the first-mentioned two circles.

8 The principle employed in showing that the equation

ofthe common chord of two circles is S - S' -= is one of

very extensive application, and some icore illustrations of

it may be given.

Suppose S — 0, S' — are lines (that is let S, .S' now denote

linear functions Az + By + C, A'j: + B'y + C), then S-tS'-O (i an

arbitrary constant) is the equation of any line phasing through the

point of intersection of the two given lines. Such a "^d uiai bo

made to pass through any given point, say the point {j*j, y^) ; If.,"

if So, S'o are what S, S' respectively become on writing for (z, y) the
values {Xq, t/q), then the value of i is i — So-r-S'^. The equation in
fact is SS'q-SoS' — ; and starling from this equation we at once
verify it a posteriori ; the equation is a linear equation satisfiexl by
the valueuof ia;, y) which moke S — 0, S' — 0; and satisfied also by
the vaiuea (3*q, y^) ; and it is thus the equation of the line in

question.

If, as before, S — O, S' — represent circles, then (Jt being arbi-

trary) S-A- S' — is the equation of any circle paising through the

two points of intersection of the two circles ; and to make this pass

through a given point (a*(„ y^) we have again t — So-^'^. In tie

particular case A'—l, the circle becomes the common chord (more
accurately, it becomes the common chord together with the line

infinity, but this is a question which is not here gone into).

If S denote the general quadric function,

S - (ur" + 2Ajry + 6y' + 2/y-f2i/a: + c, = (a, S, c, /, g, h)(x, y, !)>,

then the equation S — O represents a conic ; assuming this, then, if

.S' — O represents another conic, the equation 8 - itS —0 represents

ajiy conic through the four points of intersection of the two conies.

Returning to the equation Ax+ By-fC — of a line, if this pass

through two given points (x^, yj), (Xj, y^), then we must have

A^i + Byj + C — 0, Aa'j+ Byj-t-C — 0, equations which determine the

ratios A : B : C, and it thus appears that the equation of the Uu»
through the two given points is

»<yi - J/i)
- jX^i - a-j) + ^,yj - aijyi - ;

or what is the same thing

—

V, 1 -0;
1

1

9. The object still being to illustrate the mode of

working with coordinates, we consider the theorem of

the polar of a point in regard to a circle. Given a circle and
a point (fig. 9), we draw

through any two lines

meeting the circle in the

points A, A' and B, B' re-

spectively, and then taking

Q as the intersection of

the lines AB' and A'B,

the theorem is that the

locus of the point Q is a

right line depending only

upon and the circle, but independent of the particular

lines OAA' and OBB'.

Taking as the origin, and for the aics any two lijics throtigh

at right angles to each other, the equation of the circle will be

a:» + y' + 2Aj: + 2By + C = 0;

and if the equation of the line OAA' is taken to bo y-mx, then

the points A, A' are found as the intersections of the straight line

with the circle ; or to deteraiine x we have

x\l + m') + 2r(A + Bm) + C-
If (a-,, y,) are the coordinates of A, and {x^ y^) of A', then the

roo's of tlus equation are Xj, Xj, whence easily

A + Bm

y,,

Fig. 9.

Z. X,

_ _ 2:

And similarly, if the equation of the line OBB' is taken to be

y-7ii'r, and the coordinates of B, B' to be (x„ y,) and {x^, y^)

respec.ively, then 11 „A + Bm'—
"H "" ~ ^ 73

X, X4 C
'We have then

a^J/i - y.) - !/(^ - «i) + ^'A -
'j^i - ° •

a^y. - J/s)
- y(!Cs- Xsl + Xjyj -X3y,-0 ,

as the equations of the lines AB' and A'B respectively ; for the first

of these equations, being satisfied if we write therein (i,, y,) or

3 the equation of the line AB', and similarly the
{Xi, yJ for (X, y),

second equation is that of the line A'B. Reducing by means of

the rclatfons y, -jTiXj-O, y,-nix,-0, y,-»i'xj-0, y^-JB'".--

the two equations become

x< mx, - m'x,) -yix^-z^) + ^m'- m^Ci", -"».

x{mx, - m'xj) - y(x, - Z3) + («' - m)x^ — 0,

and if we diWde the first of the'se equations by m^\n^, and the second

by m,mj, and then add, we obtain

_i_ 111,' _ O™ _ K+ 2m-2m-t,
OTj K}^t is Uie same tiling.
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(4;+Tj(y-'"'-)-(i+i>i'-'-^)+2'»'-2»'-o

which by what precedea is the equation of ft line through the point

Q. Substituting herein for — + —, — +— their foregoing vahies,
Xi X^ Xj z^

the equation becomes

-(A + Bm)(y-m'x) + (A+Bm')(3/-»iuc) + m'-m-0 ;

that 19,

(m-m')(Aa + By + C)-Oj'

or finally u is Ai + By +C— 0, showing that the point Q lies in a

line the position of which is independent of the particular lines

OAA', OBB' used in the consti'nction. It is proper to notice that
there is no correspondence to each other of the points A, A' and
B, B': the grouping might as well have been A, A' and B',B ; and
it thence appears that the line Aa: + By+C — just obtained is in

fact the line joining the point Q with the point R which is the
intersection of AB and A'B'.

10. The equation kx+By + C^O of a line contains in

appearance 3, but really only 2 constants (for one of the

constants can be divided out), and a line depends accord-

ingly upon 2 parameters, or can be made to satisfy 2 condi-

tions. Similarly, the equation (a, b, c, /, g, Ajjx, y, 1)' =
of a conic contains really 5 constants, and the equation

(*)(x, y, 1)' = of a cubic contains really 9 constants. It

thus appears that a cubic can be made to pass through 9

given points, and that the cubic so passing through 9

given points is completely determined. There is, how-
ever, a remarkable exceptioa Considering two given

cubic curves S = 0, S' = 0, these intersect in 9 points, and
through these 9 points we have the whole series of cubics

S - A;S' = 0, where A; is an arbitrary constant : Tc may be

determined so that the cubic shall pass through a given

tenth point (A: = So -r S'j, if the coordinates are {x^, y„),

and Sj, S'j denote the corresponding values of S, S').

UTie resulting curve SS',, - S'S^ = may be regarded as

the cubic determined by the conditions of passing through

8 of the 9 points and through the given point (r^, y^;
and from the equation it thence appears that the curve

passes through the remaining one of the 9 points. In

other words, we thus have the theorem, any cubic curve

which passes through 8 of the 9 intersections of two given

cubic curves passes through the 9th intersection.

The applications of this theorem are very numerous,;

for instance, we derive from it Pascal's theorem of the

inscribed hexagon. Consider a hexagon inscribed in a

conic The three alternate sides constitute a cubic, and
the other three alternate sides another cubic. The cubics

intersect in 9 points, being the 6 vertices of the hexagon,

and the 3 Pascalian points, or intersections of the pairs of

opposite sides of the hexagon. Drawing a line through
two of the Pascalian points, the conic and this line con-

stitute a cubic passing through 8 of the 9 points of inter-

section, and it therefore passes tlirough the remaining

point of intersection—that is, the third Pascalian point

;

and since obviously this does not lie on the conic, it must
lie on the line—that is, we have the theorem that the

three Pascalian points (or points of intersection of the

pairs of opposite sides) lie on a line.

Metrical Tlieory.

11. The foundation of the metrical theory consists in the

simple theorem that if a finite line PQ (fig. 10) be projected

upon any other line 00' by lines perpendicular to 00',

then the length of the projection P'Q' is equal to the

length of PQ into the cosine of its inclination to PQ';
or, what is the same thing, that the perpendicular dis-

tance PQ' of any two parallel lines is equal to the inclined

distance PQ into the cosine of the inclination. It at once
follows that the algebraical sum of the projections of the

sides of a closed polygon upon any line ir = 0; or, re-

versing the signs of certain sides, and conbiderin;; the

polygon as consisting of two btoken lines, each extend-
ing from the same initial to

the same terminal point, the

sum of the projections of

the lines of the first set upon
any line is equal to the sum
of the projections of the lines

of the second set. Observe

that if any line be perpen-

dicular to the line on which
the projection is made, then
its projection is = 0.

Thus, if we have a right-

angled triangle PQR (fig. 11), *^'e- l"-

where QK, RP, QP are -{, ij, p respectively, and whereof tie base*

p

Fig. 11.

angle is -a, then projecting successively on the three rides, we
hare

{ — a coso, q — 1> Bino, p—Jcosa-l-ii sina;
and we thence outain

p'-{= + i)'; co»'a + sin'a-l.

And again, by projecting on a line Qj, , inclined at the angle J
to QR, we have

p cos (a - a') — { COB a + ij 8U1 a'

;

and by substituting for {, ij their foregoing values,

cos (a - a') — cos a cos a' + sin a sin o'.

It is to be remarked that, assuming only the theory of

similar triangles, we have herein a proof of Euclid, Book
I., Prop 47; in fact, the same as is given Book VI.,

Prop. 31 ; and also a proof oi the trigonometrical formula
for cos (o - a'). The formula for cos(a-l-a') and 8in(a±o')
could be obtained in the same manner.

Draw FT at right angles to Qj:,, and suppose QT, TP-{,, j;, re-

spectively, so that we have now the quadrilateral QRPTQ, or, what
is the same thing, the two broken lines QRP and QTP, each extend'
ing from Q to P. Projecting on the four sides succeBavely, we
have

{ — €i cos a - i7j sin a

,

ij — {i sin a' + Tji cos a,

^1 — f cos o' -^ ij sin a',

iji =- -^ £ sin a' + ij cos o',

wnere the third eqnation is that previously written

p*cb3(a- a') — { cos a+ 7; sin a.

Equations of Rigid Line and Circle.—Transformation

of Coordinates.^

12. The required formula; are really contained in the

foregoing results. For, in fig. 11, supposing that the

axis of a: is parallel to QR, and taking a, b for the co-

ordinates of Q, and (.r, y) for those of P, thfn we have

(, ij^x-a, y-b respectively ; and therefore

a:— a-^p cosd, y-6—psina,
p» -{x-af + iy-b)'.

Writing the first two of these in the form

x-a
_

y-i , >

cos a ain o

we may regard Q as a fixed point, but P as « point moving la the
direction Q to P, so that a remains constant, and then, omitting

the equation C
= p), we have a relation between the coordinateti

T, y 01 the point P thus moving in a right line,—that is, we liava

the equation of the line throvgh t^'' S'ven point (/i, i) at a piVMi
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rndinution a to the axU of x. Anil, moreover, if, using tliis equa-

tion (*-/>), wc write x = a + p cos a, y™6 + /> sin a, tlicn we Imvc

expressions for the coordiaetes a:, y of a jwiiit of this line, in terms

of the variable parameter p.

Again, take tne point T to be fixed, but consider the point P as

moving in the line TP at right angles to QT. if instead of f^ we
take ;; for the distance QT, then tlio equation {, — £ coso' + tj sin a*

will be
{X - a) cos a +{]/- h) sin a'—p

;

&»X is, Ihls nill be the equal in of a line such that its pcrpcndi-

culatr distance from tlie point .a, b) is*-;', and that the inclination

of this distance to the axis of a: ia » a.

From either form it appears tlmt the equation of a line

is, in fact, a linear equation of the form kx + By + U = 0.

It 13 important to notice that, starting from thia equation,

we can determine conversely the a but not the {ii, h) of

the fofm of equation wliich contains those quantities

;

and in like manner the a' but not the (a, h) or jt of the

other form of equation. The reason is obvious. In each

case (a, h) denote tlie coordinates of a point, fi.xed in-

deed, but which is in the first form any point of the line,

and in the second form any point whatever. Tims, in the

second form the point from which the perpendicuhir is

let fall may bo tlie origin. Hire (a, h) = (0, 0), and the

equation is x coaa' + y 8ina'-^) = 0. Comparing this

with Ax + B^r + C = 0, we have the values of cos a'.

Bin a, and j).

13. The equation

p'={x-af + {,j-hf

is an expression for the squared distance of the two points

(a, ft) and {x, y). Taking' as before the point Q, coordi-

nates (a, 6), as a fixed point, and writing ff in the place of

p, the equation

(x - a)- -I- (//
- lif = c-

expresses that the i)oint (x, ij) is always at a given distance

c from the given point (a, h); viz., this is the equation
of a circle, having [a, h) for the coordinates of its centre,

and c for its radius.

The equation is of the form

ar=-l-/-h2Ax-h2B//-fC = 0,

and here, the number of constants being the same, we
can identify the two equations; we find «= - A, i= - B,

c' = A* -h B^ - C, or the last equation is that of a circle

living - A,-li for "the coordinates of its centre, and

Jk- -1- B' - C for its radius.

H. Drawing (fig. 11) Q?/j at right angles at Qx, , and
taking Qx,, Qy, as a new set of rectangular axes, if instead

°f fi> Vi ^'"S write x^, y„ we have Xj, y^ as the new coordi-

nates of the point P ; and writing also a in place of a' (a

now denoting the inclination of the axes QX( and Ox), we
have the formula; for transformation between two sets of

rectangular axes. These are

and

X -a — Xj cos a - Vi sin a

,

y-b — z, sin o + y, cos a

,

X] — (i - n) cos a + (y - 4) sin a

,

2^1 — - (x - a) sin a + (y - 6) cos a
,

,

each set being obviously at once deducible from the other
one. In thes^e formulie (a, b) are the xi/-coordinate8 of
the new origin Q,, and a is the inchnation of Qx, to Ox.
It is to be noticed that Qx,, Qy, are so placed that, by
moving O to Q, and then turning the axes Ox,, Oy, round

Q (through an angle a measured in the sense Ox to Ot/),

the original axes Ox, Oy will come to coincide with

Q-^ii Q^i respectively. This could not have been done if

Qy, had been drawn (at right angles always to Qx,) in

the reverse direction, we should then hare had in the

fonniJas - y, instead of y,. Thjj new formula; which
would be thus obtained are of /an essentially distinct

form : the analytical test is that in/ the formulae as written

down wo can, by giving to a a proper value (in fact

a = 0), make the (x - a) and (y - b) cijual to x, and y,
respectively ; in the other system we could only make
them equal to x,, -y,, or -x,, y, respectively. But fur

the very reason that the second system can be so easily

derived from the first, it is proper to nt'end exclusively t)

the first By.-<tem,—that is, always to take the new axes fo

that the two sets admit of being brought into coincidence.

In the foregoing system of two pairs of equations, the

first pair give the original coordinates x, y in terms of the

new coordinates x,, y, ; the second pair the new co-

ordinates X,, y, in terms of the original coordinates x, y.

The formula; involve (o, //), the original coordinates of

the new origin ; it would be easy instead of these to intro-

duce ((Tp //,), the new coordinates of the origin. Writing
(i, b) = (0, 0), we have, of course, the formulie for trans-

fonnation between two sets of rectangular axes hir'niri Hit

Krime orlijhi, and it is as well to write the formulie in this

more simple form : the subsequent transformation to a

new origin, but with axes parallel to the original axes, can

then be eff'ected without any difficulty.

15. All questions in regard to the line may be solved

by means of one or other of the foregoing forms

—

Ax-f By-fC-0,
y-Ax-t-B,
X- a y ~b
OS a sin a

{x -a) COS a +{y-h) sin a ~p = ;

or it may be by a comparison of these difforont Torms

:

thus, using the first form, it has been already shown that

the equation of the line through two given points (x,, y,),

(^2, yj) is

or, as this may be written,

y-y,=l'-l'(x-x,).
X, -x,

A particular case is the equation

1.

representing the line through the points (a, 0) and (0, b), oT,

what is the same thing, the lino meeting the axes of x and y
at the distances from the origin a and b resjioctively. It

maybe noticed that, in the fum Av + 'By + C-O, - ^j

denotes the tangent of the inclination to the axis of x, or

we may say that B -^ ^A''^ + i>- and - A ^ ^A' + iS^ dcn'ole

respectively the cosine and the sine of tlie inclination to

the axis of x. A better form is this : A h- ^A^ + B- and

B-^ ,yA*-fB^ denote respectively the cosine and the sine

of inclination to the axis of x of the perpendicular ui>on

the line. So of course, in regard to the form y = Ax-f-B,

A is here the tangent of the inclination to the axis of x;

1 -=- ;yA^-t-land A-j- ^/A^-l-1 are the cosine and sine ol

this inclination, &c. It thus appears that the condition

in order that the lines Ax -I- By -^ C = and A'x + By - C =
may meet at right angles is AA'-l-BB' = 0; so when the

equations are y = Ax-|-B, y = A'x-i-B', the condition is

AA' -1-1=0, or say ihe vnhic of A' is = - 1 ^ A.

The perpendicular distance of the point (a, b) fruin the

line Ax-l-By-t-C = Ois(AaJ^BM-C)H-VANTi^ In all

the formula involving ^A" -I-
B* or ;^A'-'-(-l, the radical

should be written with the sign ± , which is essentially

indeterminate : the Like indeterminateness of sign presents

itself in the expression for the distance of two points

p= ± ^{x — af + (y - b)''
; if, as before, th9 points are

Q, P, and the indefinite line through these is j'QPj, then

it is the same thing whethy we measure oft' from Q along

this line, considered as drawn from z' towards z, a positivo
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diatance Ic, or along tlie line considered as drawn reversely

from 2 towards z", the equal negative distance - If, and the

expression for the distance p is tlius properly of the form

± k. It is interesting to compare expressions -which do

not involv a radical : tlius, in seeking for the cxiirossion

for the iicrpendicnlar distance of the point (it, h) from a

givbn line, let the equation of tlie given line bo taken

ill the form, x cos a + y sin a -^ = {}' being the perpen-

dicular distance from the origin, a its inclination to the

axis of x) : the equation of the line may also be written

{j;-a)co3 a + (ij-b) 8ina-2Jj = 0, and we have tlience

^1=^ — f( cos a — 6 sin a, tlie required expression for the

distance ;>, : it is hero assumed that p^ is drawn from

((I, h) in tlio same sense as p is drawn from the origin,

and tlie indeterminatoness of sign is thus removed.

16. As an instance of tlie mode of using the formulae,

take the problem of finding the locus of a point sucTi tliat

its distance from a given point is in a given ratio to its

distance from a given line.

We take («, b) as the coordinates of the given point,

and it is convenient to take (s, >/) as the coordinates of

the variable point, the locus of which is required : it thus

becomes necessary to use other letters, sty (X, Y), for

current coordinates in the equation of tlie given line.

Suppose this is a lino sucli that its perpendicular distance

from the origin is = ;), and that the inclination of /' to the

axis of a; is - a ; the equation is X cos a + Y sin a - ;> = 0.

[ii the result obtained in § 15, writing (j;, //) in place of

('(, li), it appears that the perjiendicular distance of this

line from tlio point (.r, i/) is

— ;) - X cos 0-1/ sin o ;

hence the equation of the locus is

\'(j;-(i)' + (y-ii)'-(; (/)- a; cos ci-y s!n o),

or say
(.X- n)' + (j/

- il)' - c' (J> coa a + y siu o

-

}>)'

-

0,

ail equation of the second order.

T)ie Coiia-x {Pamhuhi, ElUpic, Ilypcihohi).

17. The conies or, as tlioy were called, conic sections

Were originally defined as tlie sections of a right circular

cniio ; but ApoUnnius substituted a definition, which is in

fict that of the last ex.aiiiplH : the curve is the locus of a

point such that its distance fiuiu a given point (railed llio

focus) is in a given ratio

to its distance from a given

line (called the directrix)

taking tlio ratio as ' : 1,

then e is called the ooccn-

tricity.

Take FD for tin- iHTprndicular
fiom Iho focus F iliioli tlio Ji-

rii-trix, mill tliepivfii nitio being
tli.it of « : 1 (« >, - or < 1,

I'lit iiositivf), iinil K't tlieiliatiuico

] I) 111- »Ii\ iiiuil ftt O ill tlie given
ratio. Bay wo liavo ()!) — ?/?,

lll''=n/j, \v!ieri> »/ is positive
;

y

Fig. 12.

tlu'il tlie origin inny be taken at O, tlic nxis Ox being in tlio ilirer-

tion 01''. (llmt is floni O to ¥), nnd tbo axis Oy at li(;lil nntrle'< to it.

The ilistanco of the iioint{j-, y) from F is = Vij- -emi-fy, ils

dislaiiee (lum tlie ilirjcliix is -x + w; tlie eijuatioii tlieielore ia

(x-c«i)' + y'_e=(z + w)'

J

or, wliat is the .'lanic thing, it is

(1 -t')x'-2M(:(,l+c)x + y"- = 0.

ir e--l, or, since « is taken to lie |o.sitirc, if e=l, this is

nhicli 13 the parabola.
If e' not — 1, tli'.'n tne equation may bo wiilten

\ i-cj \ -c

Sumiosing e positive auJ < 1, then, writing m-'i-—'% the

equation becomes

that is,

-(;»)(j;-n)' + y'-o'(l-c').

1,

+— '
- 1

:

a' n'(l-<!>) '

or, changing the origin anJ writing J'-e'(l -e'), this is

«« 6«

wliicli is the ellipse.

And siniilarly if < be po.sitive ami > 1, then writingm-
—

" ,

the equation becomes

(l-c»1(x + a)' + y'-a'(l-e'),

that is,

(£_+o)' _y' _j

or changing the origin and writing b' — a-ir - 1), this is

^ '/,

\vliich K the hyperbola.

1 8. The general equation (ix- + 2hx)j + hij- + -Jij + 2;/j- + c

= 0, or as it is written ('(, h, c, /, »;, /i)(x, y, \)- = 0, nmy
be such that the quadric function breaks uji into factors,

= {ax + Py -{ y){ax + /}y + y) • and in this case the equation

represents a jiair of lines, or (it may be) two coincident liiu's.

AVhen it does not so break up, the function can bo ]iut

in the form X {
(j; -<(')- + (y - l')'^ - e'(xco3a + i/ sina-y')-'},

or, equating the two expressions, there will be six cqua

tioiis for tlio dcterjuination of A, n', 0', e, p, a ; and by

what iirccocle.'i, it »i'. A', c, ;>, a are real, the curve is either

a jarabiiln, ellipse, or Jiyperbola. The original coefficimts

{a, h, c,f, y, II) may bo such as not to give any systuiii of

real values for a' b', r, p, a ; but when this is so the equa-

tion (a, b, c, f, g,h){j:, y, 1)^ = docs not represent a real

curve' ; the iniiigiiiary curve wliich it represents is, how-

ever, regarded as a conic Disregarding the siiecial cases

of tlie pair of lines and the twice repeated lino, it thus

appears that the only real curves represented by llio

general equation (o, b, e,f, j, h){x, ;/, l)-5=0 are the pam-

boln, the ellipse, and the hyperbola. Tlie circle is con-

sidered as a particular ca.so of the ellipse.

The same result is obtained by transforming the equation

('/, h, e,f, (I, h){x, y, I)- = to new n.xes. If in the first place

the orig'n be unaltered, then the directions of the new (rect-

angular) axes Oxy Oy^ can be found so that /i, (tlie eo-

efficient of the term J,.'/,) eliall be —0; when this is

done, tlieii cither one of the coefficients of x,-, i/,' i.^ = 0,

and the curve is then a parabola, or neither of tliefo

cooflicients is — 0, and the curve is then an elliiise or

hyperbola, according as the two coefllicicnts are of the

same sign or of opposite signs.

19. The curves can be at once traced from their equa-

tions :

—

I/-
= 4w.r, for the parabola (fig. 13),

'1 + '^^ 1, for the ellipse (fig. 14),
«^ u'

^- - p- =1, for the hyperbola (fig. 15);
<!• br

nnd it will be noticed how the form of the last equation

of the
.y

a

puts in evidence the two asymptotis ,

liyperbola, lieferred to the asymptotes (as a set of

It is proper to remark tli.-it, wlien (n, 6, c, /, g, h) (t, y, 1)^-0

<in,-s repi-eseiit a real curve, there are in f.nct fonf systems of values ot

«'. t>\ **. p, a, two real, the other two imaginary ; we have -thus two

real equations and two ini.aginary equatioijR, e.ach of them of the form

(x- a')--(- [y -b')'-~tr (cos o-f^ cos jB -p)', representing each of ».icw

one and the same real curve. This is. coiisisient with the assertion

of the text that the real curve is in e\ery case represented by a peal

^luation of this furin.
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oblique axes) tlie equation of the hypcruoin takes the

form xij-c; and in particiJar, if in this equation the

Fig. 15.

axes are at right angles, then the equation represents
the rectangular hyperbola referred to its asymptotes as
axes.

TatiQent, Normal, Circle and Radius of Curvature, 4-c

20. There is great convenience in using the language and
notation of the infinitesimal analysis ; thus v/o consider
on a curve a point with coordinates (x, y), and a consecu-
tive point the coordinates of which are (x + dx, y + dij),

or again a second consecutive point with coordinates

(j; + dx + ^iPx, y + dy + J-Z-y), &c.; and in the final results
the ratios of the infinitesimals must be replaced by differ-

ential coefficients in the proper manner ; thus, if x, y are
considered as given functions of a parameter B, then dx. dij

have in fact the values
'f^<:^^

, Ta'^d , and (only the ratio

being really material) they may in the result bo replaced

hy
j^, j^. This includes the case where the equation

of the curve is given in the form y = ^(.r) ; 6 is here = x,
and the increments dz, dy are in the result to be replaced

hy 1, ^ . So also with the infinitesimals of the higher

orders d'^x, &c.

21. The tangent at the point (x, y) is the lino through
this point and the consecutive point (x + dx,y + dy) ; hence,
taking f, 1] as current coordinates, the equation i.s

izJL _ " - y
dx dy'

an equation which is satisfied on writing therein 1,7/= (x, y)
or =(x + dx, y + dy). The equation may be written

T^ being now the differential coefficient of »/ in regard to

«; tnd this form is applicable whether y is given directly

03 a function of x, or in whatever way y is in effect given
as a function of a; : if as before x,i/ are given each of them as

a function of 6, then the value of t^ is = ^ -=- -^, which
dx di di'

h the result obtained from the original form on writing
dx dif , . ,

tUcrcm T-. , y. , for dx, dy respectively.

So again, when the curve is given by an equation m =

between the coordinates (x, y), then ~ is obtained from

the equation v^ + t" j^ = 0- ^^^ '>cre it is more elegant,

using the original form, to eliminate dx, dy by the formida
''" , (ill , , . ,

^"•5 4-^ dy ; wo thus obtain the equation of the tangent

in the form
du 1^ ,

, rf"

,

n^(t-^)+_(,-y,-0.

For example, in the case of the ellipse
'''

+ -^ = 1, the

equation is ^{1 -ar) + ^ (v -y) -=0 ; or reducing by

means of the equation of the curve the equation of the
tangent is

The normal is a line through the point at right angles

to the tangent ; the equation thoreforo is

where dx, dy are to bo replaced by their proportional
values as before.

22. The circle of curvature is the circle through the
point and two consecutive points of the curve. Taking tho
equation to be

the values o( a, /3 are given by

djxl'y-dycPi
'•'-'*"

- dr{ dj:'' + di/')

dM'ij-diid-'x '

and wo then have

In the case where y is given directly as a function of x,

then, writing for shortness p = r ,
9-''j^> this is

^ (1+1,2)3
7" = —2— , or, as tho equation is usually written,

(1 +p-)i

y = _ , the radius of curvature, considered to be

positive or negative according as the curve is concave or

convex to the axis of r.

It may be added that tho centre of curvature is the

intersection of the normal by the consecutive normal.

The locus of tlie centre of curvature is the cvolute. If

from the expressions of a, fi regarded as functions of z wo
eliminato x, we have thus an equation between (a, yS),

which is the equation of tho evoluto.

Polar Coordinates.

23. Tho position of a point may bo determined by

means of its distance from a fixed point and the inclina-

tion of this distance to a fixed lino through the fixed point

Say we have r the distance from the origin, and 6 tho

inclination of r to the axis of x ; r and 6 arc then the

polar coordinates of the point, r tho radius vector, and 6

the inclination. These aro immediately connected with

tlie Cartesian coordinates x, y by the formulae x = r cos 9,

y = r sin 6; arid tho transition from cither set of coordi-

nates to the other can thus he made without difficulty.

But the use of polar coordinates is very convenient, ae

well in reference to certain classes of questions relating

to curves of any kind—for instance, in tho dyn.iniics oi

central forces—as in relation to curves having in regard

to the origin the symmetry of the regular polygon (curve!

such as that represented by the equation r=cos in6), am)

also in regard to the class of rurvos called spirals, whert
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the radius vector r is given as an algebraical or exponential

function of the inclination 9.

Trilinear Ooordinate«.

2-4. Consider a fixed triangle ABC, and (regarding tlie

sides as indefinite lines) suppose for a moment that p, q, r

denote the distances of a point P from the sides BC, CA,

AB respectively,—these distances being measured either

perjjendicularly to the several sides, or each of them in a

given direction. To fix the ideas each distance may bo

considered as positive for a point inside the triangle,

and the sign is thus fixed for any point whatever. There

is then an identical relation bet-ween p, q, r : if a, h, c are

the lengths of the sides, and the distances are measured

perpendicularly thereto, the relation \a ap + bq + cr = tvfice

the area of triangle. But taking x, y,z proportional to p, q, r,

or if we please proportional to given multiples of p, q, r,

then only the ratios of x, y, z are determined ; their abso-

lute values remain arbitrary. But the ratios of p, q, r,

and consequently also the ratios of x, y, z determine, and

that uniquely, the point ; and it being understood that

only the ratios are attended to, we say that (x, y, z) are

the coordinates of the point. The equation of a line has

thus the form cu: + hy + cz = 0, and goneraDy that of a curve

of the nth order is a homogeneous equation of this order

between the coordinates, (
*

i^, y, z)" = 0. The advantage

over Cartesian coordinates is in the greater symmetry of

the analytical forma, and in the more convenient treat-

ment of the line infinity and of points at infinity. The

method includes that of Cartesian coordinates, the homo-

geneous equation in x, y, z is ia fact an equation m — , -

,

which two quantities may be regarded as denoting Car-

tesian coordinates ; or, what is the same thing, we may in

the equation write s = 1. It may be added that if the tri-

linear coordinates (x, y, z) are regarded as the Cartesian

coordinates of a point of space, then the equation is that

of a cone having the origin for its vertex ; and conversely

that such equation of a cone may be regarded as the

equation in trilinear coordinates of a plane curve.

Oenei-al Point-OoordhiaieB.—Line-Ooardinales.

25. All the coordinates considered thus far are point-

coordinates. More generally, any two quantities (or the

ratios of three quantities) serving to determine the position

of a point in the plane may be regarded as the coordinates

of the point ; or, if instead of a single point they determine

a system of two or more points, then as the coordinates of

the system of points. But, as noticed under CnHX-E, there

are also line-coordinates serving to determine the position

of a line ; the ordinary ease is when the line is determined

by means of the ratios of three quantities f, i;, ^ (corre-

lative to the trilinear coordinates x, y, z). A linear ^\\&-

tion o^ + ?») 4- cf = represents then the system of lines

Buch that the coordinates of each of them satisfy this

relation, in fact, all the lines which pass through a given

point ; and it is thus regarded as the line-equation of this

point; and generally a homogeneous equation (
* §^,i;,0" =

represents the curve which is the envelope of all the lines

the coordinates of which satisfy this equation, and it is

thus regarded as the line-equation of this curve.

n. Solid AsALrnoAL Geom£tby (§§26-40).

26. "We are here concerned with points m space,—the
position of a point being determined by its three coordi-

nates X, y, z. We consider three coordinate planes, at

right angles to each other, dividing the whole of space
into eight portions called octants, the coordinates of a
point being the perpendicular distances of the point from

the three planes respectively, each distance being considered

as positive or negative according as it lies on the ona
or the other side ^
of the plane. Thus
the coordinates in

the eight octants

have respectively

the signs

+ + -t

+ - +
- -^ +
- - +
+ + -

Fig. 16.

The positive parts of the axes are usually drawn as in

fig. 16, which represents a point P, the coordinates of

which have the positive values OM, MN, KP.

27. It may be remarked, as regards the delineation of

such solid figures, that if we have in space three lines at

right angles to each other, say Oa, Ob, Oc, of equal lengths,

then it is possible to project these by parallel lines upon

a plane in such wise that the projections Oa', Oi', Oc'

shall be at given inclinations to each other, and that

these lengths shall be to each other in given ratios : in

particular the two lines Oa', Oc' may be at right angles to

each other, and their lengths equal, the direction of Oi',

and its proportion to the two equal lengths Oa', Oc' being

arbitrary. It thus appears that we may as in the figure

draw 0.r:, Oz at right angles to each other, and Oy in an

arbitrary du-ection ; and moreover represent the coordi-

nates X, z on equal scales, and the remaining coordinate y
on an arbitrary scale (which may be that of the other two

coordinates x, z, but is in practice usually smaller). The

advantage, of course, is that a figure in one of the co-

ordinate planes xz is represented in its proper form with-

out distortion ; but it may be in some cases preferable to

employ the isometrical projection, wherein the three axes are

represented by lines inclined

to each other at angles of

120°, and the scales for the

coordinates are equal (fig. 17).

For thedelineation of a sur-

face of a tolerably simple form,

it is frequently suflicient to

draw (according to the fore-

going projection) the sections

by the coordinate planes; and

in particular when the surface ^
is symmetrical in regard to •''

the coordinate planes, it is

suflicient to draw the quarter-

sections belonging to a single octant of the surface ; thus

fig. 18 is a convenient representation of an octant of

the wave surface. Or a surface may be delineated by

means of a series of parallel sections, or (taking these to be

the sections by a series of horizontal planes) say by a

series of contour Hnea Of course, other sections may

be drawn or indicated, if necessary. For the deUneation

of a curve, a convenient method is to represent, as above,

a series of the points P thereof, each point P being

accompanied by the ordinates PN, which serves to refer

the point to the plane of xy ; this is in effect a representa-

tion of each point P of the curve, by means of two points

P, ^ such that the line TJ^ has a fixed direction. Both

as regards curves and surfaces, the employment of stereo-

graphio repreeentatioDs is very interesting

Fig. 17
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28. In plane geometry, lockoning the line as a curve

01 the first order, we have only the point and the curve.

In solid geometry, reckoning a line as a curve of the first

order, and the plane as a surface of the first order, we

Fig. 18.

have the point, the curve, and llie surface ; but the in-

crease of complexity is far greater Ih.it would heuce at

fiist sight appear. In plane geometry a curve is considered

in connexion with lines (its tangents) ; but in solid

geometry the curve is considered in connexion with lines

and planes (its tangents and osculating planes), and the

surface also in connexion with linos and planes (its tan-

gent lines and tangent planes) ; there are surfaces arising

out of the line—^cones, skew surfaces, developables, doubly
and triply infinite systems of lines, and whole classes of

theories which have nothing analogous to them in plane

geometry : it is thus a very small part indeed of the sub-

ject which can be even referred to in the present article.

In the case of a surface we have between the coordi-

nates (z, y, z) a single, or say a onefold relation, which
can be represented by a single relation /{x, y, 2) = ; or

wo may consider the coordinates expressed each of them
as a given function of two variable parameters j>, q ; the

form z =f{x, y) is a particular case of each of those modes of

representation; in other words, we have in the first mode

/ (x, y, z) = z -f{x, !/), and in the second mode x='p,y'=q
for the expression of two of the coordinates in terms of

the parameters.

In the case of a curve we have between the coordinates

(x, y, z) a twofold relation : two equations f(x, y, z) = 0,

^(x, y, c) = give such a relation ; i.e., the curve is here

considered as the intersection of two surfaces (but the

curve is not always the complete intersection of two sur-

faces, and there are hence difficulties); or, again, the co-

ordinates may be given each of them as a function of a

single variable parameter. The form y = <f>x, Z'^ijrx, where
two of the coordinates are given in terms of the thinl, is

n particular ca.se of each of these modes of representation.

29. The remarks under plane geometry as to descriptive

and metrical propositions, and as to the non-metrical char-

acter of the method of coordinates when used for the

proof of a descriptive proposition, apply also to solid geo-

metry; and they might be illustrated in like manner by the
instance of the theorem of the radical centre of four
spheres. The proof is obtained from the consideration that

S and S' being each of them A function of the form
jr' + y^ + z^ + ax + hy + cz+d, the difference S - S is a

mere linear function of the coordinates, and consequently
tliat S - S' = is the equation of the plane containing the

circle of intersection of the two spheres S = and S' = 0.

Mttricul Theory.

30. The foundation in solid geometry of the metrical

iheory is iu fact the before-mentioned theorem that if a

finite right line PQ bo projected ujxjn any other lino 00
by lines perpendicular to 00', then the length of the pro-

jection P Q is equal to the length of PQ into the cosine
of its inclination to FQ'—or (in the form in which it is

now convenient to state the theorem) the perpendicular
distance P'Q' of two parallel planes is equal to the inclined
distance PQ into the cosine of the inclination. Hence
also the algebraical sum sf the projections of the sides of
a closed polygon upon any line is^O; or, reversing the
signs of certain sides and considering the polygon as made
up of two broken lines each extending fi-om the same
initial to the same terminal point, the sum of the projec-

tions of the one set of hues upon any line is equal to the
sum of the projections of the other set of hnes upon the
same hne. When any of the lines are at right angles to

the given line (or, what is the same thing, in a plane at

right angles to the given line) the projections of these

lines severally vanish.

31. Consider the skew quadrilateral Q^INP, the sides

Qil, MN, NP being respectively parallel to the three rect-

angular axes Ox, Oy, Oz ; let the lengths of these sides be

i, 1), J, and that of the side QP be = p; and let the cosines
of the inclinations (or say the cosine-inclinations) of p to

the tliree axes be a, /J, y; then projecting successively on
the three sides and on QP we have

(< V> i = P<h pP, py,

and p^ai + l3ij + y^,

whence p- = f '-I- ij2-f(;2, which is the relation between a
distance p and its projections $, rj, ^ upon three rect-

angiUar axes. And from the same equations wo obtain

a* -^-/3^-^y = 1, which is a relation connecting the cosine-

inclinations of a line to three rectangular axes.

Suppose we have through Q any other line QT, and let the
cosine-inclinations of this to the nxeg be a, 0, y', and 8 l>e its

cosine-inclinijtion to QP; also let p Iw the length of Ihe rrojectiun
of QP upon QT; then projecting on QT we have

p - a'i + 0'r, + y'{, - p8 .

And in the last equation substituting for {, ij, C tbeir vaiuo
pa, p3i py we find

8 - aa * Pef + yy,
which is an expression for the mutual cosine-inclination of two
lines, the cosine-inclinations of which to the axes are a, 0, 7 snd
o', 0, y' respectively. "We have of course c? + fi'^-i-'^ — \, and
o'^-^^-^)•''-l; and hence also

1 - 8» - a» .^ fl' -^ y'Ka'^ -f^ -^ ).'=)- (aa' -f ftj" -K ry")',

-W - ^7)' ^ (?«' - r'«)' -^ (a;*" - a'/s)'

;

SO that the sine of the inclination can only be expressed as a square
root. These formulEe are the foundation of spherical trigonoraetry.

Tlie Line^ Plane^ and Sphere.

32. The foregoing formulae give at once the equations

of these loci

For first, taking Q to be a fixed point, coordinates (a, 6, c) and
the cosine-inclinations (o, )5, •>) to be constant, then P will be a

point in the line through Q in the direi^tion thus determined; or,

taking (x^ y, z) for its coocdinates, ttiese will be the current co-

ordinates of a itoint in the line. The values of {, ij, C ^^Q ^^
X - a, y - i, 2 - c, and we thus have

X- a y-b z- e. .

which (omitting the last equation, —p) arr the equations of the line

through the point (a, b, c), the cosine-incliuatioTis to the axes being

a. $, y, and these quantities being connected by the relation

(^ + 3' + '/— 1. This equation. may be omitted, and then o, $, y,

in3t«ad of being equal, will only be proportionaJ to the cosine-

inclinations,

Uking the last e<|uation, and writing

T, y, z — a + op, b-i- $p, c-^ypt

these are expressions for the current coordinates in terms of a para-

meter p, which is in fact the distance from the fixed point (a, o, e).

It is eaoy to ace that, if the coordinates {x, y, z) are connected by

any two linear equations, these equations can always be broughC
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iuto tho foregoing form, and hence that the two linear eqiiatioua

represent a line. '^*'

SecondJy, taking for greater eiraplicity the point Q to be coin-

cident with the origin, and a, 0, y\ j? to be constant, then p
is the perpendicular diatauce of a plane from the origin, and
a, 0, y are the cosine-inclinationa of this diataace to the axes
(o'* + j8* + 'y" — 1). P is any point in this plane, and taking its co-

ordinates to be {x, y, z) then ({, tj, C) are->(x, y, z\ and the fore-

going equation ^ — o'{ + ^tj +yC becomes

az + 01/ + y'z =p ,

which is the equation of the plane in question.

If, more generally, Q is not coincident with the origin, then,

taking its coordinates to be (a, b, c), and "'-•••- v^ instead of p,
the equation is

a'{z - a) + 0(1/ -b) + y'{z ~ c) ^p^ ,

and we thence have ^i —_p - (aa +h0 + cy), which ia an expresaion

for the perpendicular distance of the point (a, 5, c) from the plane
in question.

It ia obvious that any linear equation Aar+Bi/+ Cs+ D =
between the coordinates can alwaya be brought into the foregoing

form, and hence that such equation represents a plane.

Thirdly, supposing Q to be a fixed point, coordinates (a, b, c)

and the distance QP, -^p, to be constant, say this is — rf, then, as

before, the values of {, t;, ^are a;-a, ij~b, z—c, and the equation
4' + 1?" + C — p' becomes

{x-a)* + (y-b)' + {z-cY^d*,
which in the equation of the sphere, coordinates of the centre = (a, b, c)

and radius — (^.

A quadric equation wherein the terms of the second order are

^ + y +^, viz., an equati*

a^ + t/' + ^^ + Aar + By + Cz + lJ-O,

ran always, it la clear, be brought into the foregoing form ; and it

thus ap2>ear3 that this is the equation of a sphere, coordinates of

the centre - JA, - 4 B, - JC, and squared radius= i (A' + B» + C) - D.

Cylinders^ Cones^ Ruled Surfaces.

33. A singly infinite system of lines or system of lines

depending upon one variable parameter forms a surface

;

and the equation of tho surface is obtained by eliminating

the parameter between the two equations of the line.

If the lines all pass through a given point, then the

surface is a cone ; and, in particular, if the lines are all

parallel to a given line, then the surface is a cylinder.

Beginning with this last case, suppose the linps are parallel to

the Une x = 7iiz, y'^nz, the equations of a line of the system are

x = 77u + a, y = nz + b,—where a, b are supposed to be functions of

the variable parameter, or, what is the same thing, there is be-

tween them a relation /ta, b)~Q: we have a-^x-mz, 6 = t/-7iz,

and the result of the elimination of the parameter therefore is

J^x-mz, y-nz) = 0, which is thus the general equation of the

cylinder the generating lines whereof are parallel to the line

x— 7713, y = nz^ The equation of the section by the plane £ = is

J{x, y) = 0, and conversely if the cylinder be determinfid by means
of its curve of intersection with the plane ; = 0, then, taking the
i-quartion of this t;urve to hej\x, y) — 0, the equation of the cylinder

is /{z - mz, y - ?w) — 0. Thus, if the cxirve of intersection be the

circle {x ~ a)* + {y- $)' — 7^, we have (x -mz- a)' + {y -7iz- $f = y^
as the equation of an oblique cylinder on thia base, and thus also

(r- 0)'+ (v - 0)^=^y' as the equation of the right cylinder.

If the lines all pass through a given point (a, ^, c), then the
equations of a line are x - a = a(s - c), y - J =• 0{z - c), where a, 3 are

functions of the variable parameter, or, what is the same thing,

there exists between them an equation Ao, /3)='0; the elimination

(X ~ CL y -h\
of the parameter gives, therefore, /( -^ > ^— )"0; and this

equAtion, or, what Is the same tiling, any homogeneous equation
/{z-a, y~b, j-c) — 0, or, taking / to be a rational and integral

function of the order n, say {*){z~ a, y-b, z -c)* = 0, is the general

equation of the cone having the point (a, &, c) for its vertex. Taking
tho vertex to be at the origin, the equation ia (*)(x, y, 2)*=- ; and,
ia particular, (*)(x, y, s)" — is the equation of a cone of tho second
order, or quadiicone, having the origin for its vertex.

34. In the general case of a singly infinite system of

lines, the locus is a ruled surface (or regulus). If the

system be such that a line does not intersect the consecu-

tive line, then the surface is a skew surface, or scroll ; but
if it be such that each, lino intersects the consecutive line

then it is a developable, or torse.

Suppose, for instance, that the equations of a line vuepending on

the variable pai-ameter 0) are ^ "^ 7 " ^( ^ + f ) » a~' ~6\^~h)*
, . . , a^ i» i/t 3? y* ^

then, eluninating 6, we have -« —p"!- ij , or say -3+ ia~ ~i""^ *

the equation of a quadric surface, afterwards called the hyperboloid
of one sheet ; this surface is consequently a scroll. Jt is to be re-

marked that we havft upon the surface a eecond singly infinite

series of lines ; the equations of a line of this second hyatem (de-

pending on the variable parameter ^) are

It is easily shown that any Hne of the one system intersects every

line of the other system.

Considering any cun'e (of double curvature) whatever, the tan-

gent lines of the curve form a singly iafinite system of lines, each
line intersecting the consecutive line of the system,—that In, they

form a developable, or torse ; the curve and torse are thus in-

separably connected together, forming a single geometrical figure.

A plane through three consecuiive points of the curve (or oscu-

lating plane of the curve) contains two consecutive tangents, that

is, two consecutive lines of the torse, and is thus a tangent plane

of the torse along a generating line.

Transformation of Coordinat

35. There is no difficulty in changing the ongin, and it

is for brevity assumed that the origin remains unaltered.

"We have, then, two sets of rectangular axes, Ox^ 0//, Oz,

and Ox^j Oy^ Osp the mutual cosine-incHnations being

shown bv the diagram

—

X
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xy^ and that by any pai-allel plane, is an ellipse ; and tlio surface

may be considered as generated by a variable ellipse moving
parallel to itself along ^
the two hyperbolas as i

directrices.

In the hyperboloid of

two sheets f fig. 25), the sec-

tions by the planes of zx

and sy are the hyperbolas

having the common trans-

verse axis sO/; the section

by any plane s = ± 7 par-

allel to that of xy, y being
in absolute magnitude^ c,

13 the ellipse

a' V <?

and the surface, consisting

of two distinct portions or sheets, may bo considered as generated

by a variable ellipse moving _
Earallel to itself along the
yperbolas as directrices.

The hyperbolic paraboloid is

such (and it is easy from the

figure to understand how this

may be the case) that there

exist upon it two singly infinite

series of right lines. The same
is the case with the hyperboloid

of one sheet (ruled or skew
hyperboloid, as with reference

to this property it is termed).

If we imagine two equal and
parallel circular disks, their

points connected by strings of

equal length, so that these are

the generating lines of a right

circular cylinder, then by turn-

ing one of the disks about its

centre through the same angle

in one or the other direction, „. -_

the strings will in each case 'S"

generate one and the same hyperboloid, and will in regard to it be the

two systems of lines on the surface, or say the two systems of generat-

ing lines ; and the general configuration is the same when instead

of circles we have ellipses. It has been already shown analytically

that the equation -51 -1- 1^ =1 is satisfied by each of two pairs
a^ 0^ (r

of linear relations between the coordinates.

Curves; Tangent, Osculating Plane, Curvature, ^e.

38. It will be convenient to consider the coordinates

(x, y, z) of the point on the curve as given in terms of a

parameter 0, eo that dx, dy, dz, d^x, &c, will he propor-

dx dy dz d'^x

di ' d0 ' di' dip'

analytical formulae wiU he given,

rent coordinates.

The tangent is the line through the point {x, y, z) and
the consecutive point (a; -(- dx, y + dy,z + dz) ; its equations

therefore are

dx ~ dy ~ dz '

The osculating plane ia the plane through the point

and two consecutive points, and contains therefore the
tangent ; its equation is

{-«. v-y, C-'
dx , dy , dz
d'x, cPy , dh

or, what is the same thing,

((-x){dyd'z-dzdh/) + {n-y)(dzd'x-dxd'z) + {i-z)(dx^-dyd'x) - 0.

The normal plane is the plane through tho point at

right angles to the tangeni It meets the osculating plane
in a line called the principal normal; and drawing through
the point a line at right angles to the osculating plane,

this is called the binormaL We have thus at the point a

tional to ,.,-—, &c. But only a part of tho

i, t], t, are used as cur-

set of three rectangular axes-—the tangent, the principal

normal, and the binormaL

We have through the point and three consecutive points

a sphere of spherical curvature,—the centre and radius

thereof being the centre, and radius, of spherical curvature.

The sphere is met by the osculating plane in the circle of

absolute curvature,—the centre and radius thereof being

the centre, and radius, of absolute curvature. The centre of

absolute curvature is also the intersection of the principal

normal by the normal plane at the consecutive point.

Surfaces ; Tangent Lines and Plane, -Curvature, ^e.

39. It will be convenient to consider the surface as

given by an equation f{x, y, z) = between the coordi-

nates ; taking (x, y, z) for the coordinates of a given point,

and {x + dx, y + dj, z + dz) for those of a consecutive

point, the increments dx, dy, dz satisfy the condition

but the ratio, of two of the increments, suppose dx : dy,

may be regarded as arbitrary. Only a part of the analy-

tical formulae will be given, f, -q, ^ are used aa current

coordinates.

We have through the point a singly infinite series of

right lines, each meeting the surface in a consecutive

point, or say having each of them two-point intersection

\vith the surface. These lines lie all of them in a plane

which is the tangent plane ; its equation is

as is at once verified by observing that this equation is

satisfied (irrespectively of the value of dx : dy) on writing

therein i, iq, l= x + dx , y + dy , z + dz.

The lino through the point at right angles to the tan-

gent plane is called the normal ; its equations are

j-x Tj-y C-'
^ ~

df
^

4f
dx dy dz

In the series of tangent lines there are in general two
(real or imaginary) lines, each of which meets the surface

in a second consecutive point, or say it has three-point

intersection with the surface ; these are called the chief-

tangents (Haupt-tangenten). The tangent^plane cuts the

surface in a curve, having at the point of contact a node

(double point), the tangents to the two branches being the

chief-tangents.

In the case of a quadric surface the curve of intersec-

tion, qua curve of the second order, can only have a node

by brealdng up into a pair of lines; that is, every tangent-

plane meets the surface in a pair of lines, or we have on

the surface two singly infinite systems of lines ; these are

real for the hyperbolic paraboloid and the hyperboloid of

one sheet, imaginary in other cases.

At each point of a surface the chief-tangents determine

two directions ; and passing along one of them to a con-

secutive point, and thence (without abrupt change of

direction) along the new chief-tangent to a consecutive

point, and so on, we have on the surface a chief-tangent

curve ; and there are, it is clear, two singly infinite series

of such curves. In the case of a quadric stirface, the

ctxrves are the right lines on the surface.

40. If at the point we draw in the tangent-plane two

lines bisecting the angles between the chief-tangents, these

lines (which are at right angles to each other) are called

the principal tangents.' We have thus at each point of

' The point on the surface may bo such that tho directions of the

principal tangents become arbitrary ; tho point is then an nmbilicua^

It is in the text assumed that the point on tho (tuface la not an.

umbilicus.
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the surface a set of rectangular axes, the normal and the

two principal tangents.

Proceeding from the point along a principal tangent

to a consecutive point on the surface, and thence

(without abrupt change of direction) along the new
principal tangent to a consecutive point, and so on,

we have on the surface a curve of curvature ; there are,

it is clear, two singly infinite series of such curves,

cutting each other at right angles at each point of the

surface.

Passing from the given point in an arbitrary direction

to a consecutive point on the surface, the normal at the

given point is not intersected by the normal at the con-

secutive point ; but passing to the consecutive point along

a curve of curvature (or, what is the same thing, along a

principal tangent) the normal at the given point is inter-

sected by the normal at the consecutive point ; we have

thus on the normal two centres of curvature, and the

distances of these from the point on the surface are the

two principal radii of curvature of the surface at that point

;

these are also the radii of curvature of the sections of the

surface by planes through the normal and the two prin-

cipal tangents respectively ; or say they are the radii of

curvature of the normal sections through the two principal

tangents respectively. Take at the point the axis of z in

the direction of the normal, and those of x and y in the

directions of the principal tangents respectively, then, if

if the radii of curvature be a, b (the signs being such that

the coordinates of the two centres of curvature are

z — a and z = 6 respectively), the surface has in the neigh-

bourhood of the point the form of the paraboloid

and the chief-tangents are determined by the equation

= -— + ^. The two centres of curvature may be on

the same side of the point or on opposite sides ; in the

former case a and b have the same sign, the paraboloid is

elliptic, and the chief-tangents are imaginary ; in the latter

case a and h have opposite signs, the paraboloid is hyper-

bolic, and the chief-tangents are real

The normal sections of the surface and the paraboloid

by the same plane have the .same radius of curvature ; and

it thence readily follows that the radius of curvature of a

normal section of the sutface by a plane inclined at an

angle 6 to that of zi is given by the equation

pa b

The section in question is that by a plane through the

normal and a line iu the tangent plane inclined at an

angle 6 to the principal tangent along the axis of z.

To complete the theory, consider the section by a plane

having the same trace upon the tangent plane, but

inclined to the normal at an angle <(> ; then it is shown

without difficulty (Meunier's theorem) that the radius

of curvature of this inclined section of the surface is =
p cos fft, (a. CA.)

GEORGE I., king of Great Britain and Ireland {George

Louis, 16601727), born in 1660, was heir through his

father Ernest Augustus to the hereditary lay bishopric of

Osnabruck, and to the duchy of Calenburg, which formed
one portion of the Hanoverian possessions of the house of

Brunswick, whilst he secured the reversion of the other

portion, the duchy of Celle or Zell, by his marriage (1682)
with the heiress, his cousin Sophia Dorothea. The marriage
was not a happy one. The morals of German courts in the

end of the 17th century took their tone from the splendid

profligacy of Versailles. It became the fashion tor a prince

to amuse himself with a mistress or more frequently with
many mistresses simultaneously, and he was often content

that the mistresses whom he favoured should be neither

beautiful nor witty. George Louis followed the usual course.

Count Konigsmark—a handsome adventurer—seized the

opportunity of paying court to the deserted wife. Con-
jugal infidelity was held at Hanover to be a privilege oi

the male sex. Count Konigsmark was assassinated. Sophia
Dorothea was divorced in 1694, and remained in seclu-

sion till her death iu 1726. When her descendant in the

fourth generation attempted in England to call his wife

to account for sins of which he was himself notoriously

guilty, freo-apoken public opinion reprobated the offence

in no measured terms. In the Germany of the 17th cen-

tury all free-spoken public opinion had been cru.shed out

by the misery of the Thirty Years' War, and it was under-

stood that princes were to arrange their domestic life accord-

ing to their own pleasure.

The prince's father did much to raise the dignity of his

family. By sending help to the emperor when he was
struggling against the French and the Turks, he obtained

the grant of a ninth electorate in 1092. His marriage

with Sophia, the youngest daughter of Elizabeth the

daughter of James I. of England, was not one which at first

seemed likeiy to confer any prospect of advancement to his

family. But though there were many persons whose birth

gave them better claims than she had to tlie English crown.

she found herself, upon the death of the duke of Gloucester,

the next Protestant heir after Anne. The Act of Settlement

in 1701 secured the inheritance to herself and her descend-

ants. Being old and unambitious she rather permitted

herself to be burthened with the honour than thrust her-

self forward to meet it. Her son George took a deeper in-

terest in the matter. In his youth he had fought with deter-

mined courage in the wars of William III. Succeeding to

the electorate on his father's death in 1698, he had sent

a welcome reinforcement of Hanoverians to fight under

Marlborough at Blenheim. With prudent persistence he

attached himself closely to the Whigs and to JIarlborough,

refusing Tory offers of an independent command, and receiv-

ing in ret,urn for his fidelity a guarantee by the Dutch of his

succession to England in the Barrier treaty of 1709. In

1714 when Anne was growing old, and Bolingbroke and

the more reckless Tories were coquetting with the son of

James 11., the Whigs invited George's eldest son, who was

duke of Cambridge, to visit England in order to be on the

spot ill case of need. Neither the elector nor his mother

approved of a step which was likely to alienate the queen,

and which was specially distasteful to himself, as he was

on very bad terms with his son. Yet they did not set

themselves against the strong wish of the party to which

they looked for support, and it is possible that troubles

would have arisen from any attempt to carry out the

plan, if the deaths, first of the electress (May 28) and

then of the queen (August 1, 1714), had not laid open

George's way to the succeasion without further eflFort of his

own.

I n some respects the position of the new king was not

unlike that of William IIL a quarter, of a century before.

Both sovereigns wore foreigners, with little knowledge of

English politics and little interest in English legislation.

Both sovereigns arrived at a time when party spirit had

been running high, and when the task before the ruler was

to still the waves of contention. In spite of the difference

between an intellectually great man and an intellectually
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small one, in spite too of the difference between the king

who began by choosing his ministers from both parties,

and the king who persisted in choosing liis minbters from

only one, the work of pacification was accomplished by
George even more thorouglily than by William.

George L was fortunate in arriving in Eugl md when a

great military struggle had come to an end. He had thero-

fore no reason to call upon the nation to make great sacrifices.

All that he wanted was to secure for himself and his family

a high position which he hardly knew how to occupy, to fill

the pockets of his German attendants and his German mis-

tresses, to get away as often as possible from the uncongenial

islanders whose language he was unable to speak, and to

use the strength of England to obtain petty advantages for

liis German principality. In order to do tins he attached

himself entirely to the Whig party, though he refused to

place himself at the disposal of its leaders. He gave his

confidence, not to Somers and Wharton and JIarlborough,

but to Stanhope and Townshend, the statesmen of the

second rank. At first he seemed to be playing a dangerous

game. The Tories, whom he rejected, were numerically

superior to their adversaries, and were strong in the Support

of the country gentlemen and the country clergy. The
strength of the Whigs lay in the towns and in the higher

aristocracy. Below both parties lay the mass of the nation,

which cared nothing for politics except in special seasons of

excitement, and which asked only to be let alone. In 1715

a Jacobite insurrection in the north, supported by the

appearance of the Pretender, the son of James II., in

Scotland, was suppressed, and its suppression not only

gave to the Government a character of stability, bat dis-

played its adversaries in an unfavourable light as the dis-

turbers of the peace.

Even this advantage, however, would have been thrown

away, if the Whigs in power had continued to be animated

by violent party spirit What really happened was that

the Tory leadera were excluded from office, but that the

principles and prejudices of the Tories were admitted to

their full weight in the policy of the Government The
natural result followed. The leaders to whom no regard

was paid continued in opposition. The rank and file who
would personally have gained nothing by a party victory

were conciliated into quiescence.

This mingling of two policies was conspicuous both in

the foreign and the domestic actions of the reign. In the

dayB of Queen Anne, the Whig party had advocated the

continuance of war with a view to the complete humiliation

of the king of France, whom they feared as the protector of

the Pretender, and in whose family connexion with the

king of Spain they saw a danger for England. The Tory
party on the other hand had been the authors ot the peace

of Utrecht, and held that France was sufficiently depressed.

A fortunate concurrence of circumstances enabled George's

ministers, by an alliance with the regent of France, the

duke of Orleans, to pursue at the same time the Whig
policy of separating France from Spain and from the cause

of the Pretender, and the Tory policy of the maintenance
of a good understanding with their neighbour across the

Channel. The same eclecticism was discernible in the pro-

ceedings of the home Government. The ^\Tiigs were con-

ciliated by the repeal of the Schism Act and the Occasional

Conformity Act, whilst the Tories were conciliated by the

maintenance of the Test Act in all its vigour. The satis-

faction of the masses was increased by the general well-

being of the nation.

Very little of all that was thus accomplished was directly

owing to George L Tlfe policy of the reign is the policy

of his ministers. Stanhope and Tosvnshend from 1714 to

1717 were mainly occupied with the defence of the Hano-
verian settlement After the dismissal of the latter in 1 7 1 7,

Stanhope in conjunction with Sunderlmd took up a more
decided Whig policy. The Decisional Conformity Act and
the Schism Act were repealed in 1719. But the wish of

the liberal Whigs to modify if not to repeal the Test Act
remained unsatisfied. In the following year the bursting

of the South Sea bubble, and the subsequent deaths of

Stanhope in 1721 and of Sunderland in 1722, cleared the

way for the accession to power of Sir Robert Walpole, to

whom and not to the king was due the conciliatory policy

which quieted Tory opposition by abstaining from pushing

Whig principles to their legitimate consequences.

Nevertheless something of the honour due to Walpole

must be reckoned to the king's credit. It is evident that

at his accession his decisions were by no means unimport-

ant. The royal authority was still able within certain

limits to make its own terms. This support was so neces-

sary to the Whigs that they made no resistance when lie

threw aside their leaders on his arrival in England. A^ hen

by his personal intervention he dismissed Townshend and
appointed Sunderland, he had no such social and parliament-

ary combination to fear as that which almost mastered his

great-grandson in his struggle for power. If such a com-

bination arose before the end of his reign it was owing
more to his omitting to fulfil the duties of his station than

from the necessity of the case. As lie could talk no
English, and his ministers could talk no German, he

absented himself from the meetings of the cabinet,

and his frequent absences from England and his want of

interest in English politics strengthened the cabinet in its

tendency to assert an independent position. Walpole at

last by his skill in the management of parliament rose as

a subject into flie almost royal position denoted by the

name of prime minister. In connexion with Walpole the

force of wealth and station established the Whig aristocracy

in a point of vantage from which it was afterwards difficult

to dislodge them. Yet, though George had allowed the

power whicli had been exercised by William and Anne to

slip through his hands, it was understood to the last that

if he chose to exert himself he might cease to be a mere
cipher in the conduct of afi'airs. As late as in 1727

Bolingbroke gained over one of the king's mistresses, the

duchess of Kendal ; and though her support of the fallen

Jacobite took no effect, Walpole was not without fear that

her reiterated entreaties would lead to his dismissal The
king's death in a carriage on his way to Hanover, in the

night between 10th and 11th June in the same year, put

an end to these apprehensions.

His only children were his successor George IL, nnd

Sophia Dorothea (1687-1757), who married in 1706 Fre-

derick William, crown prince (afterwards king) of Prussia.

She was the mother of Frederick the Great (s. E. G.)

GEORGE IL {George Augustus, 1683-1760), the only

son of George I., was bom in 1683. In 1705 he

married Wilhelmina Caroline of Anspach. In 1706 he

was created earl of Cambridge. In 1708 he fought

bravely at Oudenarde. At his father's accession to the

English throne he was thirty-one years of age. He was

already on bad terms with his father. The position of

an heir-apparent is in no rase an easy one to fill with

dignity, and the ill treatment of the prince's mother by his

father was not likely to strengthen in him a reverence for

paternal authority. It was most unwillingly that, on his

first journey to Hanover in 1716, George I. appointed the

prince of Wales guardian of the realm during his absence.

In 1717 the existing 01 feeling ripened into an open breach.

At the baptism of one of his children, the prince selected

one godfather whilst the king persisted in selecting another.

The young man spoke angrily, was ordered into arrest,

and was subsequently commanded to leave St James's, and

to be excluded from all court ceremonies. The prince took
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up Ilia residence at Leicester House, and did everything in
his power to support tlio opposition gainst his father's

ministers.

When therefore George L died in 1727, it was generally

supposed that Walpole would be at once dismissed. The
first direction of the new Iting was that Sir Spencer
Compton would draw up the speech in which he was to

announce to the Privy Council his accession. Compton, not
knowing how to set about his taslj, applied to Walpole for

aid. The queen took advantage of this evidence of

incapacity, advocated Walpole's cause with her husband,
and procured his continuance in office. This curious scene
was indicative of the course likely to be taken by the new
sovereign. His own mind was incapable of rising above
the merest details of business. He made war in the spirit

of a drill-sergeant, apd he economized his income with the
minute regularity of a clerk. A blunder of a master of the
ceremonies in marshalling the attendants on a levee put
hiui out of temper. He took the greatest pleasure in
counting his money piece by piece, and he never forgot a
date. He was above all things methodical and regular.
" He seems," said one who knew him well, " to think liis

having done a thing to-day an unanswerable reason for his

doing it to-morrow."

Most men so utterly immersed in details would be very
impracticable to deal with. They would obstinately refuse

to listen to a wisdom and prudence which meant nothing in

their ears, and which brought home to them a sense of their

own inferiority. It was the happy peculiarity of George II.

that he was exempt from this failing. He seemed to have
an instinctive understanding that such and such persons
wore either wiser or even stronger tlian himself, and when
he had once discovered that, he gave way with scarcely a
struggle. Thus it was that, though in his domestic relations

he was as loose a liver as his father had been, he allowed
liimself to bo guided by the wise but unobtrusive counsels

of his wife until her death in 1737, and that when once
he had recognized Walpole's superiority ho allowed himself
to be guided by the political sagacity of the great minister.

It is difficult to exaggerate the importance of such a temper
upon the development of the constitution. The apathy ot

the nation in all but the most exciting political questions,

fostered by the calculated conservatism of Walpole, had
thrown power into the hands of the great landowners.
They maintained their authority by supporting a minister
who was ready to make use of corruption, wherever corrup-
tion was likely to be useful, and who could veil over the
baseness of the means which he employed by his talents in

debate and in finance. To shake off a combination so strong
would not havo been easy, George 11. submitted to it with-
out a struggle.

So strong indeed had the Whig aristocracy grown that
it began to lose its cohesion. Walpole was determined to

monopolize power, and he dismissed from office all who ven-
tured to oppose him. An Opposition formidable in talents
was gradually formed. In its composite ranks were to be
found Tories and discontented Whigs, discardedofficial hacks
who were hungry for the emoluments of office, and youthful
purists who fancied that if Walpole were removed, bribes
and pensions would cease to be attractive to a corrupt
generation. Behind them was Bolingbroke, excluded from
parliament but suggesting every party move. In 1 737 the
(ipposition acquired the support of Frederick prince of
Wales. The young man, weak and headstrong, rebelled
against the strict discipline exacted by his father. His
marriage in 1736 to Augusta of Saxony brought on an open
quarroL In 1737 just as the princess of Wales was about
to give birth to her first child, she was hurried away by her
husband from Hampton Court to St James's Palace at the
imminent risk of her life, simply in order that the prince

might show his spite to his father who had provided all

necessary attendance at the former place. George ordered
his son to quit St James's, and to absent himself from
court. Frederick in disgrace gave the support of hie
name, and he had nothing else to give, to the Opposi-
tion. Later in the year 1737, on November 20, Queen
Caroline died. In 17-i2 Walpole, weighed down by the
unpopularity both of his reluctance to engage in a war
with Spain and of his supposed remissness in conducting
the operations of that war, was driven from office. His
successors formed a composite ministry in which Walpole's
old colleagues and Walpole's old opponents were alike to

be found.

The years which followed settled conclusively, at least

for this reign, the constitntional question of the power
of appointing ministers. The war between Spain and
England had broken out in 1739. In 1741 the death of

the emperor Charles VI. brought on the war ot the
Austrian succession. The position of George II. as a
Hanoverian prince drew him to the side of Maria
Theresa through jealousy of the rising Prussian monarchy.
Jealousy of France led England in the same direction, and
in 1741 a subsidy of £300,000 was voted to Maria Theresa.

The king himself went to Germany and attempted to carry

on the war according to his own notions. Those notions

led him to regard the safety of Hanover as of far more
importance than the wishes of England. Finding that a
French army was about to march upon his German states,

he concluded with France a treaty of neutrality for a year

without consulting a single English minister. In England
the news was received with feelings of disgust. The
expenditure of English money and troops was to be thrown
uselessly away as soon as it appeared that Hanover was in

the slightest danger. In 1742 Walpole was no longer in

office. Lord Wilmington, the nominal head of the ministry,

was a mere cipher. The ablest and most energetic of his

colleagues. Lord Carteret, attached himself specially to the

king, and sought to maintain himself in power by his

special favour and by brilliant achievements in diplomacy.

In part at least by Carteret's mediation the peace of

Breslau was signed, by which Maria Theresa ceded Silesia

to Frederick (July 28, 1742). Thus relieved on her

northern frontier, she struck out vigorously towards the

west. Bavaria was overrun by her troops. In the begin-

ning of 1743 one French army was driven across the

Ehine. On June 27th another French army was de-

feated by George 11. in person at Dettingen. Victory

brought elation to Maria Theresa, Her war of de-

fence was turned into a war of vengeanca Bavaria was
to be annexed. The French frontier was to be driven

back. George II. and Carteret after some hesitation placed

themselves on her side. Of the public opinion of the

political classes in England they took no thought. Hano-
verian troops were indeed to bo employed in the war, but

they were to be taken into British pay. Collisions between

British and Hanoverian officers were frequent. A storm

arose against the preference shown to Hanoverian interests.

After a brief struggle Carteret, having become Lord

Granville by his mother's death, was driven from office in

November 1744.

Henry Pelham, who had become prime minister in tho

preceding year, thus saw himself established in power. By
the acceptance of this ministry, the king acknowledged that

the function of choosing a ministry and directing a policy

had passed from his hands. In 1745 indeed he recalled

Granville, ^ut a few days were sufficient to convince him

of the futility of his attempt, and the effort to exclude Pitt

at a later time proved equally fruitless.

Important as were the events of the remainder of the

reign, therefore, they can hardly be grouped round the name
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of George II. Tlie resistance to tho invasion ot the young

Pretender in 1745, the peace of Aix-k-Chapelle in 1748, the

great war ministry of Pitt at the close of the reign, did not

rccaive their impulse from him. He had indeed done his

best to exclude Pitt from office. He disliked him on

account of his opposition in former years to the sacrifices

demanded by the Hanoverian connexion. When in 1756

Pitt became secretary of state in the Devonshire adminis-

tration, the King bore tlie yoke with dithculty. Early in

the next year he complained of Pitt's long speeches as

being above his comprehension, and on April 5, 1757, he

dismissed him, only to take him back shortly after, when
Pitt, coalescing with Newcastle, became master of the

situation. Before Pitt's dismissal George II. had for once

an opportunity of placing- himself on the popular side,

though, as was the case of his grandson during the American

war, it was when the popular side happened to be in the

wrong. In the true spirit of a martinet, he wiahed to see

Admiral Byng executed. Pitt urged the wisli of the

House of Commons to have him pardoned. "Sir," replied

the king, " you have taught me to look for the sense of

my subjects in another place than in the House of Com-
mons." ^Yhen George II. died in 1760, he left behind

him a settled understanding that the monarchy was one

of the least of the forces by which the policy of tho country

was directed. To this e"d he had contributed much by

his disregard of English opinion in 1743 ; but it may
fairly be added that, but for his readiness to give way to

irresistible adversaries, the struggle might have been far

more bitter and severe than it was.

Of the connexion between Hanover and England in this

reign two memorials remain more pleasant to contemplate

than the records of parliamentary and ministerial intrigues.

With the support of George 11., amidst the derision of the

English fashionable world, the Hanoverian Handel produced

in England those masterpieces which have given delight

to millions, whilst the foundation of the university o(

Gbttipgen by the same king opened a door through which

English political ideas afterwards penetrated into Germany.
George II. had three sons,—Frederick Louis (1707-

1751); George WUliam (1717-1718); and WUliam Augus-

tus, duke of Cumberland (1721-1765); and five daughters,

Anne (1709-1759), married to William, prince oi Urange,

1734; Amelia Sophia Eleonora (1711-1786) ; Elizabeth

Caroline (1713-1757); Mary (1723-1772), married to

Frederick, landgrave of Hesse Cassel, 1740 ; Louisa

(1721-1751), married to Frederick V., king of Denmark,
1743. (s. R. G )

GEORGE III. (George William Frederick; 1738-
1820), born 4th June 1733, wtu> the sou of Frederick

prince of Wales and the grandson of George II., whom he
succeeded in 1760. After his father's death in 1751 hehad
been educated in seclusion from the fashionable world under
the care of his mother and of her favourite counsellor the

earl of Bute. He had been taught to revere the maxims
of Bolingbroke's " Patriot King," and to believe that it was
his appointed task in life to break the power of the Whig
houses resting upon extensive property and the influence

of patronage and corruption.

That power had already been gravely shaken. The
Whigs from their incompetency were obliged when tho Seven
Tears' War broke out to leave its management in the hands
of William Pitt. The nation learned to applaud the great

war minister who succeeded wh6re others had failed, and
whose immaculate purity put to shame the ruck of

barterers of votes for places and pensiona In some sort

the work of the new king was the continuation of the work
of Pitt. But his methods were very different. He did not
appeal to anv widely spread feeling or prejudice ; nor did
fca disdain the use of the arts which had maintained his

opponents in power. The patronage of the crown was to

be really as well as nominally his own ; and he calculated,

not without reason, that men would feel more flattered in

accepting a place from a king than from a minister. The
new Toryism of which he was the founder was no recur-

rence to the Toryism of the days of Charles II. or even of

Anne. The question of the amount of toleration to be

accorded to Dissenters had been entirely laid asleep. The
point at issue was whether the crown should be replaced in

the position which George I. might have occupied at the

beginning of his reign, selecting the ministers and influenc-

ing tho deliberations of the cabinet For this struggle

George III. possessed no inconsiderable advantages. With
an inflexible tenacity of purpose, he was always ready

to give way when resistance was really hopeless. As
the first English-born sovereign of his house, speaking

from his birth the language of his subjects, he found a way
to the hearts of many who never regarded his predecessors

as other than foreign intruders. The contrast, too, be-

tween the pure domestic life which he led with his wife

Charlotte of Jlecklenburg-Strelitz, whom he married in

1761, and the habits of three generations of his house, told

in his favour with the vast majority of his subjects. Even
his marriage had been a sacrifice to duty. Soon after his

accession he had fallen in love with Lady Sarah Lennox,

and bad been observed to ride morning by morning along

the Kensington Eoad, from which the object of his affec-

tions was to be seen from the lawn of Holiund House

making hay, or engaged. in some other ostensible employ-

ment. Before the year was over Lady Sarah appeared as

one of the queen's bridesmaids, and she was herself married

to Sir Charles Bunbury in 1762.

At first everything seemed easy to hiju. Pitt had come

to be regarded by his own colleagues as a minister who
would pursue war at any price, and in getting rid of Pitt in

1761 and in carrying on the negotiations which led to the

peace of Paris m 1762, the king was able to gather round

him many persons who would not be willing to acquiesce

in any permanent change in the system of government.

With the signature of the peace his real diSiculties began.

The Whig houses, indeed, were divided amongst themselves

by personal rivalries. But they were none of them inclined

to let power and the advantages of power slip from their

hands without a struggle. For some years a contest of influ-

ence was carried on without dignity and without any

worthy aim. The king was not strong enough to impose

upon parliament a ministry of his own choice. But he

gathered round himself a body of dependants known as the

king's friends, who were secure of his favour, and who voted

one way or the other according to his wishes. Under these

circumstances no ministry could possibly be stable ; and yet

every ministry was strong enough to impose some con-

ditions on the king. Lord Bute, the king's first choice,

resigned from a sense of his own incompetency in 1763.

George Grenville was in office till 1765; the marquis of

Rockingham till 1766 ; Pitt, becoming eari of Chatham, till

illness compelled him to retire from the conduct of affairs

in 1767, when he was succeeded by the duke of Grafton.

But a struggle of interests could gain no real strength for

any Government, and the only chance the king had of effect-

ing a permanent change in the balance of power lay in the

possibility of his associating himself with some phase of

strong national feeling, as Pitt had associated himself with

the war feeling caused by the dissatisfaction spread by the

weakness and ineptitude of his predecess

Such a chance was offered by the question of the right

to tax America. The notion that England was justified in

throwing on America part of the expenses caused in the late

war was popular in tho country, and no one adopted it

more pertinaciously than George III. At the bottom tho
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position which he nssnmed was as contrary to the principles

of parliamentary government as the encroachments of

Charles L had been. But it was veiled in the eyes of

Englishmen by tlis prominence given to the power of the

British parliament rather than to the power of the British

ting. In fact the theory of parliamentary government,

like most theories after their truth has long been univer-

sally acknowledged, had become a superstition. Parlia-

ments were held to be properly vested with authority,

not because they adequately represented the national will,

buf simply because they were parliaments. There were

thousands of people in England to whom it never occurred

that there was any good reason why a British parliament

should be allowed to levy a duty on tea in the London
docks and sliould not be allowed to levy a duty on tea at the

wharves of Boston. Undoubtedly George IIL derived great

strength from his honest participation in this mistake. Con-

tending under parliamentary forms, he did not wound the

susceptibilities of members of parliament, and when at last

in 1770 he appointed Lord North—a minister of his own
selection—prime minister, the object of his ambition was
achieved with the concurrence of a large body of politicians

who had nothing in common with the servile band of the

king's friends.

As long as the struggle with America was carried on

with any hope of success they gained that kind of support

which is always forthcoming to a Government which shares

in the errors and prejudices of its subjects. The expulsion

of Wilkes from the House of Commons in 1769, and the

refusal of the House to accept him as a member after his

ro-election, raised a grave constitutional question in which
the king was wholly in the wrong; and Wilkes was popular

iu London and Middlesex. But his case roused no national

indignation, and when in 1774 those sharp measures were
taken with Boston which led to the commencement of the

American rebellion in 1775, the opposition to the course

taken by the king made little way either in parliament or

in the country. Burke might point out the folly and in-

expedienceof the proceedings of the Government. Chatham
might point out tliat the true spirit of English government
was to be representative, and that that spirit was being vio-

lated at home and abroad. George III., who thought that

the first duty of the Americans was to obey himself, had
on hLs side the mass of unreflecting Englishmen who
thought that the first duty of all colonists was to be useful

and submissive to the mother-country. The natural dis-

like of every country engaged in war to see itself defeated

was on his side, and when the news of Burgoyne'a surrender

ut Saratoga arrived in 1777, subscriptions of money to raise

new regiments poured freely in.

In Slarch 1778 the French ambassador in London
announced that a treaty of friendship and commerce had
been concluded between France and the new United States

of America. Lord North was anxious to resign power into

btronger hands, and begged the king to receive Chatham as

his prime minister. The king would not hear of it. He
would have nothing to say to " that perfidious man " unless

lo would humble himself to enter the ministry as North's

subordinate. Chatham naturally refused to do anything
of the kind, and his death in the course of the year relieved

the king of the danger of being again overruled by too
overbearing a minister. England was now at war with
France, and in 1779 she was also at war with Spain.

George III. was still able to control the disposition of

ofiice. He could not control the course of events. His
very ministers gave up the struggle as hopeless long before

he would acknowledge the true state of the case. Before
the end of 1779, two of the loading members of the cabinet,

I^rds Gower and Weymouth, r-»signed rather than bear the
responsibility of so ruinous au enterprist as the attempt to

overpower America and France together. Lord North
retained ofiice, but he acknowledged to the king that his

own opinion was precisely the same as that of his late

colleagues.

The year 1780 saw an agitation rising in the country for

economical reform, an agitation very closely though in-

directly connected with the war policy of the king. The
public meetings held in the country on this subject have no
unimportant place in the development of the constitution.

Since the presentation of the Kentish Petition in the reign

of William III. there had been from time to time upheav-

ingsof popular feeling against the doings of the legislature,

which kept up the tradition that parliament existed in

order to represent the nation. But these upheavings had

all been so associated with ignorance and violence as to

make it very difiicult for men of sense to look with

displeasure upon the existing emancipation of the House
of Commons from popular control 'fhe Sacheverel riots,

the violent attacks upon the Excise Bill, the no less

violent advocacy of the Spanish war, the declamations

of the supporters of Wilkes at a more recent time, and

even in this very year the Gordon riots, were not likely

to make thoughtful men anxious to place real power

in the hands of the classes from whom such exhibi-

tions of folly proceeded. But the movement for econo-

mical retorjn was of a very different kind. It was carried

on soberly in manner, and with a definite practical object.

It asked for no more than the king ought to have been

willing to concede. It attacked useless expenditure upon
sinecures and unnecessary offices in the household, the only

use of which was to spread abroad corruption amongst the

upper classes. George III. could not bear to be interfered

with at all, or to surrender any element of power which

had served him in his long struggle with the Whigs. He
lield out for more than another year. The news of the

capitulation of York Town reached London on November
2."), 1781. On March 20, 1782, Lord North resigned.

George III. accepted the consequences of defeat. He
called the marquis of Rockingham to office at the head of

a ministry composed of pure Whigs and of the disciples of

the late earl of Chatham, and he authorized the new
ministry to open negotiations for peace. Their hands were

greatly strengthened by Rodney's victory over the French

fleet, and the failure of the combined French and Spanish

attack upon Gibraltar; and before the end of 1782 a pro-

visional treaty was signed with America, preliminaries of

peace with France and Spain being signed earlyin the follow

ingyear. On September 3, 1783, the definitive treaties with

the three countries were simultaneously concluded. " Sir,"

said the king to Mr Adams the first minister of the United

States of America accredited to him, " I wish you to

believe, and that it may be understood in America, that I

have done nothing in the late contest but what I thought

myself indispensably bound to do by the duty which I owed

to my people. I will be very frank with you. I was the

last to consent to the separation ; but the separation having

been made aud having become inevitable, I have always

said, as I say now, that I would be the first to meet the

friendship of the United States as an independent powei."

Long before the signature of the treaties Rockingham

died (July 1, 1782). The king chose Lord Shelburne,

the head of the Chatham section of the Government, to

be prime minister. Fox and the followers of Rocking-

ham refused to serve except under the duke of Portland, a

minister of their own selection, and resigned ofiice. The

old constitutional struggle of the reign was now to be

fought out once more. Fox, too weak to obtain a majority

alone, coalesced with Lord North, and defeated Shelburne

in the House of Commons on February 17, 1783. On
April 2 the coalition took ofiice, with Povtland as nominal
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prijnB minister, and Fox 4pd North the eecretariea of state

OS its real heads.

This attempt to impose npon him a ministry which lie

disliked made the king very angry. But the new cabinet

had a large majority in the House of Commons, atjd the

only chance of resisting it lay in an appeal to the country

against the House of Commons. Such an appeal was not

likely to be responded to unless the ministerB discredited

themselves with the nation. George IIL therefore waitfed

his time. Though a coalition between men bitterly opposed

to one another in all political principles and drawn together

by nothing but love of office waa in itself discreditable, it

needed some more positive cause of dissatisfaction to arouse

the constituencies, which were by no means bo ready to in-

terfere in political disputes at that time as they are now.

Such dissatisfaction was given by the India Bill, drawn up

by Burke. As soon as it had passed through the Commons
the king hastened to procure its rejection in the House
of Lords by his personal intervention with the Peers. He
authorized Lord Temple to declare in his name that he

would count any peer who voted for the Bill as his enemy.

On December 17, 1783, the Bill was thrown out The
next day ministers were dismissed. William Pitt became
prime minister. After some weeks' struggle with a con-

stantly decreasing majority in the Commons, the king dis-

solved parliament on March 25, 1784. The country

rallied round the crown and tho young minister, and Pitt

was firmly established in office.

Since the publication of a letter from Mr Orde in Lord

E. Fitzmaurice's Life of Shclhunie (iil 393) there can be

no reiisonable doubt tliat Pitt not only took advantage of

the king's intervention iu the Lords, but was cognizant of

the intrigue before it was actually carried out. It waa
upon him, too, that the weight of reconciling the country to

an administration formed under such circumstances lay.

IIow he acquitted himself under the task, what were his

great achievements, and what his still greater unaccom-
plished projects should be told in connexion with his name
rather than with that of the king. The general result, so

far as George III. was concerned, was that to all outward
appearance he had won the great battle of his life. It was
he who was to appoint the prime minister, not any clique

resting on a p.arliamentary support. But the circumstances

under which the victory was won were such as to place the

constitution in a position very different from that in which
it would have been if the victory had been gained earlier

in the reign. Intrigue there was indeed in 1783 and 1784
as there had been twenty years before. Parliamentary sup-

port was conciliated by Pitt by the grant of royal favours

03 it had been in the days of Bute. The actual blow was
struck by a most questionable message to individual peers.

But the main result of the whole political situation was that

George IIL had gone a long way towards disentangling the

reality of parliamentary government from its accidents.

His ministry finally stood because it had appealed to the

constitueRcisa against their representatives. At the present

day it has properly become a constitutional axiom that no
such appeal should bo made by the crown itself. But it

may reasonably bo doubted whether any one but the king
was at that time capable of making the appeal Lord Shel-

burne, the loader of the ministry expelled by the coalition,

was unpopular in the country, and the younger Pitt had
not had time to make his great abilities known beyond a
limited circle. The real question for the constitutional

historian to settle is not whether under ordinary circum-
stances a king is the proper person to place himsolf really

a3 weU as nominally at the head of the government ; but
whether under the special circumstances which existed in

1783 it was not better that the king should call upon the
jieople to supixirt Uim. than that eovernment should be left

iu the hands of men who rested their power on cluu
boroughs and the dispensation of patronage, without looking

beyond the walls of the House of Commons for support.

Of the glories of Pitt's ministry this is not the place t«

write. That the king gained credit by them far beyond

his own deserts b beyond a doubt. Nor can there be any

reasonable doubt that his own example of domestic

propriety did much to strengthen the position of liiM

minister. It is true that that life was nnsufferably dull

No gleams of literary or artistic taste lightened it up. The
dependants of the court became inured to dull routine un-

chequered by loving sympathy. The sons of the house-

hold were driven by the sheet weariness of such an

existence into the coarsest profligacy. But all this was

not visible from a distance. The tide of moral and

religious improvement which had set in in England since

the days of Wesley brought popularity to a king who was

faithful to liis wife, in the same way that the tide of manu-
facturing industry and scientific progress brought popu-

larity to the minister who in some measure translated into

practice the principles of the Wealth of Nations.

Nor were there wanting subjects of importance beyond
the circle of politics in which George III. showed a lively

interest. The voyages of discovery which made known so

large a part of the islands and coasts of the Pacific Ocean
received from bim a warm support. In the early days of

the Royal Academy, its finances were strengthened by
liberal grants from the privy purse. His favourite pur-

suit, however, was farming. When Arthur Young was

issuing his Aimah of Agriculture, he was supplied with

information by the king, under the assumed name of Mr
Ralph Robinson, relating to a farm at Petersham.

The life of the king was suddenly clouded over. Early

in his reign, in 17G5, he had been out of health, and it is

now known—what waa studiously concealed at the time

—

that symptoms of mental aberration were even then to be

perceived. In October 1788 he was again out of health, and

in the beginning of the following month his insanity was

beyond a doubt. Whilst Pitt and Fox were contending iu

the House of Commons over the terms on which the

regency should be committed to the prince of Wales, the

king was a helpless victim io the ignorance of physicians

and the brutalities of his servants. At last Dr Willis, who
had made himself a name by prescribing gentleness instead

of rigour in the treatment of the insane, was called in.

L'nder his more humane management the king rapidly re-

covered. Before the end of February -1789 he waa able to

write to Pitt thanking him for his warm support* of his

interests during his illness. On April 23 he went in

person to St Paul's to return thanks for his recovery.

The popular enthusiasm which burst forth around St

Paul's was but a foretaste of a popularity far more univer-

sal The French Revolution frightened the great Whig land»

owners till they made their peace with the king. Those who
thought that the true basis of government was aristocratical

were now of one mind with those who thought that the tru^

basis of government was monarchical; and these two classes

were joined by a far larger multitude which had no political

ideas wh.itever, but which had a moral liorror of the guillo-

tine. As Elizabeth had once been the symbol of resistance

to Spain, George was now the symbol of resistance

to France. He waa not, however, more than the symbol

Ho allowed Pitt to levy taxes aud incur debt, to launcli

armies to defeat, and to prosecute the English imitators of

French revolutionary courses. At last, however, after the

Union with Ireland was accomplished, he learued that

Pitt was planning a scheme to relieve the Catholics from

the disabilities under which they laboured. Tlie plan was

revealed to him by the chancellor, Lord Loughborough, a

eelfish and intriguing politician who had served all parties

X. - 54
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la turn, and who sought to forward his own interests by
falling in with the king's prejudices. George III. at once

took up the position from which he never swerved. He
declared that to grant concessions to the Catholics involved

a breach of his coronation oath. All thinking men of a

later generation are of opinion that the objection was un-

tenable. Bui, no one has ever doubted that the king was

absolutelyconvincedof the serious nature of the objection, or

that he believed the measure itself to be beyond measure in-

jurious to church and state. Nor can there be any doubt

that he had the English people behind him. Both in his

peace ministry and in his war ministry Pitt had taken his

stand on royal favour and on popular support. Both failed

him alike now, and he resigned office at once. The shock

to the king's mind was so great that it brought on a fresh

attack of insanity. This time, however, the recovery was

rapid. On March H, 1801, Pitt's resignation was formally

accepted, and the late speaker, Mr Addington, was installed

in office as prime minister.

The king was well pleased with the change. He was
never capable of appreciating high merit in any one; and
he was unable to perceive that the question on which Pitt

had resigned was more than an improper question, with

wliich he ought never to have meddled. " Tell him," he

said, in directing his physician to inform Pitt of his restora-

tion to health, " I am now quite well, quite recovered

from my illness; but what has he not to answer for, who
has been the cause of my having been ill at all 1"

Addington was a minister after his own mind. Thoroughly
honest and respectable, with about the same share of abili-

ties as was possessfid by the king himself, he was certainly

not likely to startle the world by any flights of genius.

But for one circumstance Addington's ministry would have

lasted long. So strong was the reaction against the Revolu-

tion that the bulk of the nation was almost as suspicious of

genius as the king himself. Not only was there no outcry

for legislative reforms, but the very idea of reform was un-

popular. The country gentlemen were predominant in

parliament, and the country gentlemen as a body looked

upon Addington with respect and affection. Such a minister

was therefore admirably suited to preside over affairs at

home in the existing state of opinion. But those who were

content with inaction at home would not be content with

inaction abroad. In time of peace Addington would have

been popular for a season. In time of war even his warmest

admirers could not say that he was the man to direct armies

in the most terrible struggle which had ever been conducted

by an English Government.

For the moment this difficulty was not felt. On uctober

1, 1801, preliminaries of peace were signed between Eng-

land and France, to be converted into the definitive peace

of Amiens on March 27, 1802. The ruler of France was

now Napoleon Bonaparte, and few persons in England be-

lieved that he had any real purpose of bringing his aggres-

sive violence to an end. " Do you know what I call this

peace V said the king; "an experimental peace, for it is

nothing else. But it was unavoidable."

The king was right. On May l8, 1803, the declaration

of war was laid before parliament The war was accepted

by aU classes as inevitable, and the French preparations for

an invasion of England roused the whole nation to a glow

of enthusiasm only equalled by that felt when the Armada
threatened our shores. On October 2G the king reviewed

the London volunteers in Hyde Park. He found himself

the centre of a great national movement with which he

heartily sympathized, and which heartily sympathized with

him.

On February 12, 1804, the king's mind was again

affected. When he recovered, he found himself in the

midst of a ministeria'. crisis. Public feeling allowed but

one opinion to prevail in the country,—that Pitt, not
Addington, was the proper man to conduct the administra-

tion in time of war. Pitt was anxious to form an adminis-

tration on a broad basis, including Fox and all prominent
leaders of both parties. The king would not hear of the

admission of Fox. His dislike of him was personal as well

as political, as he knew that Fox had had a great share in

drawing the prince of Wales into a life of profligacy. Pitt

accepted the king's terms, and formed an administration in

which he was the only man of real ability. Eminent men
such as Lord Grenville refused to join a ministry from
which the king had excluded a great statesman on purely
personal grounds.

The whole question was reopened on Pitt's death on Janu-
ary 23, 1800. This time the king gave way. The ministry

of All the Talents, as it was called, included Fox amongst
its members. At first the king was observed to appear .

depressed at the necessity of surrender. But Fox's charm
of manner soon gained upon him. " Mr Fox," said the

king, " I little thought that you and I should ever meet
again in this place; but I have no desire to look back upon
old grievances, and you may rest assured I never shall re-

mind you of them." On September 13 Fox died, and it

was not long before the king and the ministry were openly
in collision. The ministry proposed a measure enabling

all subjects of the crown to serve in the army and navy
in spite of religious disqualifications. The king objected

even to so slight a modification of the laws against the

Catholics and Dissenters, and the ministers consented to

drop the bill. The king asked more than this. He
demanded a written and positive engagement that this

ministry would never, under any circumstances, propose to

him " any measure of concession to the Catholics, or even
connected with the question." The ministers very properly

refused to bind themselves for the future. They were con-

sequently turned out of office, and a new ministry was
formed with the duke of Portland as first lord of the

treasury and Mr Perceval as its real leader. The spirit of

the new ministry was distinct hostility to the Catholic

claims. On April 27, 1807, a dissolution of parliament was
announced, and a majority in favour of the king's ministry

was returned in the elections which speedily followed.

The elections of 1807, like the elections of 1784, gave

the king the mastery of the situation. In other respects

they were the counterpart of one another. In 1784 the

country declared, though perhaps without any clear con-

ception of what it was doing, for a wise and progressive

policy. In 1807 it declared for an unwise and retrogres-

sive policy, with a very clear understanding of what it

meant. It is in his reliance upon the prejudices and ignor-

ance of the country that the constitutional significance of

the reign of George UL appears. Every strong Govern-
ment derives its power from its representative character.

At a time when the House of Commons was less really

representative than at any other, a king was on the throne

who represented the country in its good and bad qualities

alike, in its hatred of revolutionary violence, its moral

sturdiness, its contempt of foreigners, and its defiance of

all ideas which were in any way strange. Therefore it was

that his success was not permanently injurious to the work-

ing of the constitution as tlie success of Charles I. would
have been. If he were followed by a king less English

than himself, the strength of representative power would
pass into other hands than those which held the sceptre.

The overthrow of the ministry of All the Talents was

the last political act of constitutional importance in which

George UI. took part. The substitution of Perceval for

Portland as the nominal head of the ministry in 1809 was

not an event of any real significance, and in 1811 the reign

practically came to an end. The king's reason finally broke
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down after the death of tho Princess Amelia, his favourite

child. The remaining nine years of his life were passed iu

insanity and blindness, and when he died on January 29,

1820, iu his eighty-second year, no political results were

to be anticipated.

George III. had nine sons. After his successor came

Frederick, duke of York and Albany (17G3-1827)
;

William Henry, duke of Clarence, afterwards King

WUliani IV. (1765-1837); Edward Augustus, duke of

Kent (1767-1825), father of Queen Victoria; Ernest

Augustus, duke of Cumberland, afterwards king of

Hanover (1771-1851); Augustus Frederick, duke of

Sussex (1773-1843); Adolphus Frederick, duke of Cam-

bridge (1774-lSoO); Octavius (1779-1783); Alfred

(1780-1782). He had also six daughters—Charlotte

Augusta (1766-1816), married in 1797 to Frederick,

king of Wiirtemberg ; Augusta Sophia (1768-1840);

Elizabeth (1770-1840), married Frederick, landgrave of

Hesse-Homburg, 1818; Mary (1776-1857), married to

William Frederick, duke of Gloucester, 1816; Sophia

(1777-1848) ; Amelia (1783-1810). (s. E. G.)

GEORGE IV. {Georye Augiislus Frederlch, 17G2-1S30),

lived long enough to strip the crown of the leadership of

the nation which his father had won for it. Born on

August 12, 1762, he was noted in the years of his early

manhood for good looks, for ease of carriage, and gracious-

ness of manner. He soon plunged into the whirl of

sensual excitement. His life was passed iu the grossest

profligacy. He was false as well as licentious His word

was never to be trusted. Ifot even an occasional gleam of

brightness lights up the dark picture of his career. If he

now and then flung to a dependant a kindly word which

cost him nothing, no serious project of well-doing ever

occupied his thoughts. Politics had no attraction for him
except so far as changes of Government might minister to

his ease, or bring him money to bo squandered iu some
new scheme of folly.

Such a character was probably beyond the reach of any
education. But it is certain that the education which he re-

ceived in the strict and formal domestic circle of his parents

was only fitted to repel him from the path of virtue. His

father became to him the type of uninteresting formality.

He gladly sought tho society of his father's Whig oppo-

nents, and was initiated by Fox and Sheridan in the vices of

the fashionable world. In 1783 he naturally supported

the coalition ministry which his father detested, and the

coalition ministry in return proposed to raise his income
from £50,000 to XIOO.OOO. The king saved the ministry

from committing one more blunder in its career by refusing

to sanction the proposition. In 1786 the prince's friends

urged Pitt to increase the allowance, but Pitt refused to do
anything of the kind. All the world knew that the money
would be frittered away at the gambling table or in some
other equally disreputable way. Applying to the king and
getting a distinct refusal, the prince sold his horses and
carriages, shut up his house, and dismissed his servants.

As it was well known that these were not the expenses

which had brought him to distress, he was only laughed at

for his pains. A lower depth was soon reached. The
prince fell in love with Mrs Fitzherbert who had been
twice a widow at twenty-five. She was ready to marry him,

but she would yield to him on no other terms. She was a

Roman Catholic, and a marriage by the heir of the crown
with a Roman Catholic forfeited his succession by the Act
of Settlement. Nor, by the Royal Marriage Act, could he
legally contract marriage even with a Protestant without

his father's consent, unless at the end of a year after formal

notice had been given, and then only if parliament had not
expressed its disapprobation. Believing truly that he could
contract no legal marriage with Mi-s Fitzherbert, be was

quite ready to go through the form of marriage. Mrs
Fitzherbert, holding that the performance of the ceremony
by a priest of her church was of sacramental cflBcacy,

was indifferent to the legality of the proceeding. The
marriage took place. Kot long afterwards, in April 1787,
Alderman Xewenham moved iu the House of Commons for

a grant in relief of the prince. In the course of debate

allusion was made to a marriage which might bring in

question the succession. Fox went to the prince, and was
assured by him that the marriage had never even formally

taken place. Fox, deceived by his apparent openness,

came down to the House and assured the Commons that

the whole story was a malicious falsehood. The next day

a friend of Fox's opened his eyes to the trick which had
been played on him. "I see by the papers, Mr Fox," La

said, " that you have denied the fact of the marriage of the

prince of Wales with Mrs Fitzherbert. You have been
misinformed. I was present at that marriage." The
prince was not content with his original falsehood. He
threw out hints to his friends that Fox had exceeded big

instructions. He led Mrs Fitzherbert to believe that Foxhad
uttered the denial unsuggested. " Only conceive, Maria,"

he said to her, " what Fox did yesterday. He went down
to the House and denied that you and I were man and
wife." The denial however cleared away for the moment
one cause of the prince's unpopularity. With the consent

of the Government he received an addition of £10,000 to

his iucome, £161,000 to pay his debts, and £20,000 for

the repairs of Carlton House. The temporary insanity of

the king in 1788 again brought the prince's name promi-

nently before the public. Fox maintained and Pitt denied

that the prince of Wales, as the heir-apparent, had a right

to assume tho regency independently of any parliamentary

vote. Pitt, with the support of both Houses, proposed to

confer upon him the regency with certain restrictions. The
recovery of the king in February 1789 put an end to the

prince's hopes. During the king's illness he had been in

the habit of amusing his companions by mimicry of his

unfortunate father. The disgust caused by his behaviour

had doubtless some part in the enthusiasm with which the

king was received when he went in state to St Paul's to

return thanks for his recovery. In 1 795 the prince married

Caroline of Brunswick, because his father would not pay

his debts on any other terms. Her behaviour was light

and flippant, and he was brutal and unloving. The ill-

assorted pair soon parted, and soon after the birth of their

only child, the Princess Charlotte, they were formally

separated. With great unwillingness the House of Com-
mons voted fresh sums of money to pay the prince's debts.

In 1811 the prince at last became regent in consequence

of his father's definite insanity. No one doubted at that

time that it was in his power to change the ministry at his

pleasure. He had always lived in close connexion with tho

Whig opposition, and he now empowered Lord GrenviUe

to form a ministry. There soon arose differences of opinion

between them on the answer to be returned to the address of

the Houses, and the prince regent then informed the prime

minister, Jlr Perceval, that he should continue the existing

ministry in office. The ground alleged by him for this de-

sertion of his friends was the fear lest his father's recovery

might be rendered impossible if he should come to hear of

the advent of the Opposition to power. Lord Wellesley's

resignation in February 1812 made the reconstruction of

the ministry inevitable. As there was no longer any

hope of the king's recovery, the former objection to a Whig
administration no longer existed. Instead of taking the

course of inviting the Whigs to take office, he asked them

to join the existing administration. The Whig leaders

however refused to join, on che ground that the question of

the Catholic disabilities was too important to be shelved,
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and that their difference of opinion with Mr Perceval was
too glaring to be ignored. The prince regent was exces-

sively angry, and continued Peroevnl in office till that

ininisber's assassination ou May 11, when he was succeeded

by Lord Liverpool, after a negotiation in which the pVo-

position of entering the cabinet was again made to the

Whigs and rejected by them. In the military glories of

the following years the prince regent had no share. When
the allied sovereigns visited England in 1814, he played

the part of host to perfection. So great was his unpopu-
larity at home that hisses were heard in the streets as he
accompanied his guests into the city. The disgust which
his profligate and luxurious life caused amongst a people

suffering from almost universal distress after the conclusion

of the war rapidly increased. In 1817 the windows of

the prince regent's carriage were broken as he was on his

way to open parliament.

The death of George tIL on January 29, 1820, gave to

his son the title of king without in any way altering the

position which lie had now held for nine years. Indirectly,

however, this chang3 brought out a manifestation of popular
feeling such as his father had never been subjected to even

in the early days of Ill's reign, when mobs were burning
jack-boots and petticoats. The relations between the new
king and his wife unavoiJably became the subject of

public discussioa lu 1806 a charge against the princess

of having given birth to an illegitimate child had been con-

clusively disproved, and the old king had consequently re

fused to withdraw herd.iughter, the Princess Charlotte, from
her custody. When in the regency the prince was able to

interfere, and prohibitel hii wife from sseing her daughter
more than once a fortnight. On this, in 1813, the princess

addressed to her husband a letter setting forth her com-
plaints, and receiving no answer published it in the

Morning Chronicle. The prince regent then referred the

letter, together with all papers relating to the inquiry of

1806, to a body of twenty-three privy councillors for au
opinion whether it was fit that the restrictions on the inter-

course between the Princess Charlotte and her mothershould
continue in force. All except two answered as the regent
wished them to answer. But if the official leaning was
towards the husband, the leaning of the general public was
towards the wife of a man whose own life had not been
such as to justify him in complaining of her whom he had
thrust from him without a charge of any kind. Addresses
of sympathy were sent up to the princess from the city of

London and other public bodies. The discord again broke
out in 1814 inconsequence of the exclusion of the princess
from court during the visit of the allied sovereigns. In
August in that year she left England, and after a little time
took up her abode in Italy. The accession of George IV.
brought matters to a crisis. He ordered that no prayer
for his wife as queen should be admitted into the
Prayer Book. She at once challenged the accusation
which was implied in this omission by returning to Eng-
land. On June 7 she arrived ir. Londoa Before she left

the Continent she had been informed that proceedings would
be taken against her for adultery if she landed in England.
Two years before, in 1818, commissioners had been sent to
Milan to investigate charges against her, and their report,
laid before the cabinet in 1819, was made the basis of the
prosecution. On the day on which she arrived in London
a message was laid before both Houses recommending the
criminating evidence to parliament. A secret committee
in the House of Lords after considering this evidence
brought in a report on which the prime minister founded
a Bill of Pains and Penalties to divorce the queen and to
deprive her of her royal title. The Bill passed the three
reading's v/ith diminished majorities, and when on the third
reading it ob:.unod only a majority of nine, it was aban

doned by the Government. The king's unpopularity, great

as it had been before, was now gteater than ever. Public

opinion, without troubling itseli to ask whether the queen
was guilty or not, was roused to indignation by the spec-

tacle of such a charge being brought by a husband who had
thrust away his wife to fight the battle of life alone, without

protection or support, and who, whilst surrounding her with

spies to detect, perhaps to invent, her acts of infidelity, was
himself living in notorious adultery. In the following year

(1821) she attempted to force her way into Westminster
Abbey to take her place at the coronation. On this occasion

the popular support failed her; and her death not long

afterwards relieved the king from further annoyance.

Immediately after the death of the queen, the king set

out for Ireland. He remained there but a short time,

and his effusive declaration that rank, station, honours,

were nothing compared with the exalted happiness of

living in the hearts of his Irish subjects gained him a

momentary popularity which waa beyond his attainment

in a country where he was better known. His reception

in Dublin encouraged him to attempt a visit to Edinburgh
in the following year (August 1 822). Since Charles U. had
come to play the sorry part of a covenanting king in 1650
no sovereign of the country had set foot on Scottish soil

Sir Walter Scott took the leading part in organizing his

reception. The enthusiasm with which he was received

equalled, if it did not surpass, the enthusiasm with which
he had been received in Dublin. But the qualities which
enabled him to fix the fleeting sympathies of the moment
were not such as would enable him to exercise the influ-

ence in the government which had been indubitaWy

possessed by his father. He returned from Edinburgh to

face the question ol'Tne appointment of a secretary of state

which had been raised by the death of Lord Londonderry,

better known to the world by his earlier title of Castle-

reagh. It was upon the question of the appointment of

ministers that the battle between the Whigs and the king

had been fought in the reign of George III. George lY.

had neither the firmness nor the moral weight to hold the

reins which his father had grasped. He disliked Canning for

having taken his wife'seide very much as his father had dis-

liked Fox for taking hisown. But Lord Liverpool insisted on

Canning's admission toofiice, and the king gave way. Tacitly

and without a struggle the constitutional victory of the last

reign was surrendered. But it was not surrendered to the

same foe as that from which it had been won. The coalition

ministry in 1 784 rested on the great landowners and the

proprietors of rotten boroughs. Lord Liverpool's ministry

had hitherto not been very enlightened, and it supported

itself to a great extent upon a narrow constituency. But
it did appeal to public opinion in a way that the coalition

did not, and what it wanted itself in popular support would

be supplied by its successors. What one king had gained

from a clique another gave up to the nation. Once more,

on Lord Liverpool's death in 1827, the same question was

tried with the same result. The king not only disliked

Canning personally, but he was opposed to Canning's policy.

Yet after some hesitation he accepted Canning as prime

minister; and when, after Canning's death and the short

ministry of Lord Goderich, the king in 1828 authorized the

duke of Wellington to form a ministry, he was content to

lay down the principle that the members of it were not

expected to be unanimous on the Catholic question. When
in 1829 the Wellington ministry unexpectedly proposed to

introduce a BiU to remove the disabilities of the Catholics,

he feebly strove against the proposal and quickly withdrew

his opposition. "The worn-out debauchee had neither the

merit of acquiescing in the change nor the courage to

resist it.

Geort,a IV. died vn June 2G. 1830. He had rendereJTs
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tUe constitution of his country the service of tacitly aban-

doning a position which had been perhaps necessarily

achieved by his father, but which it viaa not desirable that

the sovereigns of England should permanently occupy.

His only child by his wife Queen Caroline was the

Princess Charlotte Augusta, married in 1816 to Leopold

of Saxe-Coburg, afterwards king of the Belgians. She

died in childbirth November 6, 1817. (s. R. G.)

GEORGE OF Cappadocia, who from 356 to 301 was

Ariau archbishop of Alexandria, was born, about the begin-

ning of the 4th century. According to Ammianus (jLxii. 11),

he was a native of Epiphania, in Cilicia ; but universal

tradition makes him a Cappadocian. Gregory Nazianzen

tells us that bis father was a fuller, and that he himself soon

became notorious as a parasite of so mean a type that he

would "sell himself for a cake." By his powers of insinua-

tion he succeeded in obtaining a lucrative contract for sup-

plying bacon to the army, but fulfilled its terms so ill

that he was soon compelled to abscond after Ire had with

difficulty escaped death at the liands of the indignant

soldiers. After many wanderings, in the course of which

ha seems to have lived for some time at Constantinople,

and to have amassed a considerable fortune as receiver

of taxes, he ultimately reached Alexandria, It is not

known how or when he obtained ecclesiastical orders ; but,

after Athanasius had been banished in 356, George was

promoted by the influence of the then prevalent Arian

faction to the vacant see. His persecutions and oppressions

of the orthodox ultimately raised a rebellion which com-

pelled him to flee for his life; but his authority was re-

stored, although with difficulty, by a military demonstration.

Untaught by experience he resumed his course of selfish

tyranny over Christians and heathen alike, and raised the

irritation of the populace to such a yitch that, within a few

days after the accession of Julian, they rose en masse,

dragged him out of prison, where he had been placed by the

magistrates for safety, paraded him with every indignity

through the streets on the back of a camel, burnt his dead
body, and cast the ashes into the sea (December 24, 301).

With much that was sordid and brutal in his character

George combined a highly cultivated literary taste, and in

the course of his chequered career he had found the means
of collecting a splendid library, which Julian ordered to be

carefully preserved and conveyed to Antioch for his own
use. The original sources for the facts of the life of George
of Cappadocia are Ammianus, Gregory Nazianzen, Epipha-
nius, and Athanasius. In modern times his character has

been drawn with graphic fidelity by Gibbon in the 23d
chapter of the Decline and Fall.

GEORGE, Saint, according to Metaphtastesthe Byzan-
tine hagiologist, whose narrative is substantially repeated in

the Roman Ada Sanctorum and in the Spanish breviary,

was born in Cappadocia of noble Christian parents, from
whom he received a careful religious training. Having
embraced the profession of a soldier, he rapidly rose under
Diocletian to high militaiy rank. When that emperor had
begun to manifest a pronounced hostility towards Christi-

anity George sought a personal interview with him, in which
he made deliberate profession of his faith, and, earnestly

remonstrating against the persecution which had begun,
resigned his commission. He was immediately laid under
arrest, and after various tortures, finally put to death at

Nicomedia (or, according to otheraccounts, at Lydda) April

23, 303. His festival is observed on that anniversary by the
entire Roman Church as a semi-duplex, and by the Spanish
Catholics as a duplex of the first class with an octave. The
day is also celebrated as a principal feast in the Greek
Church, wliere the saint is distinguished by the titles

f^cyoXo/iapTup and rpoircuoc^opos.

In the canon of Pope Qelaaius (494) George is mentioned

among the martyrs whom the Roman Church venerates, but
whose gesta it does not read.' The language implies that

even at that date much had been written concerning him,

but little that the Catholic Church could accept ns trust-

worthy. Numerous traits from the biography of the here-

tical archbishop had already crept, it would seem, in to the acta

of the orthodox soldier ; and it was feared that any vigorous

attempt to eliminate these would leave but a small residue

of fact. Modern investigation has proved that apprehension

to have been well founded, for even on the Catholic side in

the controversy regarding the existence and character of St

George, the chief contention is simply the improbability

that within the space of 150 years a turbulent and un-

scrupulous Arian ecclesiastic should have come to be re-

puted a holy martyr for the Catholic faith. The caution

displayed with regard to St George in the 5th century was

not long preserved ; Gregory of Tours, for example, asserts

that his relics actually existed in the French village of Le
Maine, where many miracles were wrought by means of

them ; and the Venerable Eede, while BtlU explaining that

the gesta of St George are. reckoned apocryphal, commi'ta.

himself to the statement that the martyr was beheaded

under Dacian,king of Persia, whose wife Alexandra.however,

adhered to the Catholic faith. The dragon was a still later

introduction into the legend, which, as given by Jacobus de

Voragine and later writers, ceases to represent the hero as

in any sense a sufl'erer. In its current popular form the

story of his successful conflict is probably a mere modifi-

cation of the old Aryan mythus, to which many inter-

preters are now disposed to attach a solar interpretation.

The popularity of the name of St George in England

dates from the time of Richard Coeur de Lion, who, it was

said, had successfully invoked his aid during the first

crusade; but it was not till the time of Edward III. that

he was made patron of the kingdom, although at the

council of Oxford in 1222 it had already been ordered that

his feast should be kept as a national festival The republics,

of Genoa and Venice we:e also under bis protection ; and

his name is much revered in all the Oriental churches.

See Hcjlin, The History of that most famous Siiynt and Smildier

of Christ Je!,us, St George of Cappadocia (1631) ; and llilner, An
Historical and Critical I-nquiry into'ihe Existence and Cfuircuter of

St George, Patron of England (1795). For some account of the

numerous artistic loprcscntatious, whether of his martyrdom or of

liis triumph, see Jamicson 3 Sacred and /.cge-ndunj Art, vol. ii.

GEORGE, known as Pisides or Pisida, ^ Byzantine

writer of the 7th century, was, as his surname implies, a

native of Pisidia ; but of his personal history nothing is

known except that he had been ordained a deacon, and that

he held either simultaneously or successively the offices of

"Chartophylax," " Scenophylax," and " Referendarius " in

the " Great Church " (that of St Sophia) at Constantinople.

He is also believed to have accompanied the first expedition

(622) of the emperor Heraclius against the Persians; at

all events his earliest work, consisting of 1098 iambic

trimeter verses under the title 'Eis r^i' koto. Ucpo-iy cKcrrpa-

Tciav 'ttpanXciov Tov /SacriAt'ws aKpodcrcii '''P^'-'^t
W devoted

to such a description of that campaign as could hardly have

come from any other than an eye-witness. This composition

was followed by the 'A/Sapoca or HdAc/jos 'A/SapiKoi in 541

verses, containing the details of a futile attack on Constan-

tinople made by the Avari in 620, while the emperor, was

absent and the Persian army In occupation of Chalcedon ;

and by the "HpaKXia's, a general survey of the exploits both

at home and abroad of Heraclius down to the final over-

throw of Chosroes in 627, which is believed to have been

written before the end of 628. In addition to these three

works, which have been edited by Bekker in the Ccrpva

scriptorum hisior. By.ant. (1836), we have from the pen of.

' The full text of this canon is given hy Heyhn, p. it c. 9.
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George of Pisidia the 'E^a^/iepov 'jtoi Kocr/iovpyia, a poem
upon tUe creation of the world, containing in its present

form 1910 trimeter iambic verses; a treatise on the vanity

of life, 'Ei9 Tov iidratov jiiov, in 262 verses ; a controversial

composition against Severus of Antioch, Kara Scurjpou, in

731 verses; two short poems upon the resurrection of Christ

and upon the temple of the Virgin at Blachernse respect

ively, and a prose encomium upon Anastasius the martyr,

("EyKoi^tof «i5 rov ayiov' kvatrra<r^ov fidprvpa). George

of Pisidia h> known to have written several other works,

which, however, are no longer extant ; and there is no suffi

cient reason for assigning to him the compilation of the

Chronicon Pascluile, or the astronomical poem entitled

Empedoclis Sphcera. The Hexaemeron and De Vauitate

Vitas were first printed along with a Latin version at Paris

in 1584 or 1585 by Federicus Morellus. They are also to

be found in the Max. Bibliotheca Velt. Pairum, xii. p. 322

(1677); and in the 46th vol. of Migne's Patrologia Oneca.

The only complete edition of all the extant works is tliat

of Quercns in Foggini's Corp. Hist. Byzant. Nova Ap-
pendix (Rome, 1777). As a versifier George is correct and
even elegant; as. a chronicler of contemporary events he
is exceedingly useful ; but the modern verdict on his

merits as a poet has not confirmed that of those later,

Byzantine writers whoso enthusiastic admiration led them
to compare him with and even prefer him to Euripides.

Recent criticism is unanimous in characterizing his com-
position as artificial and almost uniformly dull.

GEORGE OF Trebizond (1396-1486), one of the dis-

tinguished writers in the great controversy between Aris-

totelianism and Platonism in the 15th century, was born at

Chandace in the island of Crete. He received his cognomen
apparently from the fact that his ancestors had come from
Trebizond. At What period he came to Italy is not abso-

lutely certain ; according to some accounts he arrived as

early as 1430, and settled as teacher of philosophy and
rhetoric at Venice ; according to others ho did not come over

to Italy till the period of the council of Florence (143&-9).
His reputation as a teacher and as translator of Aristotle

was very great, and he waa selected aa secretary by Pope
Nicholas V., an ardent Aristotelian. The needless bitter-

ness of his attacks upon Plato (in the Comparatio Arislotelis

et Platoiiis), which drew forth a powerful respouse from
Cessaeiom (q v.), and the manifestly hurried and inaccurate

character of I1L3 translations both of Plato and of Aristotle,

combined to ruin his fame as a scholar, and to endanger
his position aa a teacher of philosophy. The indignation
against him 011 account of \\\i first-named work was so great

tliat he would probably have been compelled to leave Italy,

had not Alphonso V. given him protection at the court of

Naples. He died at Rome in 1486. Many of his transla-

tions of Aristotelian treatises are to be found in the older

editions of Aristotle. A notice of his other writings is

given in Fabricius, Biblioth. Graeca.

GEORGETOWN, the port of entry for the DUtrict of

Columbia in the United States of North America, is situated

on the left bank of the Potomac at the head of navigation,

about 1\ miles W.N.W. of the capitol of Washington City,

with which it communicates by four iron bridges thrown
across Rock Creek. Founded by the colonial Government
of Maryland in 1751, Georgetown wis a city with a distinct

adminiatration from 1789 to 1871 ; but in the latter year
it was merged in the District of Columbia, and in 1878 it

was incorporated with the city of Washington, so that now
it has properly no distinct existence. It is beautifully

situated along a range of hills, whose loftier eminences,
locally called the Heights, afford delightful positions for
villas and country seats, with extensive prospects over the
river and Washington. The most noteworthy institution

is Georgetown CoUeire, the oldest Roman Catholic college

in the United States, wuich occupies two haudsouio
brick buildings in the midst of extensive grounds at the
west end. It was founded as an academy in 1789, was
chartered aa a college in 1799, and in 1815 received

the right of conferring degrees. Its medical depart-

ment, originated in 1851, and the legal department, dating
from 1870, are both in Washington. The university

has a hbrary of upwards of 30,00U volumes, an extensive

apparatus for physical science, and a museum of natural

history. In 1873 the teaching staff numbered 35. Among
the other institutions in the town may be mentioned the

Convent of the Visitation, with a female academy attached;

the Peabody library ; the Linthicum institute (founded
in 1872 by a retired merchant, who left S50,000 for

the education of poor white boys) ; the aged women's
house, maintained by voluntary subscription ; and the

•industrial home for juvenile vagrants. The aqueduct

which conveys a branch of the Chesapeake and Ohio canal

over the Potomac is 1446 feet long, and its granite piers,

nine in number, rise 36 feet above the ordinary surface of

the water, and rest on the solid rock 17 feet below the

bottom of the river, A great decline has taken place in the

commercial activity of Georgetown. Its foreign trade ia

very slight, being represented in the year ending June 30,

1878, by no more than 6113 dollars of imports and 10,056

dollars of exports ; but its share in the coasting trade is still

considerable, 187 steamers and 45 sailing vessels, affording

a total tonnage of 96,339 tons, having entered in the year

already mentioned ; its position at the terminus of the

Chesapeake and Ohio canal secures for it a fair share in the

shipping of the coal from the Alleghany fields; and ita

fisheries render it a great market for shad and herrings.

Among the industrial establishments the first place is held

by the flour-mills, six in number ; but there are also corn-

mills, timberyards, tanneries, foundries, breweries, a paper-

mill, and a vinegar factory. The principal cemetery for

Washington occupies a beautiful situation on Georgetown

Heights. In 1830 the population of Georgetown was 8441;

in 1840 it was only 7312 ; by 1860 it had reached 8733

;

and in 1870 it waa 11,384.

GEORGETOWN, known as Stabroek during the Dutch
period, now the capital of British Guiana, is situated in the

county of Demerara on the east bank of the Demerara river,

about a mile from its mouth, in 6° 49'30"N. lat. and 58^ II'

30" W. long. It is one of the prettiest towns of that part

of the world, and presents an unusually attractive appear-

ance to the approaching voyager. The streets are wide and

straight, intersecting each other at right angles, and recall-

ing, by the canals that run along the centre, the memory of

the Dutch ; and the houses are so richly embosomed by

cabbage-palms, cocoa-nut trees, and other trees and shrubs,

that they look rather like a collection of vDlas than a town.

The street along the river side, where the shops and stores

are mainly situated, forms, however, an exception ; there

everything ia plain, bare, and business-like. Private

dwelling-houses are usually buUt of wood and raised 3 or

4 feet above the soil on wooden piles or brick pillars ; they

are painted in various simple colours, for the most part ia

white ; in front they have open verandahs. Among the

public edifices the first place is due to a building in the

centre of the town which was erected between 1829 and

1834 jit a cost of £60,000, to accommodate the legislative

council, the courts of justice, the custom house, the treasury,

and other administrative offices ; it is of considerable extent

and architectural beauty, with shady porticoes and marble-

paved galleries supported on cast-iron columns. Besides a

cathedral, which cost £15,000, there are churches belonging

to the Wesleyans, the Baptists, the London Missionary

Society, and other ecclesiastical organizations, several

liberally maintained hospitals, an icehouse, and two market-
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jilace-s, of which the one opened in 1844 cost Xn,400, and

t.'io other opened in 1852 cost £2450. The prison, a largo

building, or rather coUectipn of buildings, surrounded by

a strong wooden wall, can accommodate upwards of 200

prisoners. A fort, the Frederick William, situated below

the town, ouly contains a small battery, but in the vicinity

there are extensive and well-organized barracks. One of the

principal disadvantages due to the position of Georgetown

is the lack of drinking water ; but this is so far remedied

by the construction of both private and public tanks for the

storage of the rain, by the introduction of water from the

Lamaha creek, by a canal, and further by the boring of

Artesian wells. The first attempts to apply the Artesian

principle was made in 1831 by Major Staple, and his

example has been widely imitated not only in the town itself

but also in the surrounding country. Though the water

thus obtained is strongly impregnated with iron, carbonic

acid gas, salt, and magnesia, it is readily drunk by horses

and cattle, and after it has been scummed and filtered it can

be used for cooking. As it rises to the surface the water

has a temperature of 84° Fahr., 5° higher than the water

in the river. Ice is almost a necessity of life in the town,

and it forms a regular import from Boston, along with fresh

meat and other northern produce. The population of

Georgetown in 1851 was 25,508 ; in 18G1 it was 29,174 :

and by 1871 it had reached 36.5G2. (See Appun, Unler

den Tropen, Jena, vol. ii).

GEORGIA, a kingdom in central Transcaucasia, ro

markable for the long list of its sovereigns, the monarchy
having extended over a period of upwards of 2000 years,

the kings reigning at times independently, or under the

rule of Persia, Turkey, or the Eastern empire. The earliest

name of the country was Karthli; the ancients knew it as

Iberia, bounded on the one side by Colchis and on the other

by Albania; and it has for centuries been called Georgia.

Georgia proper, which includes Karthli and Kakhetia, is

bounded on the N. by Ossety and Daghestan, on the E. by
Shekynn, on the S. by Shamshadyl and the khanates of

Erivan and Kara, and on'the W. byGouria and Imeritia
;

but the kingdom at titncs included Gouria, Mingrelia,

Abkhasia, Imeritia, and Daghestan, and extended from the

great mountain range to the Araxes. It now forms the

government of Tiflis, divided into the districts of Douahett,
Telav, Sygnah, Gori, and Akhalzikh, having an area of

nearly 25,000 square miles, and in 1873 a population of

635,313, made up chiefly of Georgians and Armenians,

—

there being also Persians, Tatars, and a few Jews and
Europeans. The chief city is the ancient capital of Tiflis,

the seat of government, under a governor-general, for the
whole cf Transcaucasia, and tho principal centre of com-
merce. See Caucasus aud Tiflis.

Vegetable Products.—The valleys and declivities are
fertile, producing maise, millet, barley, oats, rice, beans,
lentils, and corn (which is best in the plains near Gori), also
cotton, flax, and hemp, now exported exclusively to Russia.
The vineyards cover 75,400 acres, the average produce of
wine being at the rate of 230 gallons per acre ; the valley
of the Alazan yields the best qualities. It is consumed
in the country and adjoining districts, the only wine ex-
ported being that produced from vine-canes brought from
the Crimea. Grapes are gathered in September, and the
wine is fit for use one month after it has been put into a
bourdi/oid; " skin," or ii<evri/, a huge earthen jar in which it

may be preserved for years. New vines are planted every
SIX, eight, or ten years, according to the nature of the soil, and
lire cut after the fruit is gathered, and again in March and
April when the soil is turned up. The Lecanium vitis and
Oidium have attacked the plants from time to time, though
not in severe form, but tho Phylloxera vastatrix has been
hitherto quite unknown. lathe vineyards are often seen

the apple, pear, and qnince trees; other fruits include the

pomegranate, peach, apricot, plnm, almond, mulberry,

pistachio, fig, cherry, walnut, hazel-nut, medlar, melon aud
water melon, raspberry, &c. In summer the banks of

streams are covered with beautiful wild flowers,—the prim-

rose in double form, the crocus of varied colours, and
snowdrops appearing early in March in the greatest pro-

fusion.

Animals.—The domestic'-'nimals are tho camel, ox, mule,

a-ss, and bufi'alo as beasts of burden, with tho goat, and an

immense number of pigs, pork being favourite food. The
horse—small, hardy, and enduring— is ridden more fre-

quently unshod, except in the hills ; no pains are taken to

improve the breed. The wild animals of greatest import-

ance are the bear, ibex, wolf, hyjeua, fox, wild boar, wild

goat, and antelope; while the pheasant, woodcock, quail,

and "partridge of the Caucasus" are the principal winged
game. The fish taken in the Kour and other rivers are

the sturgeon, silurus, carp, perch, trout, gudgeon, and a

fish resembling the salmon, called oragoxila by the Georgians.

The great sturgeon, belouga or hansen, is taken at the

estuary of the Kour in the Caspian.

Communication.—A railroad connects Tiflis with Poti

ou the Black Sea, the line over the Souram pass, 3037 feet

above the sea, being laid at gradients of 1 in 22, over a

distance of about 8 miles. Lines of rail are projected for

connecting Vladykavkaz in the north, and Djoulpha at the

Persian frontier, with the capital Post-roads are excellent,

and saddle-horses and comfortable vehicles for post-horses

are to be obtained at the principal towns. Locomotion \a

very inexpensive.

History. —Tho material at the disposal of the historian of Georgia
is scanty. An anonymous work of tho 12th century gives the liis-

tory from tho earliest times to the year 1124 ; another, also anony-
mous, is a continuation to the division of the kingdom in 1445;
and a tliird is the compilation by the Czarevitch "Walchoucht, being
the coniplcio annals from the earliest times to ths year 1745.
Tliesc, and a few pamphlets indifferently edited, if we except the
memoirs of his family by Stephen Orbeliani, archbishop of Siouny
in the 13lh century, comprise all that is left to ns during an in-
terval of upwards of 2000 years.

The earliest Aniicuiau chroniclers have included facts on Georgift,

which it is betievcd were founded on traditions Ihey received from
the Georgians. According to these authorities, the Geoigian.
Armcniun, Kahhctian, Lesghian, Mingrelian, and other laces m
Traiisc.iucasia aro tho descendants of Thargamos, who was the
great-orandson of Japhet, tlie son of Nonh, though wa lead in Gen.
X. 3 that Togannah was the son of Gomer, who was the son of
Japhet. Those dilTcrent populations were aftcrwaids included under
the general name of Thargomosiany. The second son of Thar,
ganios, named Karthlos, having settled in that part where is now the
rivulet Karthli, became tlie patriarch and king of the people in the
land aiound, called Kanhli after himself His son Mtzkhethos
founded the city of JItzkhetha, which became the capital ; and a son
of Jltzkliethos, named Ouphlis, was the author of the rock-ciit town
near Gori. At that period the title assumed by the ruler was
vtamojiakti/stj, "lord or head of the house," the worship being
that of the sun, moon, and five planets. The first to revive the title

of king was Phamawaz, 302-237 B.C., who rid the country of the
tyrant Ason, a governor appointed by Alexander the Great. Fhar-
nawnz originated the orthography of the Georgian language, and is

said to have invented the militaiy alphabet. In 140 B.C. Mirvan
became king. His son and successor was dethroned by his owu
subject.s, and the crown offered to Ardaces I., whose son, Arshag,
ascended the throne 71 n.c, the dynasty of Arsaces thus commenc-
ing its rule. The deeds of Sulla, Lucullus, Pompey, and MilJira-

dates ne.vt servo to illustrate the courage and warlike qualities of
tlie pcoido of Iberia, la 265 the Sassaiiian dynasty commenced in
the pel-son of Jliriam, son of Shapour I., who was married to a
daughter of the late king Asphagor. Miriam and all his subjects
wore converted to Christianity by Nouna or Nina, a poor captive,
who had escaped the persecution of Tiridates, king of Armenia.
She prevailed upon the people of Ka thli to desist from offering

human victims, and to overturn their pagan altars ; and the king
erected a sanctuary, which was afterwards replaced by a noble
edifice, 364-379, on the spot where now stands the cathedral at
Jl'zhctt. Miriam applied to Constantine for priests to instruct his
people, and many were sent, among them being Eustace of Antioch.
lu 469 King Vakhtang, surnamed Gaurgasal, " wolf'ion," founded
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a city-which lie calleil Tbylysyb-Kiilnlvy, uow Tiflls, on account of

the warm springs there. Vakhtang established a patriarchate at

MUckhetha, and constructed the fortress of Souram. Ho conquered
Mingrelia, and brought the Ossets and AbkhasJaiiB under subjec-

tiou. He also took possession of a large part of Armenia, and hav-
ing formed an alliance with Chosroea, king of l*eisia, even advanced
into India. The seat of government was transferred from Mt;ikhetha
to Tbylyays-Kalaky, when Dntchy camo to the throne in 499. At
this epoch the Georgian and Armenian Churches had separated

;

and a century later, the Georgian find Russian Churches united.

On the death of Stephanos, who had ruled under the protection

of the Eastern empire, a Bagtatide named Gourarn was nominated
couropolate by the ompoior. Soon after the appearance of Mnhom^t
hi the 7th century, tlie Arabs, having conqueied the Persians, en-
tered Armenia and Georgia, and for nearly a century compelled all,

under pain of death, to embrace Mahoinetanism. In 787 the
Sassanian dynasty came to an end, Ashod i., Mcdz, ** the Great,"

a Bagratide, succeeded, receiving fi-onr the caliph Haroun fll Kus-
chid the title of grand prince, and that of couropolate from the em-

riror ; but it was not until about 841 that the sovereign (Bagiat

) was recognized by the caliph as ruler, the country during the
interval having been continually ravaged by the Arabs. Their
last expedition, in the reign of Bagrat I., included the occupation
of Tiflis. Tho rpigri of Bagrat J 1 1, marks an epoch, for that

monarch, who was king of Abkhasia, succeeded to the crown of

Georgia by right of inheritance, his sovereignty extending from
the Black Sea to the Caspian. He encouraged the arts and
sciences, and was the founder of the noble cathedral at Koritais, the

first building in the stylo of architecture thenceforth denominated
Georgian. During the reign of Bagrnt IV. tire Seljuks commenced
in 1048 a succession of itivasrous, until they were eflectually rejmlscd

by Liparit Orboulk at tho head of a comparatively small force of

Georgrana, Armenians, and Greeks. Liparit hrmself was taken
prisoner, ami Bagrat carrioil off his wife in his absence; but, regain*

mg his liberty, Liparit took up arms against his sovereign, and
drove him out of his capital into Abkhasia, Bagrat appealing to

the emperor, it was arranged that he should return to his kingdom
of Georgia and Abkhasia, Liparit being suffcied, as his dutiful anb-

ject, to retain the pr-ovince of Meskhy.
In 1064 the Seljuks under Arp-Aslan again overran Georgia,

destroying Tiflrs and slarigliteiing tho inhabitants. In 1U72
George if. ascended the throne, and in his reign Tiflrs was again
devastated by the Seljuks, the king himself being forced to fly. With
his valiant son and successor, David JIL, the foiturres of Georgia
changed, for the enemy wns driven out of tho plains of Kakheria,

and the land from Tiflis to Ani was freed of his presence in 112;j

by Ivan Orbelianr, whoso signal services were rewarded by elevation

to the rank of constable. Tlie next monarchs were Demetrius 1.

and David IV., the latter, at his death, entrusting hrs son Derana
or Demetrius to the guardianship of Ivan Orbeliani, and the le-

gency to his brother George, who with the assistance of Ivan,

greatly extended the Georgian territory, rescuing from the
Seljuks a large portion of Armenia- When in 1177 Demna
had attained his majority, the nobles desrrous ot euppurting

the young prince's *claim3 called upon Ivan, whose popularity

had meanwhile been increasing, to place him on tlie Ihtone.

George foi^ified himself at Tiflis and awaited events ; his rule, how-
ever, was too firmly established to bo easily bhaken, and, many
of Ivau'a partisans espousing his cause, heat length set out to besiege

Lorhyj which> Ivau and his charge had made their headquarters.

Numerous desertions reduced tho ranks of the besieged, untrl young
Demna fled at last to the encampment of his uncle, and entreated

him to spare his life. His prayer was granted, but he was deprived
of his eyes, and olherwibo mutilated. The prince having sur-.

rendered, Ivan declared his readiness to submit on condition that

he should bo honouiably tieated. George assented, showed his

t

prisoner all honour until he had got the whole of his relatives into

lis power, when he ordered that all shorrld be massacied, Ivan
himself boing blinded and bi^rtally treated. Three only of his

kinsmen werebaved—a brother named Liparit, and his two sons

who had gone to Peisia to solicit the aid of the atabek Ildegouz.

From them are descended the Orbeliani o^ the present day, At the

time of their extermination, the possessions of the Orboulk comprised
more than the half of Georgia. It is related that the ancestors of

this powLrfuI family, princes of the family of Djenkapour of tho

royal r:ice of Djenesdan, first came to Karthli from that part of

Asia which lies between China and tlie Ural ; the fortress of Orpeth
was given to them for a residence. In return for the friendly recep-

tion accorded to them, they united with the Karthlosides in throwing
ofl" tho Persian yoke, a service which obtained lor the chief Orboulk
the rank of sbasalar or generalissimo. During the reign of

PUarnawaz, the Orboulk took precedence next to the sovereign, and
xnutrimonial alliances wore fornieil with the royal house. The first

of tho family individualized in tho annals was the warrior Liparit

(875-900). George III. died in 1184, and was succeeded by hrs

only child Thamar, whose kingdom extended from the Caspian to

tho Black Soa, and from beyond the Caucasus to Armenia, fur

Trebizond, Erzeroum, TotIj, Kars, and Ani fell to her arras. Her
missionaries travelled far and wide, and numerous churches were
constructed, and thus it was that her many virtues and brilliant
lule secured to her tlio title of Mcp'he, '• king." Tliis great queen
was succeeded in 1212-13 by her son George IV., surnamcd Lasha,
"He who enlightens the world," who, assisted by the i)0werful
noble, Ivan Mkhargidzelidze, of the family that had replaced the
Orbeliani in the royal favoiu-, vanquished the Persians in many
battles, conquering Uandja, and i)ernianently occupying Kars. In
1220 and 1222 tho Mongols again visited Georgia. Tho king left
an infant son wlio afterwards reigned as David IV., but his own
sister, Kousaoudun, seized the crown in 1223, and passed a life not
free from reproach. To revenge himself upon the queen, who refused
his suit, Jafal-uddin twice occupied her capital, and her kingdom
was again overrun by the Mongols, who committed fearful ravages.
Uext follow the exploits of Timur, who invaded Georgia in 1386,
and, having seized upon the capital, earned away the king, Bagrat
v., who feigned conversion to Islamism that he might gain the
confidence of the conqueror. By this means he succeeded in ob-
taining from Tiniur a force of 12,000 men, for the purpose of pre-
vailing upon his people to embrace Mahometanism. Bagrat had
preconcerted his plans, and in due course every Tatar in his suite

was slaughtered by his own warriors. In an ungovernable passion
Timur re-entered Georgia (1393-94), and laid waate the entire

country, levelling towns and villages, without sparing a single life.

Satiated of bloodshed, he withdrew to the plains of Karabagh, and
George VII., son and successor to Bngrat, returned upon the death
of his father (1401) from the niountains where he bad remained
concealed, and occupied the capital. Tiraur made war upon him
as well, compelling nis submission, and in 1403 finally quitted the

country. George was succeeded by Constantino II., whose successor,

Alexander I., son of George VI I., restored the kingdom to prosperity;

but towards the close of his days he conceived the unhappy idea of

dividing his kingdom among his three sons, an act that was followed
by internecine wars, rebellions, massacres, and foreign invasions.

Fiom about this period commence the relations of Russia with
Georgia and its nerghbouring principalities, for in 1492, during the
war fomented between Turkey and Persia, Alexander, king of Kak*
hotia, sought the protection of the czar John 111. Again, in 1587,
Boris Godounofl" was appealed to for succour; and when, in 1618,
Shah Abbas invaded Georgia, Teimouraz I. applied for assistance

to Michael Fe6dorovitch (the first of the Romanoffs), as did also, in

1621, George III. king of Imeritia, and Mamia Gouricl the ruler of

Gouria. In 1638 Levan, sovereign of Mingrelia^ took the oath of
allegiance to Alexis Mrchaelovitch, and in 1 650 Alexander of Imeritia

acknowledged the sovereignty of Russia. That empire, however,

could not render material assistance to those petty sovereigns in

distress, and little was done until fresh excesses committed by the

Turks and Persians afforded Peter the»Great the excuse for sending

an expedition, in 1716, under Bekevitch a Cii^cassian chieftain, to

survey the Caspian shore and erect defences. Bekevitch was over-

1)0wered by tho Tatais, and slaughtered with the whole of his force.

*cter then oi cupied the western shore of the Caspian, taking the

king of Georgia under hia protection. This was Vakhtang VJ.,

the author ot a code that was in vogue until 1841, w^en Rirssian

laws were in great measure introduced. But he was nnable to resist

J^adir Shah, and abdicatrng in 1724, retired to Astrakhan, where

he died. Peter being at peace with Turkey, and having concluded

the treaty of Nystadt with Sweden, left Moscow, May 24, 1722, and
embarked at Astrakhan with troojis destined for Georgia and the

Persian provinces. Derbent, Bakou, Ghylan, and Mazandcran fell

into Ins power, and he constructed a fort on the river Soulak,

which he named St Croix. All these places wel-e ceded by treaty,

in 1732, after Nadir Shah had delivered Karthli and Kakhetia from

Turkish oppression. A few years later, in 1735, Turkey renounced

all claim to those countries in favour of Persia. When war broke

out with Turkey in 1768, General Todleben was sent to the assist-

ance of Solomon I., king of Imeritia, and the Turks were expelled

that kingdom. Then followed the treaty of Kainardachi in 1774,

by which Georgia, Imeritia, and Mingrelia were placed under the

protection of Russia. In 1795 Aga Mahomet Shah laid Tiflis in

ruing, a disaster that was succeeded by dissensions in the royal

family; and Heraclius 11., who in 1783 had declared himself the

vassal of Russia, now appealed to that country for protection. The
next sovei-eign, George AllL, renewed this appeal, which would

have been granted but for tho sudden death of the emperor Paul.

Alexander 1. hesitated for a time, until George finally renounced his

crown in 1799 in favour of Russia, di-awing down upon him the

hatred and curses of his country. His younger brother, Alexander,

made an eff'ort to secure the crown, but the chiefs saw the hopeless-

ness of attempting to throw off tho Russian yoke, and, being but

poorly supported, the prince was beaten on the banks of the Lora.

George died the following year, being the last of the Bagratides to

occupy the tlirone of Georgia, wliich nis ancestors had held for the

space of 1029 years. It may be stated that the Bagrations claim

descent from David, by his adulterous intercourao with the wife oi

Uriah I Georgia was now viitualiy annexed to the empire, and OD
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September 12, 1801, Alexander I. issued a proclamation announc-

ing the fact to tl.e people of that country. In 1810 the prince of

InTcritia revolted against Russia; but this movement was quickly

suppressed, and the piinci^Kility annexed. MamiaV,, the rul<jr of

Ooiiria, recognized the suzerainty of Kussia in the same year, his

principality being eventually annexed in 1829.

Sec Waklioucht. Histoi>-e de la Giorgie, irnns by Brossct, and additions. 5 toIs ,

St PetcrsbuiR, lS-)9; Vlai1>kyn. SftbayfJiii/t r'pouteshenUyiy pa Karkatou.
Moscow, 1S74; Zcitllcltz, Olv/ierk Vipmihielya k'jivkazn, Tiflis, 1S;.%; Comm. J.

liachan TcUcr. U.N., The Cri'Ma and Tt anscaucasia, 1877. (J. U. TE.)

Ethnology.—Of the three main groups into which the Caucasian

races are now usually divided, the Georgian is in every respect the

ri'ist important and interesting. It hrLS accordingly largely occu-

pied the attention of Orientalists almost incessantly from the days

of Klaproth to the present time. Yet such are the difficultiea con-

nected with the origin and mutual relations of the Caucasian

peoples that its affinities are still far from, being clearly established,

Anton Schiefncr and P. V. Uslar, however, who must he accepted

RS undoubtedly the greatest authorities on the subject, have at

least arrived at some negative conclusions valuable as siaitmg points

for further research. In their valuable papers, publishtd in the

Memoirs of the St Petersburg Imperial Academy of Sciences and

elsewhere, they have finally disposed of the views of Bopp and
Brosset, who attempted ou linguistic grounds to connect the

Georgians with the Aryan family. They also clearly show that

Max Miiller's "Turanian" theory is untenable, and they go a long

way towards proving that the Georgian, with all the utlier Cau-

casian languages except the Ossetiau, forms a distinct linguistic

family absolutely independent of all others. This had already been

suspected by Klaproth, and as the same conclusion has been arrived

at by Fr. MuUer and ZagarellJ, it is not likely to be set aside by
further investigation.

Uslar's "Caucasian Family" comprises the following three great

divisions ;

—

1. "Western Group. Typical races: Tcherkessians and Abkhasians.

2. Eastern Group. Typical races ; Tchetchenzes and Lesghians.

3. Southern Group. Typical race : Georgians.

Here the term " family" niiist be taken in a far more elastic

sense than when applied, for instance, to the Aryan, Semitic, or

Eastern Polynesian divisions of mankind. Indeed, Uslar would
perhaps be the first to iidmit that the fundamental unity of the

three groups has not yet been established, and that they present at

least as wide divergencies as are found to exist between the Semitic

and Hamitic linguistic families, whose primitive relationship has

not yet been definitely determined. Thus, while the Abkhaaian of

group 1 is still at the agglutinating, the Lesghian of group 2 has
fairly reached the inflecting state, and the Georgian seems still to

waver between the two. In consequence of these dilTerent stages

of development, Uslar hesitates finally to fix the position of Geoigiaa
in the family, regarding it as possibly a connecting link between
groups 1 and 2, but possibly also radically distinct from both.

Including all its numerous ramifications, the Georgian or southern
group occupies the greater part of Transcaucasia, leaching from
about the neighbourhood of Batoum on the Euxinc eastwards to the

Caspian, and merging southwards with the Armenians of Aryan
stock. It comprises altogether nine subdivisions, as in the sub-

joined table :—
1. Tlie Grohcians Propeh, wlio are the Iberians of Ihe ancients and tlic

GrtiAija of the Kussians, but wlio cail tliemaelves Karlhatiniaus. and ivho in

mcdifcval times were moaieis ol the Riou and Upper Kur oa fur as its Junciion
Willi the Alazan.

2. The Imeritians, west of the Suram mountains as Tar as jivcr Tzchcnis-
Tzchall.

3. Tlie Grmwfs, between the Rlon and Lazistan
4. The Lazes of Lazintan on the Euxine.
5. Ttie SWAS1TH1AN3, SHVAK9,or SwANiANS, On the Upper Ingurand Tzchcnis-

Tzchali rivers.

6. The MiNORiiLiANs. between rivei-s Tzchcuis-Tzcliali, Rion, In^nr, and the
Ulack Sea.

7. The TC9I1E3 or M030K3 ) nKnnf
fi. The FS11AV3 or rtiTCHAVr, > i° ,

9. The KiiEVSURS, ; )
''""

All these formed jointly the ancient kingdom of Iberia, whose
niep'hA or " king " resided at Mtzkhet till 469 a.d. , when the seat

of government was removed to the neighbouring Tphlissi or Tphilis-

Valaki, i.e., "warm town," so called from its thermal springs.

This place has ever since continued to be the capital of the king-
dom, and DOW bears the abbreviated name of TifUs. The repre-

sentative branch of the race have always been the Karthalinians, a
r.nme which the native Christian chroniclers profess to trace back
to Khartlos, second son of Thargamos, son of Japhet, son of Noah.
From Thargamos all their tribi-s arc by their writers called, collect-

ively, Thargamossiani, and from Khartlos their country receives

the name of Karthveli or Karthli. But no weight can be attached
to these genealogies and etymologies, which would doubtless never
have been heard of but for the national desire to connect the race
with the Mosaic account of the dispersion. It is now pretty well
established that the Georgians are tne descendants of tlie aborigines
'A the Pambaki liighlands, nnd that they found their wny to their

i
rEscnt homes frojn the south-east some four or five thousand years

the headatrenms of the Alazan and
a rivers.

ago, possibly under pressure irom tlic gi'eat waves of Arj-an migra-
tion liowing from the Eranian table-land westwards to Asia l^linor

and Europe. The terms Georgian and Grusya are simply corrup-

tions of the Persian Gurj, as in Gurjistan = Gurjland = Georgia.

The Georgians proi^cr are limited on the east by the Alazan, on the

north by the Caucasus, on the west by the Meskhian hills, separatiiig

them from the Itucritians, and on the south by the Kur river and tlic

Karadagh and the Pambaki mountains. Southwards, however, no
hard and fant ethnical line can be drawn, for even immediately
south of Tiflis, Georgians, Aimenians, and Tatars are found intci-

mingled conlusedly together.

Tlao Georgian lace, which rc}ircsents the oldest elements of

civilization in the Caucasus, is distinguislied by some excellent

mental qualities, and is especially noted for personal courage and a

passionate love of music. The people, however, are described as

ijerce and cruel, and addicted to the vice of intemperance, though
Von Thielmann sjieaks of them as '* rather hard drinkers tli.Ti

drunkaids." Physically they are a fine athletic race of pure Cau-
casian type ; hence during the Moslem ascendency Georgia supplied,

next to Circassia, the largest number of female slaves for the Tutki'^h

harems and of recruits for the Osmanli armies, more especially for

The select corps of the famous Mameluks.
The social organization rested on a highly aristocratic basis, and

the lowest classes were separated by several grades of vassalnge from
the highest. But since their incorporation with the Russian em-
pire, these relations have become greatly modified, and a more
sharply defined middlecla's of merchants, traders, and artisans has
been develojied. The power of life and death, fonnerly claimed and
freely e.xeicised by the nobles over their serfs, has also been expressly

abolished. They are altogether at i)resent in a fairly well-to-ao con-
dition, and It cannot be denied that under the Russian administra-

tion they have become industriouH, and have made considerable moral
and material progress.

Missionaries sent by Constantine the Great introduced Christi-

anity about the beginning of the 4th century. Their efl'orts were
greatly aided by the exemplary life of a female slave named Kina,
who came into Georgia during the reign of King Miriam (265-318),

and who occupies a prominent place in the ecclesiastical records of

the country. Since that time the people have, under severe pressure

from surrounding Mahometan communities, remained faithful to the

principles of Christianity, and are still amongst the most devot'-d

adherents of the orthodox Greek Church. Indeed it was their

attachment to the national religion that caused them to call in the

aid of the Christian Muscovites against the proselytizing attempts

of the Shiite Petsi'ans— a step which ultimately brought abouttheir

political extinction.

As already stated, the Karthli lang\iage is not only fundamentally

distinct from the Aryan linguistic family, but cannot be shown to

possess any clearly ascertained affinities with cither of the two north'

ern Caucasian groups. It resembles them chiefly in its phonetic

f>yalem, so that according to Rosen {Sprachc dcr Lazcn) all the lan-

guages of centr;U and western Caucasus might be adequately rendered

by theGeoigian alphabet. Though certainly not so harsh as the Avar,

Serghian, and other Daghcstan languages, it is very far from being

euphonious, and the fre(xueut recurrence of such sounds as fo, ds^ thz,

khj khk, gh (Arab. X), ff
(Arab, ^j), for all of which there are

distinct characters, renders its articulation rather more energetic and

rugged than is agreeable to ears accustomed to the softer tones of the

lienian and western Aryan tongues. It presents great facilities for

composition, the laws of which are very regular. Its peculiar mor-

phology, standing midway between agglutination and Irue inflexion,

is well illustrated by its simple declension common to noun, adjec-

tive, and pronoun, and its more intricate verbal conjugation, with

its personal endings, seven tenses, and incorporation of pronominal

subject and object, all showing decided progress towards the inflect-

ing structure of the Aryan and Semitic tongues.

Georgian is written in a native alphabet obviously based on the

Armenian, and like it attributed to St Mesropius (Mesrob), who
flourished in the 6th century. Of this alphabet there are two forms,

differing so greatly in outline and even in the number of the letters

that they might almost be regarded as two distinct alphabetic

systema. The first and oldest, used exclusively in the Bible and

liturgical works, is the square or monumental Khutsuri, i.e., "sacer-

dotal, " consisting of S3 letters, approaching the Armenian in appear-

ance. The second is the Mkhcdruli kheli, i.e., "soldier's hand,'

used in ordinary writing, and consisting of 40 letters, neatly shaped

and full of curves, hence at first sight not unlike the modern Bur-

mese form of the Pali.

Of the Karthli language there are several varieties ;
and, besides

those comprised in the above table, metition should be made of the

Kakhetian current in the historic province of Kakhetia. A dis-

tinction is sometimes drawn between the Karthalinians proper and

the Kakhetians, but it rests on a purely political basis, having ongi-

nated with the partition in 1424 of the ancient Iberian estates

info the three new kingdoms of Karthalinia, Kakhetia, and Iniontia^

Ou tlie other baud, both the Laz of Lazistan and the Swanian pic-
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§ent snch serious structural and verbal differences from the common
type that they seem to stand rather in the relation of sister tongues
than of dialects to the Georgian proper. All derive obviously from
a common source, but have been developed independently of each
other. The Tu^k or Mosok appears to be fundamentally a Klstiaa
or Tchetchenz idiom atfected by Georgian influences.

The Bible ia said to have been translated into Georgian as early as
the 5th century. The extant version, however, dates only from the
8th century, and is attributed to St Euthymius. But even so, it is

far the most ancient work known to eiist in the language. Next
in importance is, perhaps, the curious poem entitled The Amoiirs of
Titriel arid N'Man Darejan, or Tiie man clothed in the panther's
skin, attributed to Rustevel, who lived during the prosperous reign
of Queen Thamar ( 11th century). Prince Leonidze of Akhmeti in
Kakhetia showed Baron von Tbielmann a rare and very old MS. of
this poem, written on fine hemp paper in exquisite Mkhedruli char-
actera, and embellished with arabesques and miniatures evidently
the work of an eminent artist. Other noteworthy compositions are
the national epics of the Baramiani and the Rostomiani, and the
prose romances of Visramiani and Darejaniani, the former by Sarg
of Thmogvi, the latter by Mosi of Khoni. Apart from these, thy
great bulk of Georgian literature consists of ecclesiastical writings,
hymna'sacred and profane, national codes, and chronicloa.

Sen Baron Mai von Thl*lmann's Journey in tht Caticaius, Persia, and Turkt-p
in ^j(a, ti-an8late4 by Dr Charlaa Hemeage, London 1876; Fr. MUDer'a Etfino-
graphic And Reise dcr Oestr. Fregatte JV'orarra, Vienoa. 1868; Anton Schlefner
and G«Q8ial P. V. Ualar, nnmeroue papers In the BiUlotins of tbe Academic
ImptfrialB dea Sciences do Saint Peter^bourg for 1859, Ac; M. ZuRarelirs Exanum
de la lilt^rature relative i la tp-ammaire Oeorgienne, St Pcterabiug, 1B73 ; Michel
Smlrnoflr'a paper in Rivue <£Anthropologie, April 15, 1878. '.A. H. K.)

GEORGIA.
Georgia, a southern Atlantic state of the Ameri-

can Union, is one of the thirteen original states. It

lies between the parallels 30° 20' 3g" and 35° North
latitude, and between the meridians Si° and 85° 53'

3S" longitude west from Greenwich. Tennessee and
North Carolina bound it on the North, South Carolina
and the Atlantic Ocean on the East, Florida on the

South and Alabama on the West. Georgia extends

320 miles froin North to South, and its greatest breadth
froin East to West is 256 miles, embracing an area of

58,000 square miles or 37,120,000 square acres. The
Savannah River forms the boundary line between
Georgia and South Carolina. The St. Mary's River
forms a part of the boundary line between Georgia and
Florida, and the Chattahooche River nearly the south-

ern half of the. boundary between Georgia and Ala-
bama on the West.

Tofografhy.—Georgia presents every possible variety

of surface, from the low alluvial lands and swamps along
thecoast, which finally spread out into the great Okelino-
kee Swamps, with a circimiference of iSo tniles, to the

mountains of the Blue Ridge, In the northwestern part

of the state. This variation of surface gives Georgia
three distinct zones, difiering in soil, productions and
climate.

Low islands, separated by narrow necks from the

main land, skirt her sea coast and produce cotton of a

superior quality, known as sea-island cotton. This,
coast section with the adjacent islands is essentially

tropical. About twenty miles from the shore line the

first plateau rises 70 feet above the sea level having a

breadth of about 20 miles; here a second terrace 70 or

75 feet high rises, with a gradual ascending table land

to the center of the state, where, in certain sections,

the elevation is 575 feet above the level of the sea.

Here, about 200 miles from the sea, begin the hills

which gradually increasing, reach a height of from
2.:;oo to 4,000 feet. This is the most extensive and fer-

tile region of the state, embracing about 25 counties.

The Blue Ridge Mountains, running through Virginia
and North Carolina, cross the northern part of the

State of Georgia and are finally lost in Alabama. This
is the most picturesque district of Georgia. The To-
ceoa Falls, the cataracts of Tallulah, Estatoia Falls,

Hiawassie Falls and the falls or Towalaga add much to

Ihe beauty of the region.

Harhnrs and Streams.—Georgia is well watered by

many fine rivers wnicn furnish avenues for frade and
power for turning the wheels of industry. They find

an outlet for their waters in the Atlantic ocean and the

Gulf of Mexico. The Savannah, Altamaha. Ogeechee,
Satilla and St. Mary's empty into the Atlantic, the
Chattahooche and Flint into the Gulf The falls oc-

curring at the second plateau interrupt travel, h\\\. up to

these points her larger rivers are navigable. The
Savannah is navigable to Augusta, 24S miles; the Chat-
tahooche, to the falls of Columbus, 300 miles; and
Flint river to Albany, over 100 miles from its mouth in

the Chattahoche river. The course of the rivers in the
eastern half of the state is southeast; in the western
half the general direction is south.

The Savannah is the largest river of the state; its

length is about 450 miles. It is formed by the conflu-

ence of two small streams, the Tugaloo and Kiowee
rivers which rise near the North Carolina line and meet
on the boundary between South Carolina and Georgia.
It has tliree considerable affluents,—The Brier River.

Broad River and Beaverdam Creek. The Savannah
flows south by southeast for 450 miles, and empties its

waters into the Atlantic near parallel 320° north lati-

tude. It is navigable for large ships to Savannah, iS

miles, and for steamboats to Augusta, 230 miles further,

whence small steamboats pass around the falls at that

point, through a canal constructed in 1845. and ascend

150 miles higher up the river. The canal, which is

nine miles in length, furnishes power for the manufac-
tories of Atlanta. The valley of the river, from At-
lanta down to the .sea, is rich in cotton fields, semi-

tropical vegetation and magnificent live-oak forests.

Rice plantations flourish on the low. alluvial soil near
the sea-board. The Ogeechee is about 200 miles in

length. It rises in Green county in the north, and
flows nearly parallel with the Savannah, discharging its

waters into Ossabaw Sound a few miles south of the

Savannah. It drains the region between the Savannah
and Altamaha rivers. It is navigable for large vessels

to Louisville and for small ones 30 or 40 miles further;

the Cannouchee is its principal affluent. The Alta-

maha is formed by the union of the Oconnee, which
rises in Hall county, and the Ocmulgee, which rises in

Gwinnett county. The two rivers flow about 250 miles

in parallel courses, when the Ocmulgee turns to the

east and joins the Oconnee to form the Altamaha.
Their principal affluents are the Little Ocmulgee and
the Appalachee. The Ocmulgee is navigable to Macon
for steamers, and the Oconnee to Milledgeville, the

former capital of the state. St. Mary's and the Satilla

drain the southeastern corner of the state. Between
them lies the great Okefinokee Swamp. They are

both navigable for 30 or 40 miles. The Chattahoochee
has a length of 550 miles from the Gulf, of which the

first 350 are navigable. It rises in the Blue Ridge
mountains, flows southwest through the gold mining
region of Georgia, then nearly south until it nears the

Florida line, where it joins the Flint River, which rises

in Campbell county, and under the name of the

Appalachicola the two flow south through Florida to

the Gulf.

The falls of the Chattahoochee at Columbus are

utilized for water power and make that city one of the

first three of manufacturing importance in the state.

The rapids and bluft's overlooking them called "Lovers'

Leap" are of interest on account of their picturesque

scenery as well as of the legend connected with them.

Fort Gaines and West Point are two other important

towns on the river. The Withalachoochee and the

Allapaha, which unite in Florida to form the Suwanee,
and the Ockloconee, which empties into the gulf in

Florida, drain Georgia's southern counties. In the

northwest, to the north of the Chattahoochee, which
turns eastward on the 33° parallel of latitude, is tlie

Tallapoosa, one of the rivers which unite to form the

Alabama. The Coosa is another tributary of the Ala-
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bama, while the Hiawassee and the Chattanooga find

their way into the Tennessee, thence through the Ohio
and Mississippi into the Gulf of Mexico.

Georgia has about 12S miles of sea coast, extending
from the mouth of St. Mary's river to the Savannah;
but except where the rivers find their outlet, there are

no good harbors. This sea line is faced with islands,

producing the lamous sea-island cotton. Between
these islands and the main land are seven sounds.

Thev are St. Andrew's, St. Simon's, Altamaha, Doboy,
Sapelo, St. Catharine's and Ossabaw. Cumberland is

one of the largest and most attractive islands. It is 30
miles long and covered with live-oaks, palmettos and
pines. Jekyl, St. Simon's. Sapelo, St. Catharine's,

Ossabaw and Cabbage are other of the more import-
ant islands. With these islands. Georgia has about 4S0
miles of coast line. Her principal seaport towns are

Savannah, Darien, Brunswick and St. Mary's.

Geolog\ and Mineral Products —Georgia's varied

surface furnishes examples of almost every known
formation. A strip twenty miles broad along the coast

is low, level, except for occasional sand-dunes, and rich

in alluvial soil. Beginning here with the first terrace,

and extending to a line drawn from Augusta to George-
town, the eocene overlies the metamorphic slates and
gneiss. Along the Ogeechee river, in Jefferson countv,
the surface is broken by the cretaceous formation, which
appears again in Crawford county, and extends to the

west as far as the Chattahoochee river. The northern
part of the state, covering about half its entire territory,

are the Metamorphic, Palaeozoic and Eozoic forma-
tions of the Appalachian range.

The Silurian strata appear above Augusta on the

Savannah river for a short distance, also along the west
line of the state from the Nattey river to Dugdown
Mountain. Here appear occasional outcrops of
Devonian rock; wliile the northwestern corner of the

state is covered with bituminous coal deposits, which
extend in rich beds to Xortheastern and Northern
Alabama. On the western range of the Cohutta
mountains are found iron ore deposits. Limestone
and coal ai-e found in close proximity to the iron ore
deposits, furnishing every facility for the cheap and
abundant production of iron. Lumpkin, Hall, Haber-
sham and Forsyth counties produce gold, and until

1852 these mines and "placers" were profitably worked.
Gold was first discovered there in October, 1828, by a
Negro slave. The largest deposits are along the
eastern slope of the Alleghanies in a belt about 20 miles
wide. A branch mint was established by the Govern-
ment at an expense of $So.oooin Dahlouega, Lumpkin
county, which in 1S53 coined gold to the value of nearlv

$500,000; but, as in California, the surface deposits be-
came exhausted, and after the war for the Union, the
mint was given to the state for an agricultural college
and the expensive machinery sold for old iron. South
of the Blue Ridge, lying between the Coputta mount-
ains and next to the gold-bearing schists, is a vein of
marble. In another place copper is found, also silver

and lead, manganese, slate, baryta, and brown h.-ema-
tite, limestone, gypsum, granite, soapstone, sienite,

marl, burrstone, asbestos, shales, kaolin, fluor-spar,

tripoli, porcelain clay, arragonite, tourmaline, carnel-
ian, emerald, ruby, opal, chalcedony, amethyst, agate,
jasper, garnet, zircon, schorl, beryl, rose-quartz, and
occasionally diamonds, are among the other minerals
of the state. There are sulphur springs in the center
of the state, and chalybeate springs of high reputation
in the north of Forsyth county. There are also fossil

remains of the mastodon, megatherium, myloden, ele-

phant, ox^ niollusks^ and turtles.

Climate.—Along the sea coast the summers are in-

tensely hot and malarial diseases are prevalent.
Savannah and the coast region south are sometlj"-*" '

visited by the dreaded scourge of cholera and veUow
fever. The mean temperature for July has been known
to be as high as 99° Fahr. The northern, hillv and
mountainous part of the state has a cool and salubrious
climate for the same season of the year, and invalids
are taking advantage of this healthful climate, coming
to the mountain resorts from all parts of the Union.
Lung and throat troubles are almost unknown among
the inhabitants of northern and central Georgia. The
belt of countrv running across the state, taking in

Augusta, Atlanta and Columbus, is pronounced a very
healthful region. The southern and central districts
are sickly, particularh- in the river valleys, and the
climate is perilous in the summer to those unaccli-
mated, though the natives enjoy fair health. The
mean summer temperature at Augusta is about 79°
Fahr.; winter, 47°; at Atlanta, 75°; winter, 4150. At
Berne the mean temperature is about 60° for the
3'ear.

Soil.—As in its climate, Georgia has a variety of
soil. In the northern portion it is thin, but well fitted

for grazing purposes. This country, known as the
"Cherokee Country," has been under cultivation for
unknown years by the Indians, but still produces in its

valleys wheat, corn, Irish potatoes, and northern
fruits. By fertilizing, cotton may be successfully culti-

vated, but this product is grown to better advantage
on the river lands.

The red soil of the middle section of Georgia is

"poor," but may be made productive of tobacco, cotton
and cereals.

Peaches, apples, grapes and melons are plentiful.

The cotton "belt" is in the southeast section of the
state, and rice, sugar-cane and sweet potatoes grow
abundantly.

In the southwest the soil is light and sandy. Mill-
ions of feet of yellow pine, of great value in ship and
house-building, are ready to be used. In the southern
part of the state turpentine manufactories have been
opened up in the forests. In the southeast is the live-

oak, much valued in ship-buildingl nhile the manj'
swamps afford Cyprus, cedar and palmetto. The coast
and adjacent sea islands are composed of a sandv
alluvial soil, in which is mixed decomposed coral.
This soil is well fitted for the production of rice.

Further inland are the Pine Barrens, capable of being
cleared and cultivated, but chiefly of value for their
timber, used in ship-building, and for their by-products.
About one- half of the land surface of the state is still

timbered, though the original forests of oak, elm, chest-
nut, maple, fir, beech, poplar and ash have disappeared
from the older settled parts.

ProducU.—The staple agricultural products of Georgia are
coru aud cotton, though her varied climate aud soil make it possi-
ble to grow almost anything that is raised in any of the other
states, with the exetption of a few tropical fruits raised in
Florida. Since the war and the ]o>s of slave labor, the cotton
produce has fallen <iff until in iS8S there were nearly 20O.U0tl acres
more in corn than in cotton Georgia ranks third in the list of
cotton-producing states. In 1880 she exported or consumed 814.-
771 bales valued at more than S4u,ri0(J.0u0. One-fuurth of the pro-
duct of the whole state is raised in the counties of Washington,
Stewart. Sumter, Burke. Lee. Dougherty and Monroe.

In the southwestern part of the state a fine quality of wheat
is raised, averaging 64 pounds to the bushel. Uats are raised to
good adviintnge, but barley ia little cultivated. Sweet potatoes
grow readily in the sandy soil, and Irish potatoes are raised
largelj- for the early northern market. Orchard and fruit crops
are becoming more valuable, and pea-nuts or ground-nuts form no
small portion of the export products, while the rice plantations
form the main feature of agricultural interest on the coast and
islands.

In addition to her cotton production. Georgia produced in 1880
23.202.018 bushels of com. estimatO'l at S14.00ii.0(ifi: .^..t48.745

bushels of oats, valued at more than Si.OOO.OtO; 3.159.771 bushels
of wheat. Besides these cereals there were the timber products
and 14.40a tens of hay.

—t- ''C3 of 1,?C'> 25 ^'58 ?" p,-Qnd^; molasses, mor«
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than 500,(100 gallons; tobacco. 22S.590 pounds: sweet potatoes. 4,-

3y7.778 bushels; Irish potatoes. 2iy,S9U bushels; butter, ",4:i4.4S6

pounds; wool, 1,289.560 pounds.

In 1S80 there were 17.838.6ti2 acres in unimproved farms, on in-

crease of about I.WIU.OOO acres since 1S7II; !i.2li4,720 acres were in

improved farms, valued at 8111.910,540. The value of farming
implements and machinery was S5,3l7.41fi; value of live stook.

$26.930,3.V2 ; estimated value of all farm products for lSi9, iiu.-

028.929. which gives licorgia the tenth place in aitriculture in the

rank of states. The value of mechanical products was Sai.447.-

448. The number of horses in the state in 1880 was 9S..520; mules.

132.078; sheep. 527.589; swine. 1,471.003; milch cows, 315,073;

working oxen. 50.026: other cattle, 544,812. The state valuation

for 1880 was $.»4,000.000. a decrease <.f $91,895.2i7 since 1860. The
decrease is owing to the loss of slave labor, in a large measure,

but the state is steadily growing in the number of acres under
cultivation, in the number of manufactories, and the productive

capacity of both is increasing, while everywhere indications point

to a normal and steady growth.

Tiade and Commerce.—The principal exports aro cotton and
lumber. In 187S the export of cotton amounted to 610.419 bales,

of which 11.309 were ot the famous seo-islnnd variety: 988.339

pounds of wool were exported the same year. Her coast-wise and
foreign trade employs some hundred vessels of about 20.000tons'

burden. For the year 1S7S. the total tonnage of the veisels

cleared at the port of Savannah was 642,843 tons ; entered, 609,427;

while the respective value of each was $24,014.5.3.5. and $505,596,

At the port of .St. Mary's, for the same year, tha entries were
36,217 tons, valued at SI,421, and her exports were valued at S120,-

186. In the ports of Brunswick and Darien the exports were 32.-

879 tons, the entries 124.711 tons. These statistics do not do
justice to the trade ot the state, because the three ports of Savan-

nah, Brunswick and Darien only share the commerce of Georgia
with Charlestown. which receives a considerable portion of the ex-

ports from the northeastern portion of the state, while Fcr-

nandina, Appalachicola and Pensacola receive those from the

southern counties, and the western and southwestern districts go

to Mobile. Large vessels have but four accessible harbors: Savan-
nah, Brunswick. St. Mary's and Darien, but the sounds formed
by the outlying islands are navigable to sniallcratt. The four

principal harbor? have from fourteen to nineteen feet of water at

mean low tide The ports of entry for the state are Savannah,
Brunswick and St. Mary's.

Countifn.—Georgia is divided into 136 counties, which had the

following population in 18S0: Appling. 5.2.58; Baker, 7,304;

Baldwin, 13,721; Banks. 7.332; Barton. 18.628; Berrien. 6.612;

Bibb, 26,536; Brooks. 11.712; Bryan, 4,921; Bullock, 8.U34; Burke,
27,076; Butts, 8,307; Cahoun, 7.020; Camden. 6.126; Campbell. 9,-

923; Carroll. 16,881; Catoosa, 4,716; Charlton, 2,151; Chatham, 41.-

7IS; Chattahoochee, 5,664; Chattooga, 10,015: Cherokee. 14.31X1;

Clarke, 11,.549; Clav, 6,638; Clayton, 8.004; Clinch, 4,135: Cobb,

20,684; Coffee. 5,057; Colquitt. 2.524; Columbia, 10,452; Coweta,
21.072; Crawford. 8,648; Dade, 4.667; Dawson, 5,832; Decatur,

19,017; DeKalb, 14,452; Dodge, 5,.347; Dooly, 12.412; Dougherty,
12.508: Douglass. 6.922; Early. 7.6114; Echols, 2.552; Effingham.
6.9.57; Elbert. 12,929: Emanuel, 9,7'27; Fannin, 7,236; Fayette, 8,-

5>i9; Floyd, 24,274; Forsvth, 10,552; Franklin. 11,444; Fulton. 47,-

^8S; Gilmer, 8,383; Glascock, 3.575; Glynn. 6,318; Gordon, 11.147;

Greene, 17.513; Gwinnett, 19,516: Habersham, 8,668; Hall. 15,239;

Hancock. 16.946; Haralson, 5.973; Harris. 15.732; Hart. 9.088;

Heard. 8.762; Henry. 14.179; Houston, 22,350: Irwin, 2,696; .Jack-

son, 16,'28o; .la.sper, 11,841: Jefferson. 15.639; Johnson, 4.797;

Jones, 11.600; Laurens. 10.040; Lee. 10,566: Liberty. 10,616; Lin-

coln, 6,405: Lowndes, 11,027; Lumkin, 6„520; Macon. 11.663;

Madison. 7,971; Marion, 8,595: McDuffie, 9,427; Mcintosh, 6.110;

Meriwether. 17.630; Miller. 3,717: Milton. 6.2.58; Mitchell. 9.384;

Monroe. 18.787; Montgomery. 5.371; Morgan. 14.001; Murray. 8.-

2.57: Muscogee. 18.995; Newton. 13,609; Oconee, 6.346: Oglethorpe,

15.369; Paulding, 10,882; Picltens, 6,781; Pierce 4,522; Pike, 15,-

825; Polk, 11,916: Pulaski, 14,022: Putnam, 14,512; Quitman, 4,-

3S6; Rabun, 4.629; Randolph. 13..3(i6; Richmond. 33.191; Rock-
dale. 6,828; Schley, 5,3ol ; Scriven, 12,745; Spalding, 12..545;

Stewart, 13,981: Sumter, 18.192; Talbot. 14,102; Taliaferro, 7,004;

Tattnall, 6.972; Tavlor. 8..589; Telfair. 4.816: Terrell. 10,435;

Thomas, 20,498; lowns, 3.'26ii; Troup. 2U..579; Twiggs, 8.910;

Union. 6.429: Upson. 12.3116: Walker. 11.012; Walton. 1.5.617;

Ware. 4,135; Warren, 10.872; W.ishlnKton. 21.92S; Wayne. 6.9.V4;

Webster. 5.235; White, 5..335; Whitti. Id. 11.797; Wilcox. 3.106;

Wilkes, 15.930; Wilkinson. 12.1145; Worth. 5.8S8. Besides these
. there were in all the counties of the state 10.564 foreigners.

Principal Cities and Toir»« —Georgia has six cities, but none
of thcin are large. Atlanta thi- capital, had in 18SS 37.409; Savan-
nah, the chief sea-port city, had 30.709: ,\ugusta. the county scat

ot Richmond county on the Savannah. 2I.S91 ; Macon, county scat

of Bibb county, 12,749: Columbus, county scat of Muscogee
county, 10.123: .Vthcns. 6.0ii9; Millodgcvillc and Rome have be-

tween two and throe thousa,nd. The larger anil more important
towns are: Albany. Americus. Hainbridi?e. I'runswick. Cartors-

ville, Covington, Cuthbcrt, Dalton. Dawson. Ivttonton. Fort Val-
ley. Griffin. La Grange, Marietta, Nownan,Thoma8ville,'\^aldosta,
Washington and West Point.

Andcrsonville. the site of the chief prison of the Confederacy
during the civil war, ha.s acquired considerable notoriety. The
Ifnivcrsitv of Georgia is located at .\thcns. Avhile three denomina-
tional colleges are situated at Macon. .Savannah. Columbus.
Americus. Atlanta and Rome arc large shipping points for cotton,

while St. .Mary's. Darien and Brunswick saw and export large

amounts of lumber.

Atlanta is in many ways the most progressive of the cities of thft

state Its iiopulation increased from a little over 21.000 in 1870 to
about 37.500 in 1S88. It is one of the railway centers of the South,
and its manufacturing interests are of large and growing impor-
tance.

It is one of the best examples of recuperation among the cities

devastated by the civil war. Atlanta is an historic place, as some
of the most important maneuvers of the war were conducted-
about it.

Ifailrvavs and Canals.—In iSSS Georgia had 3.32S

miles of railway, with 2,617 miles in operation, divided

between 28 different lines, and valued at about
$82,000,000. Twenty-six miles of the Alabama Great
Southern, from Wauhatchie, Tenn., to Meridan, Miss.,

are in Georgia. West Point and East Point are con-
nected bv the Atlanta and West Point line. Si miles in

length. The Atlanta and Charlotte Air Line has log.

miles in Georgia. From Savannah to Bainbridge the

Atlantic and Gulf Railway crosses the state, 237 mile

in length. The Augusta and Savannah, from Milk

to Augusta, has a length of 53 miles; the Brunswiv..

and Albany', from Brunswick to Albany, is 172 miles

long. Another line connects Brunswick with Macon,
1S7 miles; and the Georgia Central joins Savan-
nah, Macon and Atlanta, 294 miles, with a branch, 17

miles, connecting Milledgeville and Gordon. The
Eastern Tennessee, Virginia and Georgia, from Bristol

to Chattanooga, Tenn., has a branch to Dalton, 30

miles. The Southwestern, 144 miles, runs from Macon
to Eufaula, Ala., with one branch, 72 miles long, from
Fort Valley to Columbus; another, 23I.J miles long,

from Sinilhville to Albany; a third from Cuthbert to

Fort Gaines, 20 miles; a fourth from Fort Valley to

Perry, 13 miles; and a fifth from Albany to Arlington,

36 miles. The Upson Co. road runs from Barnesville

to Thomaston; the Western and Atl.intic has 121 miles

in Georgia; the Elberton Air Line, from Toccoa City

to Elberton, has 50 miles of road; the Georgia, froin

Augusta to Atlanta, with branches froin Union Point

to Athens, and from Barnet to Washington, has in all

231 miles; the Rome, from Rome to Kingston. 20

miles; the Savannah, Griffin and North Alabama,
from Griffin to Carrolton, 63 miles.

The Western and Atlantic, for whose possession

several great battles were fought during the civil war,

connects Atlanta and the Georgia system with the

Louisville and Nashville, Crescent and Tennessee
lines at Chattanooga. This places Atlanta on the

great highway from the North to New Orleans,

Mobile and Florida. The Alabaina and Chattanooga,

runs across the northwest corner of the state. The
Cherokee connects Rockmart with Cartersville on the

Western and Atlantic. The Columbus and Atlanta,

projected between Columbus and Roine, is open to>

Hamilton, a distance of 23 miles; the North Eastern,

from Athens to Lula, 39 miles; the Ocmulgee and

Horse Creek, seven miles. Besides these there are

several other roads less than ten miles in length. The
cost of the railroads now in operation in the state ex-

ceeds $43,000,000, or one-sixth of the entire valuation

of the state. There are but few canals in the state.

Mannfacturino luleresta.—Georgia is now among the very fore-

most of the Southern States of the I'nioii in her maiiufacturiDg

and railway interests, and both are increasing in number and ex-

tent. During the decade ending in 1870. Georgia had doubled the

number as well as the products of her luaiuifactorics. Her n.-.vi-

gablc rivers and abundant railroads afford every facility for trans-

portation of iirodiK-ts. while her streams aro turning water-wheels

and her cotton manufactories bid fair to rival those of ^ew
England. In the development of her resources and industries a

great future is in stoVe for Georgia.

Since 1870 all the industries have received new impulses. In

1880 there were 3..593 manufactories, of which 38 were cotton fac-

tories, with r2:!.2:« spindles and 1.35 looms; 14 woolen factories

with 4.200 spindles and 1&5 looms. The number of persons em-
ployed in all her manufactories was '24.875. of whom I.8,9Si were

males over 16 vcars of age; 3.619 females over Pi. and 2.3.9 were

children. The estimated capital invested in these establ\s,.ineiits

wasS20.i;72.4IO; the wages paid were f."i.2(;6.1.52; value of mater^sl

used. $24.143,9S1; value of products, ^>e,4-i0.948. There a.e 1,332-

grain millo-
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the Spanish and Indians in the Carolinas. 'When war was de-

clared betweiu England and Stain. Ueu. Oglethorpe was put in

('uminand of the troops of Georgia and South CaroJina, and led a

lutile expedition agaiuft St. Augustine. ...
The military service was at first given aoi pay for the land

which was divided out. but this proved so irksome that many dc-

surted the col"ny, goiug to .-outh Carolina, and the policy of the

Lolony wasalteri'd by the offering of fifty acres to each settler.

\s a result of this, niauy .-cotch and Germans settled in the

Lolony. Ten tliousand pounds was given by the English goveru-

iiieuttoaid in the establishment of the colony and £2tj.0WJ more
was given by private subscription

In 1742 the Spanish retaliated upon the tnglish for their ex-

pedition against St. Augustine and sent a fleet op the Altamaha
river, making some captures, but were repulsed by Geu. Ogle-

thorpe, aud the fleet of 36 ships and 3,000 men sailed for Florida,

after which peac.-' was again restored. The colony grew slowly.

Negro slavery, which was tolerated in other sections, was pro-

hibited here, and the peoi)le became so much discontented that in

lSo2 complaints were made of the restrictions and the trustees

surrendered the charter.

A governor was then appointrdand the colony came under the

royal governm-'iit. having the same privileges as to trade, land

and Negro slavery that were enjoyed by the other colonies. In

1755 a local lrgi^lature was appointed and the progress of the

colony was rapid. The Cherokees had ravaged the remote settle-

ments during the French and Indian wars. At this time the

boundaries were the Atlantic Ocean on the east, the Pacific on the

west, Altauiaha river on the south and the Savannah on the

north. In lT6.i the south boundary was extended to the St.

Mary's river, so as to take in the rich cottoii and rice lands be-

tween the St. Mary's and Altamaha. Immigration increased,

agriculture fluurished, and in ten years from 17o3 the exports had
increased over £12.101-1.

At the time of the breaking out of the war of Independence,

the population of Heoigia was 70,000. Georgia was not hcsitaut

about ratifying the movcmiut that was being made by the other

colonies to break away fiom the rule of the MothiT Country.

Georgia was m<^ire remote from the influences of the royal govern-

ment, and had less cause of gi i vance ; the colony was more pros-

perous and so had less to gain by a change, but feeling thr.t the

cause of all the colonists « as one. the prepared atonce to take an
active part in the coming struggle. A delegate represented

Georgia in the famous Continental Congress of 1775 and a con-

vention of the people held in July of the same year gave full sanc-

tion to the revolutionary measures. The sanii> year th g.ivernor.

Sir James Wright, left the colony. Georgia suffen d severely

during the war. In 1773 a British force landed in Savannah and
Augusta. Ihe Americans, aided by the French, retook Augusta
in the foUowiug year, but failed to recapture Savannah. After

the capture of Charleston by the British, Georgia was not able to

participate very actively in the war till Gen. Green repulsed the

ro5al forces from the southern provinces. Georgia formid three

constitutions, the first in 1777. thaserondin 1778. the third in 1779,

which last remained in force till (.ieorgia joined the Southern
Confederacy in ISOl. January 2. 17-!8. (ieorgia ratified the Consti-

tution of the United States. The Creeks and Cherokees made re-

peated assaults upon the more remote colonists till 17H0 and 1791.

when treaties of tieace were established and the western boundary
of the state was fixed. In 1802 the large tract of land in South-

west Georgia was ceded bv the treaty of Fort Wilkinson to the

United States government by the Creeks. In 1803 the land west
of the Chattahoochee livi r was ceded to the United States govern-

ment by the state. This territory amounted to about 100,000

square miles.
. ,,,, , . . ^ t^, .j

The purchase of Loui-nmain IMS. and the cession of Ilonda
in 1821, was a great rclii f to Georgia in putting an end to the wars
with the IiKlians. which were brought about largely by the incita-

tionsof the .-^ptinish.
j ,t x j- tr -. j

In 1838 the Indians were removed to the Indian lerritory, and
an end was made of the Indian troubles. It is interesting to

note that among these IinJians was the first red man who invented

an Indian alidiabet at.d a system of figures. Georgia grew in

prosperity till at the breaking out or the ci\-il war she was th«

leading state of the South.
, m. t

Georgia was among the for^nost states to secede. Ihe formal

ordinance was rindercd January Itl. 1801. Her favor was natu-

rally thrown on the side of slavery, though there was a very de-

termined minority against .secession. The vote stood 208 to 89.

The state was represented by ten members at the Confederate

Congress, and the state adopted the Confederate Constitution in

March of the year I8iil.
, ,,

Forts, arsenals and war supplies were captured, and laws were
enacted to resume eont rol of those lands which had been ceded to

the United States goveriimeht. The state was active in furnish-

ing aiil to the cause, and felt the devastating result of the

presence") Northern armies, though during the first part of the

w ir the suff'Ting was confined to thtise who were enduring the

actual harilships of the field and caniii. In 1863 the war was car-

red into her own Imrdcrs by cavalry raids, and m I8t;4 Sherman
devastated the fairest portion of Iter land in his "iMareh to the

Sra " A strip fifty mih-s in width was laid waste, followed by

great loss of life, from Atlanta to Savannah. In April. Isft), a

cavalry fore under Gen. Wilson entered (ieorgia from Alabama,
capturing West Point, Maeon ami Columbus, capturing Jefferson

Davis, the President of the Southern C'onfcderacy, near Irwin-

Andcrsonville. Ga.. was also made memorable during the war
bv being the seat of the chief Ci>nfederate prison. In I8I1.1. hum-
bled in the hands of conquerors. Georgia accepted the terms of

G.-n .lohiison.and on October 2.'i. I^li.'i a ennven'ien elect, d by

the people assembled, which repudiated the wai debt, prohibited

slavery and formed a new constitution. A provisional governor
was appointed by the United States president, and a new legisla-

ture ratified the Thirteenth Amendment of the United States,
The Keconstruction Act of Congress. Febru-ary, 18tj7, set aside this
new constitution and state governmeut, and made a regictmtion
of voters, enrolling in all 96.2^)2 white and i'5.973 colored citiaens.

An election was held for a new constitutional convention, which
consisted of 166 delegates. In March. lSi>8. a constitution was
made, and ratified by the people in April, and on the 30th of that
month an end was made of military government. Reconstruction
was delayed on aece)untof trouble that arose in regard to the test
oath, and not till July 15th, 1870. v/&s the act signed tor the re-
admission of Georgia into the Union, and her senators and repre-
sentatives given a seat in the Federal Congress. Georgia fur-
nished about 80,000 troops to the Confederate armi'S. Herlargest
cities were in ruins, the_ state bankrupt, industries prostrate, the
government revolutionized, at the close of the war; but the state
has recovered frohi its prostration, and under a free people is ad-
ministering the affairs and developing the resources with a firmer
band and with greater rapidity than almost any state that felt

the shock of the war.

JVatjtral Sceneri/-—The most picturesque scenery in the state is

to be found, no doutit. in the mountains of the tiorlh. Taccoa
fails, near the town by that name, on the Air Line Railway, have
a d''Scent of 1S5 feet, and in the same neighborlmo'l are the' rapids
of Tallulah, where the water flows between perpendicular walls
of rock 800 feet high.

Stone Mountain, not far from Decatur, is much visited, and the
Chattahoochee, in its course through the neighborhood of Colum-
bus, is very interesting. The mineral springs scattered through
the north and central part of the state are beer ming favorite re-

sorts for invalids and pleasure seekers. Savannah is one of the
most interesting cities in all tlie South. It has preserved its

uniqueness and distinctively southern aspect, notwithstanding
the devastation of war. It is much visited by southern tourists,

as well as the famous battle ground all the way from Atlanta to

Chattanooga. The country, which for months was the tramping
ground feT opposing armies and the scene of bloody encounters.
Kencsaw Mountain now looks down upon in a state of peace and
prosperity. The state is also interesting as having been the home
and hunting ground, in part, of the most extensive, powerful and
intelligent tribes of Indians.

GEORGSWALDE, a town of Kortliern Bohemia, on the

borders of Saxony, in the circla of Leitincritz, about 35

miles E. of Dresden, with a station on the North Bohemian

railway. Besides Old and New Georgswalde, it comprises

Wiesenau and Philippsdorf, the latter a place which sinco

1868 has attained celebrity through the miracles attributed

to its image of tho Virgin. Georgswalde was founded ut

the beginning of the 17th century, and ranks as one of tiio

oldest industrial centres of Bohemia, sharing with the neigh

buuring town of Rumburg a reputation for excellent linen.

The parish church is a fine building. In 1869 the total popu-

lation was 8220, of whom 5G71 were in Old Georgswalde.

GERA, the chief town of the principality of Reuss-Schlci?,

stands in a valley on the banks of the White Elster, 35

miles S.S.W. of Leipsic. It has been all rebuilt sijicc a

great fire in 1780, and the streets are in general wide and

straight, and contain many handsome houses. The principal

buildings are the churches of St Salvator's and St Trinity,

the town-hall, the buildings of the imperial bank and of

the Gera bank, the music hall, and the central haU, Its

educational establishments include a gymnasium, a general

town school (which contains a real school of the first order,

a higher female school, and three citizen schools), a com-

mercial school, a normal school, and.il weaving school. The

castle of Osterstcin, the residence of the prince of Eeuss,

dates from tho &lh century, but has been nearly all rebuilt

within the last thirty years. Gera has long been noted for

its industrial activity. Its manufactures comprise woollen,

cotton, and silk goods, tapestry, artificial flower.'!, oil-cloth,

leather, hats, tobacco, soap, beer, vinegar, chocolate, glue,

porcelain and other earthenware, bricks, musical instru-

ments, and carriages.

Gera was raised to tho rank of a town in the 11th century, at

which time it belonged to tho counts of Groitch. In the 12th

century it came into tho jinssesaion of the lords of Eeuss. It was

stormed and sacked by the Bohemians in 1460, was two-thirds

burned down by tlie Swedes in 1639 during the Thirty Years War,

and sufTel-ed afterwards from great cou(lni;latlous in 1686 and 1(80,

bein^ in the latter year almost completely destroyed. Tho popula-

tion

hvj in the latter year almost completely destroyed,

m in 1S75 was 20,810, nearly all of whom are I'roteiitouta.
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GERACE or Glekaci, a town of Italy ia the province of

Reggio di Calabria, about D9 miles from Reggio on the

railway between that city and Monasterace, is eituated on

a limestone hill not far from the coast, 30 milea N.N.E. of

Cape Spartivento, between the rivers Merico and Novito.

It is the seat of a bishop and of a subprefect, and has a civil

and criminal court dependent on that of Catanzaro. The

citadel, formerly of great strength, was reduced to ruins by

the earthquake of 1793 ; and the cathedral was at the same

time 80 severely injured that only a portion of the crypt

remained available for public worship. There is a good

trade in a white wine known as Vino Greco ; silk is manu-

factured ; and the warm sulphur springs of the neigbour-

hood attract patients to the town. About 5 miles off, at

Torre di Gerace, are the ruins of the Greek city of Locri

Epizephyrii, from which Gerace derived materials for its

buildings, and more especially fine marble columns for the

cathedral. The popalation in 1871 was 7257. This

Gerace is not to be confounded with Gerace Siculo, a town

of between 3000 and 4000 inhabitants, i miles from Cefalu,

which was the first place in Sicily erected into a marquisate.

GERANIUM is the name of a genus of polypetalous

exogenous plants, which is taken by botanists as the type

of the natural order Geraniacece. The name, as a scientific

appellation, has a much more restricted application than

when taken in its popular sense. Formerly the genus

Geranium was almost conterminous with the order Ger-

aniacece, which latter had then a more limited meaning
than is given to it by those of our leading botanists of the

present day who include in it the Tropasolacece, the Oxali-

Jacece, and the BaUaminaceae. Then as now the geranium
was very popular as a garden plant, and the species included

in the original genus became widely known under that

name, which has more or less clung to them ever since, in

spite of scientific changes which have removed the larger

number of them to the genus Pelargonium. This result has

been probably brought about in some degree by an error of

the nurserymen, who seem in many cases to have acted on
the conclusion that the group commonly known as Scarlet

Geraniums were really geraniums and not pelargoniums,

and have in consequence inserted them under the former

name in their trade catalogues. In fact it may be said that,

from a popular point of view, the pelargoniums of the

botanist are bettor known as geraniums than are the

geraniums themselves.

The species of Geranium bear the English name of

Cranesbill, and consist mostly of herbs, of annual or

perennial duration, dispersed throughout the temperate
regions of the world. They number nearly a hundred, and
bear a considerable family resemblance. The leaves are for

the most part palmatoly-lobed, and the flowers are regular,

consisting of five sepals, five imbricating petals, alternating

with five glandules at their base, ten stamens, and a beaked
ovary. Some dozen or more species are natives of the

British Isles ; and many of those of exotic origin form hand-
some border plants in our gardens of hardy perennials.

Amongst these G. ibericum, G. platypetalum, G. sanguineum,
G. Backhousianum, and the double-flowered varieties of G.
pratense are conspicuous. The genus is not without its

virtues, G. maculalum being the alum-root of North
America, used there as an astringent in diarrhoea, dysentery,
and such like complaints, while the native Herb Robert of

English hedgesides, G. Robertianum, which is both astringent
and aromatic, is used as a remedy in nephritic disorders.

From these regular-flowered herbs, with which they had
been mixed np by the earlier botanists, L'Heritier in 1787
separated those plants which have since borne the name of

Pelargonium, and which, though agreeing with them in
certain points of structure, differ in others which are ad-
mitted to be of generic value. One obvious distinction of

Pelargonium is that the flowers are irregular, the two petals

which stand uppermost being different—larger, smaller, or

differently marked—from the other three, which latter are

occasionally wanting. This difference of irregularity the

modern florist has done very much to annul, for the increased

size given to the flowers by high breeding has usually been

accompanied by the enlargement of the smaller petals, go

that a very near approach to regularity has been in some

cases attained. Another well-marked difference however
remains in Pelargonium : the back or dorsal sepal is fur-

nished with a hollow spur, which spar is adnate, i.f., joined

for its whole length with the flower-stalk ; while in

Geranium there is no spur. This peculiarity is best seen

by cutting clean through the flower-stalk just behind the

flower, when in Pelargonium there will be seen the hollow

tube of the spur, which in the case of Geranium will

not be found as it does not exist, but the stalk will appear

as a solid mass. There are other characters which support

those already pointed out, such as the absence of the

glandules, and the declination of the stamens; but the

features already described offer the most ready and obvious

distinctions.

To recapitulate, the geraniums properly so-called are

regular flowered herbs with the flower stalks solid, while

many geraniums falsely so-called in popular language are

really pelargoniums, and may be distinguished by their

irregular flowers and hollow flower stalks. In a great

majority of cases too, the pelargoniums so commonly met

with in greenhouses and summer parterres are of shrubby

or sub-shrubby habit.

GERARD OP Cremo.va (1114-1187), the mediaeval

translator of Ptolemy and Avicenna, was bom at Cremona,

Lombardy, in 1114. Dissatisfied with the meagre philo-

sophies of his Italian teachers, he went to Toledo to study

among the Moors, who were at that time the chief deposi-

taries and interpreters of the wisdom of the ancients ; and,

having thus acquired a knowledge of the Arabic language,

he appears to have devoted the remainder of his life to the

business of making Latin translations from its literature.

The date of his return to his native town is uncertain, but

he is known to have died there in 1187; His original

version of Avicenna's Canon of Medicine was the basis of

all the very numerous subsequent Latin editions of that

well-known work ; and the Latin translation by which

alone Ptolemy's Almagest until the discovery of the

original fi.eydX.ri o-uWafts was known to Europe is also as-

cribed to him. In addition to these, he translated various

other treatises in medicine, mathematics, and astronomy, to

the number, it is said, of sixty-six ; but some of the worlcs

with which he has been credited (including the translation

of the Almansorius of Er-Razi or Rhazes) are more pro-

bably due to a later Gerard also called " Creraonensis," but

more precisely "de Sabloneta." See Boncompagni, Delia

Vita e delle Opere di Gherardo Cremonense e di Gherardo

da Sabbionetta.

GERAUD, variously sumamed TuM, Tunc, Ten(3Ue, or

ThO-V (c. 1040-1120), founder of the order of the knights

hospitallers of St John or of Malta, was born at Amalfi

about the year 1040. According to other accounts Marti-

gues in Provence was his birthplace, while one authority

even names the Chateau d'Avesnes in Hainault. Whether

as a soldier or a merchant, he" in the course of the latter

part of the 11th century found his way to Jerusaleni, where

a hospice had for some time existed for the convenience of

those who wished to visit the holy places. Of this institu-

tion Gerard became guardian or provost at a date not later

than 1100 ; and here he organized that religious order of

St John which received papal recognition from Pascal II.

in 1113, by a bull which, was renewed and confirmed by

CJixtus li. shortly before the death of Gerard in 1120.
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GERARD, foiENSE Maurice, Count (1773-1852), a

distinguished French general, was born at DamviUiers in

the department of Meuse, 4th April 1773. He joined the

second battalion of the Meuse in 1791, and served in the

campaigns of 1792-1793 under Generals Dumouriez and

Jourdan. In 1798 he accompanied Bernadotte as aide-de-

camp in his embassy to Vienna. In 1799 he was named
chief of a squadron, and in 1800 colonel. He distinguished

himself by a brilliant charge against the Russian imperial

guard at the battle of Austerlitz, and being raised to the

rank of general in November 1806, played a prominent

part in the battles of Halle, Jena, and Erfurt ; and for his

conduct in the battle of Wagram, where he greatly con-

tributed to the victory, he was created a baron. In the

Spanish campaign of 1810 and 1811 he gained special dis-

tinction at the battle of Fuentes-de-Onoro ; and in the sub-

sequent expedition to Russia he was present at the capture

of Smolcnsic, had a principal share in the victory of

Waloutina-Gora, displayed such bravery and ability in the

battle of the Moskova that he was made general of division,

and by his coolness and energy in the disastrous retreat

from Moscow saved the rearguard of the French army at

thi passage of the Wilna, In the campaign of 1813, in

command of a division under Macdonald, he took part in

tiie battles of Liitzen, Bautzen, Goldberg, and Leipsic,

where he was dangerously wounded. After the battle of

Bautzen he was created by Napoleon a count of the empire.

In the campaign of France of 1814, in command of the army
of reserves composed chiefly of recruits, he by his skilful

manfeuvrea powerfully assisted in securing the victories of

Nogent, Nangis, and Montereau-sur- Vonne. After the first

restoration he was named by Louis XVIII. grand cross of
tlie legion of honour and chevalier of St Louis. On the

return of Napoleon from Elba he was entrusted with the

command of the army of the Moselle, and took part in the

battle of Ligny. . On the morning of the battle of Waterloo,

being under the orders of Grouchy, who was marching
towards Wavre, he strongly urged him to proceed in the

direction whence they heard cannon firing, but his advice

was not followed. Gerard retired to Brussels after the fall

of Napoleon, and did not return to France till 1817. He
was chosen a member of the chamber of deputies in 1822,

and was re-elected in 1823 and 1827. He took part in the

revolution of 1830, after which he was appointed minister

of war and named a marshal of France. On account of his

health he resigned the office of war minister in the October
following, but in 1831 he took the command of the

northern army, and was successful in thirteen days in

driving the army of Holland out of Belgium. In 1832 he
compelled the surrender of Antwerp, and in the same year

he was raised to the peerage of France. He was again

cho3en war minister In July 1834, and again resigned that

office in the October following. In 1835 he was named
grand chancellor of the legion of honour, and in 1838
commander-general of the national guards of the Seine, an
office which he held till 1842. He became a senator under
the empire in 1852, and died in April of the same year,

Gi^RARD, FBANgois, Bakon (1770-1837), was bom on
May 4, 1770, at Rome, where his father occupied a post in

the house of the French amba.ssador. At the age of twelve
Gerard left Rome with his family for Paris, and there

obtained admission into the Pension du Roi. From the
Pension he passed to the studio of Pajou (sculptor), which
he left at the end of two years for that of the painter

Brenet, whom he quitted almost immediately to place him-
self under David. In 1789 Gerard competed for the Prix
do Rome, which was carried oflf by bis comrade Girodet. In
the following year (1790) ho again presented himself, but
the death of hi.-? father prevented the completion of his

work, and obliged him to occjij'jiDuy hia mother to Rome.

In 1791 he returned to Paris ; but his poverty was so great

that he was forced to forego his studies in favour, of employ-

ment which should bring in immediate profit. David at

once availed himself of his help, and one of that master's

most celebrated portraits—Le Pelletier de St Fargeau—is

due to the hand of "le petit Gerard." This portrait was
executed early in 1793, the year in which Gi5rard, at the

request of David, was named a member of the revolutionary

tribunal, from the fatal decisions of which he, however,

invariably absented himself. In 1794 he obtained the first

prize in a competition, the subject of which was " The Tenth
of August," and, further stimulated by the successes of bii>

rival and friend Girodet in the Salons of 1793 and 1794,

Gerard (nobly aided by Isabey the miniaturist) produced

in 1795 his famous "B(;lisaire." In 1796 a portrait of his

generous friend (Louvre) obtained undisputed success, and
the money received from Isabey for the.se two works en-

abled Gerard to execute in 1797 his "Psyche et I'Amour."

At last, in 1799, his portrait of Madame Bonaparte estab-

lished his position as one of the first portrait painters of

the day. In 1808 as many as eight, in 1810 no less than

fourteen portraits by him, were exhibited at the Salon, and

these figures afford only an indication of the enormous
numbers which he executed yearly; all the leading figures of

the empire and of the restoration, all the most celebrated

men and women of Europe, sat to Gerard. This extraordi^

nary vogue was due partly to the charm »f his manner and
conversation, for his salon was as much frequented as his

studio ; Madame de Stael, Canning, Talleyrand, the duke
of Wellington, have all borne witness to the attraction of

his society. Rich and famous, Gerard was stung by remorse

for earlier ambitions abandoned ; at intervals he had indeed

striven to prove his strength with Girodet and other rivals,

and his " Bataillo d'Austerlitz" (1810) showed a breadth

of invention and style which are even more conspicuous in

" L'Entr^e d'Henri IV." (Vt rsailles),—the work with which

in 1817 he did homage to the Bourbons. After this date

GcSrard declined, watching with impotent grief the progress

of the Romantic school. Loaded with honours—baron of

the empire, member of the Institute, officer of the legion of

honour, first painter to the ting—he worked on .sad and
discouraged ; the revolution of 1830 added to his disquiet;

and in 1837 on 11th January, after thsee days of fever, he

died. By his portraits Gi5rard is best remembered ; the

colour of his paintings has suffered, but his drawings show
in uninjured delicacy the purity of his line ; and those of

women are specially remarkable for a virginal simplicity

and frankness of expression.

M. Ch. Lcnormant published in 1846 Essai dc Biorrraphie ci de

Critique sur FraiK^ois Gerard, a second edition of which appeared

in 1S47; and ^L Delecluze devoted several p.nqes to the same subject

in hia work Louis David, sail icoh ct soji tanps.

GliRARD, Jean Ignace Isidore (1803-1847), a French

caricaturist generally known by the pseudonym of Grand-

ville—the professional name of his grandparents, who were

actors—was born at Nancy, 13th September 1803 He
received his first instruction in drawing from hia father, a

miniature painter, and at the age of twenty-one came to

Paris, where he soon afterwards published a collection of

lithographs entitled Xes iribvlations de la petite propriete.

He followed this by Les plaisirs de lout St/e, and La mlylte

des salons ; but tho work which first established liis fame

was Metamorphoses dujoiir, published in 1828, a series of

70 scenes in which individuals with the bodies of men and

faces of animals are made to play a human comedy. These

drawings are remarkable for the extraordinary skill with

which human characteristics are represented in animal

features, but they are liable to the objection of attempting

to express by tho pencil what can be properly done only by

I

tho pen; while at the same time, in conquering difficulties
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incident to his purpose, much ingenuity and labour Las

been wasted which miglit have been employed otherwise

with better results. Tlie success of this work led to his

being engaged as artistic contributor to various periodicals

such as Lu Hilhouette, L'A rtiste, La Caricature, Le Charivari;

and his political caricatures, which were characterized by
marvellous fertility of satirical humour, soon came to enjoy

a general popularity which never diminished. Besides sup-

plying illustrations for various standard works, such as the

songs of Bi5ranger, the fables of La Fontaine, Don Quixote,

Gulliver's Travels, Robinson Crusoe, he also continued the

issue of various lithographic collections, among which may
be mentioned La vie privee et publique des animaitx, Les

tent proverhes, L'autre nionde, and Les fleurs animees.

Though the designs of Gerard are occasionally unnatural

and ibsurd, they usually display keen analysis of character

and marvellous ^nventive ingenuity, and his humour is

always tempered and refined by delicacy of sentiment and
a ^fein of sober thoughtfulness. He died of mental disease

17th March 1847.

A short notice of Gerard, under the name of Grandville, is con-
tained in Theophile Gautier's Portraits Contcmporaiiis See also
Charles Blanc, Orandville, Paris, 1855.

GERARD, John (1545-1608), herbalist and surgeon,

was bom towards the end of 1545 at Nantwich in Cheshire.

He was educated at Wisterson, or Willaston, 2 miles from
Nantwich, and eventually, after spending some time' in

travelling, took up his abode in London, where he exercised

his profession. For more than twenty years he also acted

as superintendent of the gardens of Lord Burghley, secre-

tary of state to Queen Elizabeth. In 1596 he published a

catalogue of plants cultivated in his own garden, 1039 in

number, inclusive of varieties of the same species. Their

English as well as their Latin names are given in a revised

edition of the catalogue issued in 1599. In 1597 appeared
Gerard's well-known Herball, described by him iu its pre-

face as " the first fruits of these mine own labours," but
more truly an adaptation of the Stirpium historice pemplades

of Rembert Dodoens, published in 1583, or rather of a

translation of the whole or part of the same by Dr Priest,

with L'Obel's arrangement Of the numerous illustrations

of the Herball sixteen appear to be original, tbe remainder

are mostly impressions from the wood blocks employed by
Jacob Theodoras (Tabernoemontanus) in his Icones Stirpium,

published at Frankfort in 1590. A second edition of the

Herball, with considerable improvements and additions, was
brought out.by Thomas Johnson in 1633, and reprinted in

1036. Gerard was elected a member of the court of assist-

ants of the barber-surgeons in 1595, by which company
he was appointed an examiner in 1598, junior warden in

1 605, and master in 1 60S. He died in February 1612, and
was buried^t St Andrews, Holborn.

See Johnson's preface to his edition ot the Ecrhall ; and A Cata-
logue of Planis cultivated in. the Garden of John Gerard in the

years 1596-1599, edited with Notes, Kcfercnces to Gerard s Herball,
the Addition of modem Names, and a Life of the Author, by Bcn-
jamin Drtydon Jackson, F.L.S., privately printed, Lond., 1876, 4to.

GERARD DE NERVAL (1808-1855) is the adopted

name of Gerard Labrunie, a French litterateur, and that

by which he is generally known. The son of an officer in

the army, and born at Paris, May 21, 1808, he received

his early education chiefly from his father, who taught

him German, and he afterwards studied at the college

of Charlemagne. He made his literary dSbnt by the

publication of a volume of political odes, and in 1828 he
published a translation of Goethe's Faust, of which Goethe
himself expressed high approval, and the choruses of which

were afterwards made use of by Berlioz for his legend-

symphony, The Damnation of Faust. Several other trans-

lations from the German, contributed chiefly to the Jlereure

Cx. Fran:c, a number of poeti--;al pieces, and three comedies

10—17*

combined to acquire for him, at the age of twenty-one, a
considerable literary reimtation, and led to his being associ-

ated with Theophile Gautier in the preparation of the
dramatic /•wiV/fio/i for the Presse. On the death of Jennie
Colon, an actress with whom he had contracted a liaison'

he resigned his connexion with the Presse, and travelled in

various parts of Europe, leading a somewhat dissipated life.

He contributed an account of his travels to the Revue des

Deux Mondes and other periodicals. After his return to

Paris in 1844 he resumed for a short time the feuilleton.

From 1841 he was subject to periodical attacks of insanfty,

and he committed suicide by hanging, 25th January 1855.
The literary style of Gerard is simple and unaSected, and
he has a peculiar faculty of giving to his imaginative crea-

tions an air of naturalness and reality. In a series of

novelletes, afterwards published under the mrtne of hes
Illumines on les Precnrseurs du Socialisme (1852), he gave
a sort of analysis of the feelings which followed his third

attack of insanity ; and among his numerous other works
the principal are Elegies nationales et Satires politiques, 1827;
Scenes de la Vie Orientate, 2 vols., 1848-1850; Contes et

Faceties, 1852; La Boheme galante, 1856; and L'Alchimisie,

a drama in five acts, the joint composition of Gerard and
Alexander Dumas. His (Euvres completes were published

in 1868 in 5 volumes.

GERASA, the modern Gerash or Jerash, a city

of Palestine, in the Decapolis of Persea, situated amid the

mountains of Gilead, about 1757 feet above the level of the

sea, at a distance of 20 miles from the Jordan and 21 miles

to the north of Philadelphia. Of its origin nothing is

known. Its name is never mentioned in the Old Testa-

ment, and iu the New Testament the only reference to its

existence is the alternative reading of Gerasenes for

Gadarenes in Matthew viii. 28. From Josephus we learn

that it was captured by Alexander Janna;us, burned by the

Jews in revenge for the massacre at Csesarea, and again

plundered and depopulated by Annius the general of

Vespasian ; but in spite of these disasters it was still in the

2d and 3d centuries of the Christian era one of the

wealthiest and most flourishing cities of Palestine. As late

as 1121 it gave employment to the soldiers of Baldwin IL,

who found it defended by a castle built by a king of

Damascus ; but at the beginning of the following century

the Arabian geographer Yakut speaks of it as deserted and
overthrown. The ruins of Jerash, discovered by Seitzen

about 1806 and since then frequently visited and described,

still attest the splendour of the Roman city. They are

distributed along both banks of the Kerwan, a brook which
flows south through the Wady-ed-DOr to join the Zerka or

Jabbok ; but all the principal buildings are situated on the

level ground to the right of the stream. The town walls,

which can still be traced and indeed are partly standing,

had a circuit of not more than 2 miles, and the main street

was less than half a mile in length ; but remains of build-

ings skirt the road for fully a mile beyond the south gate,

and show that the town had far outgrown the Umit of its

fortifications. The most striking feature of the ruins is

the profusion of columns, no fewer than 230 being even

now in position : the main street is a continuous colonnade,

a large part of which is stiU entire, and it terminates to the

south in a forum of similar formation. Among the public

buildings still recognizable are a theatre capable of accom-

modating 6000 spectators, a naumachia or circus for naval

combats, and several temples, of which the largest was

probably the grandest structure in .the city, possessing

a portico of Corinthian pillars 38 feet high. The desola-

tion of the city is probably due to earthquake ; and the

absence of Moslem erections or restorations would seem

to show that the disaster took place before the Mahometan
period-
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CERBA or Jerda, Gerniau Dicheila, an island off the

African coast in tbo Guliof Gabes, belonging to the regency

jt Tunis. It is flat and well wooded with date palms, has

811 area of 425 square miles, and contains a population of

30,000. Most of the inhabitants are of Berber origin,

though a certain proportion have adopted the Arabic
language. About 5000 Jews live apart iu villages of their

own, and a number of European merchants are .settled in

the chief town of Haumt-es-Suk for the purposes of trade.

The island has a considerable reputation for the manufac-
ture of the woollen ti.'^sues interwoven with silk which are

known as burnous stuffs ; a market for the sale of sponges

from the neighbouring seas is held from November till

March ; and a good trade is maintained in the export of

dates and other fruits. Gerba is the Lothophagitis or Lotus-

eaters' Island of the Greek and Roman geographers, and
it may also be identified with the Brachion of Scylax. The
modern name appears as early as the 3d century in Aurelius

Victor, who, mentioning the births of the emperors Gallus

Trebonianus and Volusianus his son, says—"Crcati in

insula Meninge, quae nunc Girba dicitur." Meninge or

Meninx was the name of one of the two ancient towns
iii the islp.nd, the other being Thoar. A castle erected by
tko Spaniards in 1284 at Haumt-es-Suk still remains; but
the pyramid built of the skulls of tho Spaniards under
Garcia, who perished in 151G, was removed in 1837.

Seo Barth, JVandcrungcn (lurch the Kiistcnl. ties MUtclincTXS
;

and Maltzan, licise in Tunis 2i7id Trijfolis^ Leipsic, 1S70.

GERBER, Ernst Ludwio (1746-1819), author of the

well-known dictionary of musicians, was born at Sonders-

hausen 29th September 1740. His father, Henry Nicolas

Gerber (1702-1775), a pupil of J. S. Bach, was an
organist and composer of some distinction, and under his

dli-ection Ernst Ludwig at an early age had made great

progress in his musical studies. In 1705 he went to Leipsic

with the view of studying law, bat the claims of music,

which had gained additional strength from his acquaintance-

ship with J. A. Hiller, soon came to occupy almost his sole

attention. On his return to Sondershausen he was appointed

music teacher to the children of the prince, and in

1775 ho succeeded his father as court organist. Latterly

he devoted much of his time to the study of the literature

and history of music, and with this view ho made himself

master of several of the modern languages. His Historisch-

biographisches Lexikon dcr Tonkiinstler appeared in 1790
and 1792 in two volumes; and the first volume of what
was virtually an improved and corrected edition of this

work was published in 1810 under the title Neues histoiisch-

hiographtsches Lexilcoii der Tonkiinstler, followed by other

three volumes in 1812, 1813, and 1814. Gerber also eon-,

tributed a number of papers to musical periodicals, and
liublished several minor musical compositions. He died at

Sondershausen 30th June 1819
GERBERON, Gabriel (1628-1711), a Jansenist monk,

one of the most diligent students and prolific writers of his

century, was born August 12, 1028, at St Calais, in the

department of Sartlie. At the age of twenty he took the

vows of tho Benedictine order at St JMelaine, Kennes,
and after having taught rlietoric and pli^osophy in the

monasteries of Bourgucil (Tourainc) and St Denis, he
became sub-prior at Compiigne, whence he was afterwards

removed to St Germain-dee- Pre;. In tho year 1609 he
fully and finally committed himself in the Jansenist con-

troversy by the publication of his first work, which was an
apology for the abbi5 Rupert of Tuits. lu 1072 ho' was
ordered to Argenteuil and in 1C75 to Corbie ; but having
by this timo aroused tho most bitter hostility of the entire

Jesuit order, he found it necessary to save himself by flight

into tliu Low Conntries, where lie seems to have lived in

various towns duiing the next tweuty-eiglit yeui's, and w here

he published a great number of works, including the Uldoire
Gcnirale du Jansdnisme (1700), by which he is now best

known. Arrested on the 30th of May 1703 at Brussels, at

the instance of the archbishop of Malines, he was sent into

France and condemned to imprisonment, from which he
was not released till 1710, and even then only after he
had consented to abjure the five Jansenist propositions.

The first use ho made of his freedom was to write a work
(which, however, his friends prudently prevented him
from publishing) Lc value Iriomphe dcs Jcsndes, containing

a virtual withdrawal of tho compulsory recantation. He
died at the abbey of St Denis on the 29th of March
1711. A full list of his works is given in the Jiiographie

Genende.

GERBERT. See Silvester IL
GERBERT, Martin (1720-1793), a Catholic prelate

and writer on church music, was a descendant of the Ger-

berts of Hornau, and was born at Horb on the Neckar, Wiir-

tembsrg, 12th August 1720. He received his education at

the Jewish school of Freiburg in the Breisgau, at Klingenau
in Switzerland, and at the monastery of St Blaise in the

Black Forest. He joined the order of the Benedictines in

the monastery of St Blaise in 1736, became priest in 1744,
was soon thereafter appointed professor of theology, and was
chosen abbot in 1764. From 1759 to 17G2 he travelled

in Germany, Italy, and France, chiefly with the view of

obtaining access to the old collections of musical literature

contained in the libraries of the monasteries. In 1774 he
published two volumes /><; canJri et musica sacra; in 1777,

Monumenta veteris litwrfjice Alemamticos; and in 1784, in

three volumes, Scriptorcs cccltsiastki de musica sarra, a

collection of the principal writers on cliurch music from the

3d century till the invention of printing. Although this

work contains many textual errors, its publication has never-

theless been of very great importance for the history of

music, by preserving writings which otherwise might either

have perished or remained unknown. He is also the author

of Codex epislolaris Rndolphi I., 1772, and Ilistoria Nigj-ce

Silvce, Cologne, 1783-1788. His interest in music led to

his acquaintance with the composer Gluck, who became his

intimate friend. He died 3d May 1793.

GERHARD, Fkiedrich Wilhelm Eduard (1795-

1867), a distinguished German archajologist, was born at

Posen, 29th November 1795. After studying at Breslau

and Berlin, he iu 1816 took up his residence at the former

town. The reputation he acquired by his Lcctiones Apol-

lonianw, published in tho same year, led soon afterwards to

his being appointed professor at the gymnasium of Posen.

On resigning that office in 1819, on account of weakness iu

the eyes, he travelled in Italy, and in 1822 he took up his

residence in Rome, where, with the view of prosecuting his

archajological studies, he remained for fifteen years. Ho
there contributed to Platner's Beschreihnng dcr Stadi Eom,

then under the direction of Bunsen, and ho was also one of

the principal originators of the Jnstitulo di eorrispondenza

archcologica, founded at Rome iu 1 828, and during his stay

in Italy its director. After his return to Germany in 1837,

he was appointed archa;ologist at the Royal JIusenm of

Berlin, and in 1844 he was chosen a member of the

Academy of Sciences, and a professor in the university.

He died at Berlin 12th ilay 1867.

Besides a large" number of archffiological popcrs in periodicals, in

the Annali of the Institute of Rome, and in the Transactions of the

Berlin Academy, and several illustrated catalogues of Greek, Roman,

and other antiquities in tlio Berlin, Naples, and Vatic-in Museums,

Gerhard is the author of tho foUowins works -.—Antikc Bildxrerkc,

Stutts., 1827-44 ; Auserlcscne griexh. Vascnlildcr, 1839-53 ;
Etrus-

kischc Spiegel, 1339-65 ;
Bxjpcrborcisch-Tom. Studicn, vol. i., 1833 ;

vol. ii., 1852 ; Prodromus miitholoq. KiiiistcrkUrung, Stuttgart and

Tul.iu^iMi. 1S2S ; and Grice'K. Mijlhohgie. 135-1-55. His Gesam-

mrik akadi-mi^elic Alhandluiigcn mid kleiiie Sehrijleii were pub-

liihed posthumously iu 2 vols., Berlin, 15G7.
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GERIIARD, JoHANN (15S2-1637), one of tUe ablest

and most learned exponents of Lutheran, orthodoxy, was

born of a good middle-class family in Quedliuburg, 17th

October 1582. In his 'fifteenth year, during a dangerous

illness, he came under the personal influence of Johann

Arndt, author of Das Wahre Christenlhum, and resolved to

study for the church. Soon after entering the university of

Wittenberg, however, in 1599, he began to waver in this

determination, and ultimately gave himself for two years

to the study of medicine, but in 1603 resumed his theologi-

cal reading at Jena, and in tha following year received a

new impulse from Winkelmann and Mentzer at Marburg.

Having graduated and begun to give lectures at Jena in

1C05, he in 160Q received and accepted the duke of

Coburg'j invitation to the superintendency of Heldburg and
mastership of the gymnasium ; soon afterwards he became
general superintendent of the duchy, in which capacity he

was much and usefully engaged in the practical work of

ecclesiastical organization untill616, when he found a more
congenial sphere in the senior theological chair at Jena,

where tho remainder of his life was spent. Though still

comparatively young, Gerhard had already come to be re-

garded as the greatest living theologian of Protestant

Germany ; in the numerous " dispatations " which charac-

terized that period he was always protagonist, while on nU
public and domestic questions touching on religion or morals

his advice was eagerly sought on all hands and by every

class. It is recorded that during the course of his lifetime

be had received repeated calls to almost every university in

Germany, as well as to Upsala in Sweden. He died on the

20th August 1637. Personally he 13 said to have exhibited

a rare combination of all the best elements of the Christian

character; the only failing imputed to him by any one
decidedly leans to virtue's side—an excessive love of peace.

His writings are very numerous, alike in exegetical, polemical,
dogmatic, and practical tlieologj'. To the first category belong
the Comniintanus in harmonium historicc evailgeHcce de passioiie

Chrisli (1617), the Comment, super priorem D. Petri Spistolam
(1641), and also hid commentaries on Genesis (1637) and on
Deuteronomy (1658). Of a controversial character are the Con-
fessio Catholica (1634-68), an extensive work which seeks to prove
the evangelical and catholic character of the doctrine of the Augs-
hurg Confession from the writings of approved Roman Catholic
authors ; and the Loci theohgici (1629), his principal contribution
to science, in which Lutheranism is expounded '* nervoee, solide,

6t copiose," in fact with a fulness of learning, a force of logic, and
a minuteness of detail that had never before been approached.
The Mfditationes saerce (1621), a work expressly devoted to the
uses of Christian edification, has been frequently reprinted in Latin
and has been translated into most of the European languages,
including Greek. The English translation by R. "VVinterton (1631)
has passed through at least nineteen editions. There is also an
edition by W. Papillon in English blank verse (1801). A Fita
Joh. Odrhar^i was published by E. R. Fischer in 1723.

GERHARDT, Charles Frederic, was born at Stras-

burg, August 21, 1816, and died there August 19, 1856.
After his school years spent at home and in Carlsruhe,

where his taste for chemistry was awakened, ho .was sent

to Leipsic to learn business, but he attended Erdmann's
lectures on chemistry as well Returning home he very

soon found that a commercial life was not to his taste,

so, after a sharp dispute with a disappointed father, he
enlisted in a cavalry regiment. In a few months a
military career also became intolerable, and, being bought
off by a friend, he went to Gisasen to study under Liebig.

There he remained eighteen months, displaying such entire

'

devotion to chemistry that he found himself unable to

obtain the customary degree. He again thought of enter-

ing trade, but Liebig persuaded him to go to Paris, where
be arrived in 1838. His good appearance and address

recommended him to Dumas and other chemists, and in a

short time along wi'-h Cahours, who became his intimate

friend, he published an important memoir on essential oils,

distinguished especially by the new views it contained. He

soon after left Paris and went to Montpellier, where he was
professor in the faculty of science till 1848. He then
returned to Paris and opened a school for chemistry, which,
however, was not commercially a success. From' 1848 to
1855 he resided at Paris, and it was during this time that
ho published the memoirs and carried on the controversies
which have been of such importance in tho development
of scientific chemistry. In 1855 he was appointed pro-
fe.ssor at Straaburg, hra native place ; but he had held the
office for but a short time when he died, after two days'
illness. Gerhardt's contributions to chemistry are less

discoveries of new facts, than of new ideas which organ-
ized and vitalized an inert accumulation of facts. He
developed the notion of types of structure and reaction; ha
discovered the order of organic compounds, which led him
to the doctrine of homologous and other series ; and ou
theoretical grounds he remodelled the whole character of
the combining weights upon the two-volume molecular basis.

The baro statement, however, of his results gives no idea
of the lucidity, the wealth of thought, the grasp of the
entire subject which his memoirs and his longer works dis-

play. It was by his writings especially that Gerhardt's
influence was felt. Although a thorough enthusiast in his

subject, clear in his exposition, earnest in his work, weighty
in his delivery, he seems to have wanted the qualities of

a successful teacher. Nothing is heard of his lectures, or
of his influence as a professor,—such influence as drew
students round Liebig and other great masters. None the
less, however, did he stir the thoughts of other chemists to

the very depths ; and although the unitary system has had
its day, yet, in substance at least, if no longer in name,
chemistry is still Gerhardt's, and it is not impossible that

chemists may return to some of his views which at present

are not acceptable.

GERHARDT, Paul {c. 1606-1676), the greatest hymn-
writer of Germany, if not indeed of Europe, was born of a
good middle-class family at Qrafenhainichen, a small town
on the railway between Halle and Wittenberg, in 1606 or

1607,—some authorities, indeed, give the date March 12,

1607, but neither the year nor the day is accurately known.
His education appears to have been retarded by the troubles

of the period, the Thirty Years' War having begun about the

time he reached his twelfth year. After completing his

studies for the church he is known to have lived for some
years at Berlin as tutor in the family of an advocate named
Berthold, whose daughter he subsequently married, on
receiving his first ecclesiastical appointment at Mittelwald

(a small town in the neighbourhood of Berlin) in 1651.

In 1667 he accepted an invitation as "diaconus" to the

Nicolaikirche of Berlin ; but, in consequence of his uncom-
promising Lutheranism in refusing to accept the elector

Frederick William's " syncretistio " edict of 1664, he was
deprived in 1606. Though absolved from submission and
restored to office early in the following year, on the petition

of the citizens, his conscience did not allow him to retain a
post which, as it appeared to him, could only be held on
condition of at least a tacit repudiation of the Formula
Concordia;, and for upwards of a year he lived in Berlin

without fixed employment. In 1668 he was appointed

archdeacon of Liibben in the duchy of Saie-Merseburg,

where, after a somewhat sombre ministry of eight years, ha
died on the 7th of June 1676. Many of his best known
hymns were originally published in various church hymn-
books, as for example in that for Brandenburg which

appeared in 1658; others first saw the light in Johann
Crllger's Geistliche Kirchenmelodien (1649) and Praxia

Pietafis Melica (1656). The first complete set of them ia

the Geistliche Andachten, published in 1666-67 by Ebeling,

music director in Berlin. No hymn by Gerhardt of a later

date than 1667 is known to exist.
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The life of GerharJt haa been written by Roth U829), by Lang-

liecker (1841), by Schultz (1642), by Wildenhabn (18451; and by

Bachmann (1863); also by Kraft in Ersch u. Gruber'a Allg. Encycl.

(1855). The best modem edition of the hjTnns, published by
Wackernagel in 1843, has often been reprinted. There is an Eng-
lish C-anslation by Kelly (Paul Gerhardl'a Spiritual Songs, 186?).

OERICAULT, Jean Louis Andr^ Thi^odoee (1791-

1824), French painter, led the inevitable reaction which set

in under the empire against the fixed and strictly limited

aims of the school of David. He was born at Rouen in

1791. In 1808 he entered the studio of Charles Vemet,
from which, in 1810, he passed to that of Gu^rin, whom he

drove to despair by his passion for Rubens, and by the

unorthodox manner in which he persisted in interpreting

nathre. At the Salon of 1812 G&icault attracted attention

by his " Officler de Chasseurs k Cheval " (Louvre), a work
in which he personified the cavalry in its hour of triumph,

and turned to account the solid training received from
Gu^rin in rendering a.picturesque point of view which was
in itself a protest against the cherished convictions of the

pseudo-classical school. Two years later (1814) he re-

exhibited this work accompanied with the reverse picture

"Cuirassier blesse " (Louvre), and in both subjects called

attention to the interest of contemporary aspects of life,

treated neglected types of living form, and exhibited

that mastery of and delight in the horse which was
a feature of his character. Disconcerted by the tempest

of contradictory opinion which arose over these two pic-

tures, G^ricault gave way to his enthusiasm for horses

and soldiers, and enrolled himself in the mousquetaires.

During the Hundred Days he followed the king to

Bethune, but, on his regiment being disbanded, eagerly

returned to his profession, left France for Italy in 1816,

and at Rome nobly illustrated his favourite animal by
his great painting "Course des Chevaux Libres." Return
ing to Paris, G^ricault exhibited at the Salon of 1819 the
' Radeau de la M^duse " (Louvre), a subject which not

only enabled him to prove his zealous and scientific study

of the human form, but contained those elements of the

heroic and pathetic, as existing in situations of modern life,

tp which he had appealed in his earliest productions. Easily

depressed or elated, G^ricault took to heart the hostility

which this work excited, and passed nearly two years in

London, where the " Radeau " was exhibited with success,

and where he executed many series of admirable lithographs

now rare. At the close of 1822 he was again in Paris, and
produced a great quantity of projects for vast compositions,

models in wax, and a horse ecorche, as preliminary to the

production of an equestrian statue. His health was
now completely undermined by various kinds of excess,

and on 26th January 1824 he died ct the age of thirty-

three. That which he left us is effective only as a protest';

his work, like his life, lacked the fixity of conscious purpose
necessary to the task of reconstruction. Had he steadied

himself and survived the abuse of his powers, he might
have played an important part in determining the course of

the modern school, for, though no colourist, he was in other

respects richly endowed, and was possessed by a rare energy
which redeemed even that tendency to undue emphasis
which gives a theatrical character to much of the best French
work. Gi5ricault's biographj', accompanied by a catalor/ue

raUonne of his works, was published by M. C. CMment in

1868.

GERIZIM (Q'tinn, "the desert hill," or, according to

others, " the hill of the Gerizzites"'), the third highest

mountain of Samaria,'-' is situated at the western extremity

» See 1 Sara, jtivli. 8 (Keri.)
' Josepbua {Ant., xi. 8, 2) calls it the highest, but hia assertion

ht.3 been disproved by recent accurate mennurement. Accordiuff to

Furrer, Tell 'Azur, Elinl, and Gerizim nro !3I56, 3375, and 317P
feet respectively above tlie level of the Mediterranean.

of the fertile plain of Mochca, and with Mount Ebal, which
lies immediately to the north, forms a narrow valley in

which lies the ancient town of Sichem or Shechem. As seen
from this point Geiizim is distinguished from itc tamer
neighbour by the boldness of its crags, the richness of its

verdure, and the number of its springs. Its southern slope

however is much gentler than its northern, and both are

almost bare of trees. On the summit stands at present a
small Mahometan chapel, and there are besides numerous
traces of a fortress and church possibly dating from the

time of Justinian. But the spot regarded by the Samaritans
as the holiest upon earth is a small level plateau situated

somewhat to the south of this. Here it is believed stood

the temple built by Manasseh, the sony of the Jewish high
priest in the days of Nehemiah,' and destroyed by John
Hyrcanus 300 years afterwards (Joe., Ant., xiii. 9. 1).

According to the Samaritans and some modem writers,

Gerizim was the scene of the incidents recorded in Genesis
xxii. 9-13. Probably as being the hill on the right hand of

the spectator who, standing in the valley of Shechem, looka

to the sun rising, it was also the hill on which, according to

JosL viii. 33, 34 (comp. Deut. xL 29, 30, and xxvii. 12-26),
after the conquest of Ai, the tribes of Simeon, Levi, Judah,'

Issachar, Joseph, and Benjamin stood to pronounce the
blessings connected with a faithful observance of the law,

while the remaining tribes from mount Ebal confirmed the

curses attached to specified violations of the divine com-
mands. According to Eusebius and Jerome indeed, the Ebal
and Gerizim described m Deut xL 30 were not the

mountains now known by that name, but two smaller hills

in the neighbourhood of Jericho. This view, however,
may now be regarded as universally abandoned (see Stanley,

Sinai and Palesiiiie, p. 236, note).

GERMAN CATHOLICS (Deutschkatholtken), tho

name assumed in Germany towards the close of the year

1844 by ceitain dissentients from the church of Rome. The
most prominent leader of the German Catholic movement
was Johann Ronge, a Roman Catholic priest, who in Octo-

ber 1844 made a vigorous attack upon Arnold!, bishop of

Treves, for having made a relic, which he alleged to be the

holy seamless coat of Christ, an object of pilgrimage ajid

adoration. On Ronge's excommunication on this account,

by the chapter of Breslau in December 1844, he received

a large amount of public sympathy, and a di.ssenting con-

gregation was almost immediately formed at Breslau with

a very simple creed, in whi'ch the chief articles were belief

in God the Father, creator and ruler of the universe ; in

Jesus Christ the Saviour, who delivers from the bondage
of sin by his life, doctrine, and death ; in the operation of

the Holy Ghost ; in a holy, universal, Christian churcli

;

in forgiveness of sins and the life everlasting. Within a

very few weeks similar communities had been formed at

Leipsic, Dresden, Berlin, Offenbach, Worms, Wiesbaden,

and else^-here ; and at a " council " convened at Leipsic in

March 1845, twenty-seven congregations were represented

by delegates, of whom however only two or at most
three were in clerical orders. Almost contemporaneously

with the commencement of the agitation led by Ronge,

another movement fundamentally distinct, though in some
respects similar, bad been originated at Schneidemiilil,

Posen, under the guidance of Johann Czerski, also a priest,

who had come into collision with the church authorities on

the then much discussed question of mixed marriages, and

also on that of the celibacy of the clergy. Tho result had

been his suspension from office in March 184 4 ; his public

withdrawal, along with twenty-four adherents, from the

Roman communion in August ; his excommunication im-

' In the days of Alexander tho Great, according to Josephus {A-nt.,

xi. 8, 2); but there are good rea.sons for believing this to be inexact.

See Nehi xiii. 28, and compare Bertheau on the passa^a
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mediately thereafter ; and tlie formation, in October, of a

" Catholic Apoatolic Christian " congregation which, while

rejecting various practices of the Roman Church, retained

the Nicene theology and the doctrineof the seven sacraments.

Czerski had been at some of the sittings of the " German

Catholic" council of Lcipsic ; but when a formula somewhat

aimilar to that of Breslau had been adopted, he refused to

adhibit his signature because the divinity of Christ had been

ignored, and he and his congregation continued to retain by

preference the name of " Catholic Apostolic Christians

"

which they had originally assumed. Of the German Catholic

congregations which had been represented at Leipsic some

manifested a preference for the fuller and more positive

creed of Schneidemiihl, but a great majority continued to

accept the comparatively negative theology of the Breslau

school. The number of these mcreased with considerable

rapidity, until in June 1846 in Silesia alone the members of

the Gorman Catholic communion were reckoned by thousands,

while the congregations scattered over Germany amounted

in all to 173. In Austria, however, and ultimately also in

Bavaria, the use of the name German Catholics was offici-

ally prohibited, that of " Dissidents "
. being substituted,

while ia Prussia the adherents of the new creed were laid

under various disabilities ; these and other circumstances,

among which the frequent occurrence of internal dissensions

was perhaps the grevest, conspired to check at an early stage

the prosperous career of a movement which in its begin

nings had been looked upon by many intelligent observers

with considerable hopefulness. In 1859 some of the

German Catholics entered into a union with tlie "Free
Congregations," when the united body took the title of "The
Religious Society of Free Congregations." Before that time

many of the congregations which were formed in 1844 and
the years immediately following had been dissolved, includ

ing that of Schneidemuhl itself, which ceased to exist in

1857. No very recent statistics of a trustworthy kind as

to the numerical strength of the German Catholics are

accessible. Their total in Prussia was 6395 in 1861, and
. 10,920 in 1867, while iu Saxony they numbered 1772 in

1849, and 3015 in 1871. At an early stage the movement
attracted the attention of Gervinus, the eminent historian

and critic, who iu 1846 published a pamphlet entitled Die
Mission des DeutscUatholicismns, to which, as well as to

Kampe's treatise Das Wesen des Deuischkaiholicismus,

reference may be made. See also the article by Schmid in

Herzog's Realencyclopadie (1878).

GEUMANICUS, C.esas, a distinguished Roman general
and provincial governor in the reign of Tiberius, was born
15 B.C., and died 19 i.B. His name Germanicus, the
only one by which he is known in history, he inherited
from his father Claudius Drusus Nero, the stepsoii of

Augustus, and the most famous of his generals. His
mother was the younger Antonia, the daughter of Marcus
Antoniua and niece of Augustus, and he married Agrip-
pina the grand-daughter of the same emperor. It was
natural that a prince bo intimately allied both by birth

and connexion with the leigning family should be regarded
as a candidate for the purple. Augustus, it would
seem, long hesitated whether he should name him as
his successor, and as a compromise required Tiberius to

adopt liim, though Tiberius had a son of his own. WTien
his uncle succeeded to the throne, Germanicus was the
only rival that he feared ; and the emperor's jealousy and
suspicion of him not only cut short his career of conquest
but embittered the last years of his life, and precipitated,
if. it did not indirectly cause, his unhappy and premature
end.

For the facts of his life our chief and, except a brief
notice in Suetonius, almost our sole authority is Tacitus.

Qermanicus fotms the central figure of the first two books

of the Annals, and in the minute and graphic record of his

campaigns, the unravelling of the court intrigues lo which
he was subject, and the pathetic description of his last

hours and of the outburst of grief and indignation which
followed the news of his death, the historian has put forth

all his powers. But a modern biographer, though compelled

to trust to Tacitus for his materials, may yet be allowed to

put upon them his own construction, to make allowance for

the glamour which surrounded an amiable and ill-starred

prince, and to discount the exaggerations of a master of

rhetoric who has set his favourite hero in a blaze of light

in order to deepen the shadows of his masterpiece Tiberius,

the darkest and saddest portrait in all history. The
following article will consist of a brief abstract of the life

as related by Tacitus, and an estimate of the character as

it presents itself to us in the foregoing records.

Of the early years and education of Germanicus little is

known. That he possessed considerable literary abilities,

and that these were carefully trained, we gather, rot

only from the speeches which Tacitus puts into his

mouth, but from the reputation he left as an orator,

as attested by Suetonius and Ovid, and from the frag-

ments of his works which have survived. At the age
of twenty he served his apprenticeship in the art of

war under his uncle Tiberius, and was rewarded with the

triumphal insignia for his services in crushing the revolt in

Dalmatia and Pannonia. In 12 a.d. he was made consul,

though he had neither attained the legal age nor passed

through the grades of pruetor and sedile. Soon afterwards he
was appointed by Augustus to the important command of

the eight legions on the Rhine. The news of the emperor's

death found Germanicus at Lugdunum, where he was super-

intending the census of GauL Close upon this came the

report that a mutiny had broken out among liis legions on
the lower Rhine. Germanicus hurried back to the camp,
which was now in open insurrection. The tumult was with

difficulty quelled, partly by weUtimcd concessions for which
the authority of the emperor was forged, but mostly by the

help of his personal popularity with the troops. Some of

the insurgents actually proposed that he should put himself

at their bead and secure for himself the empire, but their offer

was rejected with righteous horror. In order to calm the

excitement and prevent further disaffection, Germanicus
determined at once on an active campaign. Crossing the

Rhine at the head of 12,000 legionaries and an equal

number of allied troops, he attacked and routed the Marsi,

and laid waste the valley of the Ems. In the following

year he marched against Arminius, the conqueror of Varus,

and reached the fatal battlefield in the Teutoburg Forest.

The bones of the Roman soldiers still lay bleaching on the

ground near the altars where their tribunes had been im-

molated, and the gibbets where the prisoners had been

hanged. Having performed the last rites and erected a

barrow to mark the spot, he led his army on, breathing

vengeance against the foe. Arminius, however, favoured

by the marshy ground, was able to hold his own, and it

required another campaign before he was finally defeated.

A masterly combined movement by land and water enabled

Germanicus to concentrate his forces against the main body

of the Germans encamped on the Weser, and to crush them

in two obstinately contested battles. A monument erected

on the field proclaimed that the army of Tiberius had con-

quered every tribe between the Rhine and the Elbe. Great

as the success of the Roman arms bad been, it was not such

as to justify this boastful inscription. We read of renewed

attacks from the barbarians, and plans of a fourth campaign

for the next summer.

But no more victories were in store for Germanicns. TTia

success had already stirred the jealousy and feors of Tiberias,,

and lie was reluctantly compelled toobey the imperial sum-
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moos and repair to Rome, The mngnificenco of a Uiumpli

and the idle honours of a consulship had little attraction

for a general in niid-oareer. of conquest, and a man of

singularly simple habits aud no political ambition. The
enthusiasm with which he was welcomed, not only by the

populace, which went in crowds to meet him as far as the

twentieth milestone, but by the emperor's own praetorians,

warned Tiberius that it might be equally dangerous to keep

so popular a favourite at Rome, and the earliest pretext was

seL3ed to remove him from the capital. The recent death

of Archelaus, king of Cappadocia, and a disputed succession

in Parthia and Armenia, afforded a sufficient plea for

Roman interference ; and, a few months after his return,

Germanicus was despatched to the East with extraordinary

powers, and started on his mission without waiting to enter

on his consulship. At the same time Tiberi us took the further

precaution of superseding Silanus, a connexion of Germani-
cus, in the government of Syria, and appointing in his stead

one of the most violent and ambitious of the old nobility,

Cneius Calpurniua Piso, in order to watch his nephew's

movements, and if necessary to check his ambition.

Germanicus proceeded by easy stages to his province, halt-

ing on his way in Dalmatia, where he conferred with Drusus,

his brother by adoption, and visiting the battle5eld of

Actium, Athens, Ilium, and other places of historic interest.

At Rhodes he met for the first time his coadjutor Piso, who
had followed in his wake, aud was seeking everj^where to

thwart his policy and asperse his character. When at last

he reached his destination, he found little diEculty in effect-

ing the settlement of the disturbed provinces, notwith-

standing the violent and persistent opposition of Piso. At
Artaxata Zeno, the popu-lar candidate for the throne, was

crowned king of Armenia ; to the provinces of Cappadocia

and Commagena Roman governors were assigned ; and

Parthia was concdiated by the banishment of the dethi'oned

king Vonones. After wintering in Syria Germanicus

started next year for a tour in Egypt. The chief motive for

his journey was love of travel and antiquarian study, and

it seems never to -have occurred to him, till he was warned

by Tiberius, that he was thereby transgressing an unwritten

law of the empire forbidding any Roman of rank to set foot

in Egypt without express permi^ion. On his return to

Sirria he found that all his arrangements had been upset by

Piso. Violent recriminations followed, the result of which,

it would seem, was a promise on the part of Piso to quit the

province. But at this juncture Germanicus fell ill. Piso

deferred his departure, and, when at length compelled to

start lingered in the neighbourhood of Syria, receiving with

open exultation the bulletins which told of the prince's

rapid decline. Germanicus on his side was fully convinced

that he had fallen a victim to the arts of his unscrupulous

enemy. He knew that he was dying, and believed that he

was dying of poison. Even his gentle nature was stung to

madness at the thought, and with his dying words he called

on his friends and family to denounce his murderer and

avenge his death. Whether these suspicious were true must

remain an open question, yet the arguments in favour of

a death from natural causes seem to preponderate. It is

true that Piso desired his death, and, from what we know
of their characters, neither he nor his wife Plancina were

likely to stick at any means for procuring it But a

poisoner does not generally let his wishes be publicly

known, nor show his exultation when they are attained.

The evidence from the appearance of the corpse is .still

more uncertain. Suetonius indeed avouches that thSre

were livid marks' all over the body and foam at the

mouth ; but he adds as a further proof of poison that on the

funeral pyre the heart remained unconsumed, which clearly

shows that he was only retailing the vulgar gossip. Tacitu.s,

though inclined to believe the worst of Piso, allows that the

report of the symptoma varied with the preposeeasion of the
observers.

The sad tidings of his death cast a gloom over the whole
Roman empire. To the provincials he had endeared him-
self by his simple manners, his affability, his generosity, his

justice. The legions mourned their comrade who had
always stood their friend at need, their general who had
never known a defeat. At Rome there was a universal

outburst of sorrow and indignation. The natural grief at

the loss of a favourite prince was aggravated by the sus-

picion of foul play, and by hatred of the emperor who was at

least guilty of recklessly exposing him to danger, and who
now sullenly refused to join the general mourning. Men
recalled the forboding words which had been whispered at

his departure, " Whom the plebs love, die young,"" Nor
was he unworthy of this passionate devotion. He had
wiped out a great national disgrace ; he had quelled their

most formidable foe ; he had pacified distant provinces; and
in his high estate he had so borne himself that all save one

man had loved and honoured him. His private life had
been stainles.^, and he possessed in a singular degree the

gift of personal attractiveness. Anjl yet an impartial bio-

grapher must add that for his fair fame his death was
opportune. There were elements of weakness in his

character which his short life only half revealed : an almost

feminine impetuousness which made him twice threaten to

take his own life; a superstitious vein which impelled him
to consult oracles aud shrink from bad omens; an amiable

dikttantism which led him to travel in Egypt while his

enemy was plotting his ruin; a want of nerve and resolution

which prevented him from coming to an open rupture with

Piso till it was too late. His very virtues, his elegant taste,

his chivalrous sense of honour, his uususpecting openness

and candour, unfitted him for the stem times in which he

lived He was as little fitted to play the part of Augustus
OS that of Alexander, to whom Tacitus fondly compares him;

and had he lived to succeed to the purple the historian

might have been compelled to pronounce on him the epitaph

of Galba, that all would have thought him fit to reign if he

had not reigned. (p. s.)

GERMAN SILVER, or Nickel Silvek, known also

under the names of White Copper and Packfong, is an alloy

of copper, nickel, and zinc, prepared either by melting the

copper and nickel together in a crucible, and adding piece

by piece the previously heated zinc, or by heating the finely

divided metals under a layer of charcoal, by means of an

air furnace of strong draught, and promoting the thorough

solution of the nickel by stirring. To destroy its crystelline

structure, and so render it fit for working, it is heated to

dull redness, and then allowed to cook German silver is

harder than silver, it resembles that metal in colour, but is

of a greyer tinge. Exposed to the air it tarnishes slightly

yellow, and with vinegar affords a crust of verdigris. At
a bright red heat it melts, and with access of the atmo-

sphere loses its zinc by oxidation. At a heat above dull

redness it become^ exceedingly brittle. German silver is

much used in the arts. For the manufacture of imitation

silver for knives and forics its composition is—nickel and

zinc of each 2 parts, and copper 4 parts ; for handles of

spoons and forks the proportion of copper in this formula

is increased by 1. For rolling, the most suitable alloy is

copper 3 parts, zinc 1, nickel 1. Canolesdcks, bells, spurs,

and other cast articles are made of a German silver contain-

ing 2 er 3 per cent, of lead. The addition of 2 to 2J per

i
cent, of iron, which must first he melted with part of tho

t

copper, makes an alloy which is whiter, but also more

j

brittle and harder than ordinary German silver.

' See. Copper, vol. vi. p. 351, and Watts, D'd. of Oum. ii. p. 61.

On the electrical conductive capacity of Grman eilvor. see Eleo-

TPiciTT, vol. viii. p. B3.
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GERMANY
PART I.—GEOGRAPHY .V^'D STATISTICS.

GERMAXY occupies tlie greater portion of central

Europe, and lias but few lines of natural boundary.

If by the designation Germany is meant the territory in-

habited by Germans, this is considerably larger than the

German empire constituted in 1S71, the former having an

area^of about 310,000, and the latter of 208,000 English

square miles. The present German empire e.xtends from
47° 16' to 55° 53' N. lat., and from 5° 52' to 22° 52' E.

long. The eastern provinces project so far that the e.'ttent

of the German territory is much greater from S.W. to

N.E. than in any other direction. Tilsit is 815 miles from

iletz, whereas Hadersleben, in Schleswig, is only 540 miles

from the Lake of Constance. The difference in time between

the eastern and western points is 1 hour and 8 minutes.

The empire is bounded on tTie S.W. and S. by Austria and

Switzerland (for 1170 miles), on the S.W. by France (275

miles), on the W. by Luxembourg, Belgium, and Holland

(together 512 miles). The length of German coast on the

North Sea or German Ocean is 300 miles, and on the Baltic

830 miles, the intervening land boundary on the north of

Schleswig being only 53. miles. The eastern boundary is

Russia (725 mijes).

The total area of the empire, including rivers and lakes

but not the "haffs" or lagoons on the Baltic, is 208,427
English square miles,' which is about the 18th part of

Europe, the 250th part of the whole dry land, and the 853d
part of the whole surface of the globe.

Physical Features.

Coast and Islands.—The length of the coast-line 13

scarcely the third part of the whole frontier, so that the

Germans must be regarded as less a maritime than an in-

land people. Unlike the eastern states of Europe, the

German empire has not only an inland sea-shore, but is

also in direct communication with the great oceans by
means of the North Sea. The coasts of CJermany are

shallow, and deficient in natural ports, except on the east of

Schleswig-Holstein, where wide bays encroach upon the land,

giving access to the largest vessels, so that a great harbour
for men-of-war has been constructed at Kiel. With the ex-

ception of those on the east coast of Schleswig-Holstein, all

the important trading ports of Germany are river ports, such
as Emden, Bremen, Hamburg, Liibeck, Stettin, Dantzic,

Kbnigsborg, Jlemel. A great difference, however, is to be re-

marked between the coasts of the North Sea and those of the

Baltic. On the former, where the sea has broken up the
ranges of dunes formed in bygone times, and divided them
into separate islands, the mainland has to be protected by
massive dikes, while the Frisian Islands are being gradu-
ally washed away by tlie waters. On the coast of East
Friesland there are now only seven of these islands, of

which Norderney, a bathing-place, is best known, while
of the North Frisian Islands, on the western coast of
Schleswig, Sylt is the most considerable. Besides the
ordinary waste of the shores, there have been extensive
inundations by the sea within the historic period, the gulf
of the DoUart having been so caused in the year 1276.
Sands surround the whole coa-st of the North Sea to such
an extent that the entrance to the ports is not practicable
without the aid of pilots. Heligoland, which has belonged
to England since 1 8 1 4, is a rocky island, but it also has been

• ' 1 Eogiish square mile — 2 'SaDSDlo square kilometres, or 0470352
Ijcrman square mile; 1 German sqiiaro mile - 21 -26007 EnilisL
s.iuars milci

; 1 sq. kilometre - O'SSOI 101 Eugliali aciuaie luilg.

"

con.^iderably reduced by the sea. The tides rise to the height

of 12 or 13 feet in the Jahde Bay and at Bremerhafen, and

6 or 7 feet at Hamburg. The coast of the Baltic ou

the other hand possesses few islands, the chief being Alseu

and Fehmern off the coast of Schleswig-Holstein, and

Riigen off Pomerania. It has no extensive sands, though on

the whole very flat. The Baltic has no perceptible tides
;

and a great part of its coast-line is in winter covered with

ice, which also so blocks up the harbours that navigation

is interrupted for several months every year. Its three

haffs fronting the mouths of the large rivers must be

regarded as lagoons or extensions of the river beds, not as

bays. Tlie Oder Haff is separated from the sea by two

islands, so that the river flows out by three mcfuths, the

middle one (Swine) being the most considerable. The

Frische-Haff is formed by the Nogat, a branch of the

Vistula, and by the Pregel, and communicates with the

sea by means of the Pillau Tief. .The Kurische Haff

receives the Memel, called Niemen in Russia, aud has

its outlet in the extreme north at Memel Long narrow

alluvial strips called Kelirunfjen, lie between the last two

haffs and the Baltic. The Baltic coast is further marked

by large indentations, the Gulf of Liibeck, that of Pome-

rania, cast of Riigen, and the semicircular Bay of Dantzic

between the promontories of Rixhoft and Briiaterort. Tha

German coasts are now well provided with lighthouses.

Surface and Geology.—In respect of physical structure

Germany is divided into two entirely distinct portionsi

which bear to one another a ratio of about 3 to 4. The
northern and larger part may be described as a uniform

plain, covered gp.nerally by very recent deposits, but with

small areas of Tertiary and Secondary formations pro-

truding here and there. South and Central Germany,

on the other hand, is very much diversified in scenery

and in geological structure. It possesses large plateaus,

such as that of Bavaria, which stretches away from tlie

foot of the Alps, fertile low plains like that intersected

by the Rhine, mountain chains, and isolated groups of

mountains, comparatively low in height, and so situated as

not seriously to interfere with communication either by

road or by railway. Its geological structure corresponds

to this diversity of surface. The most ancient rocks of

Germany are the gneisses, schists, and granites which

form the Bohemian and Bavarian plateau, and extend

into Saxony. Another isolated mass of similar rocks

rising into the heights of the Yosges and Black Forest

has been cut through by the valley of the Rhiue. Silurian

rocks are but scantily developed in Germany. ' The
Devonian system, however, occupies an e.xtensive area,

since it forms the high tableland of the Taunus, Hundsruck,

I
and Eifel, which ranges westward into Belgium. Carboni-

ferous rocks with productive coal-fields cover isolated areas,

chiefly in north-western Germany, particularly in West-

phalia, at Saarbriick, in Saxony, and in Upper and Lower
Silesia (see C0.4.L). Between the Devonian uplands of the

Taunus and the crystalline rocks of Bavaria a vast area of

western Germany is occupied by the Triassic system, which

ranges from Hanover to Basel and from near Metz to

Baireuth. The southern half of this vast Triassic basin is

bordered by a belt of overlying Jurassic rocks which

skirt the Danubian plain in Wiirtemburg and Bavaria.

Cretaceous rocks occur* chiefly in north Germany in

scattered patches flanking older formations. They evi-

dently uuderlio the great plain, since they are found rising

up here and there to the surface between AVcstphalia and
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Denmark. Older Teitiary formatiuna are absent from
Germany, save the portion of the Eocene Alps included

within the territory of Bavarin. But Miocene deposits

extend into numerous detached basins, including those of

the Rhine below Bonn, and at Mainz, the country round
Magdeburg, and the plains of Bavaria. These strata

contain valuable seams of lignite. The vast plains of

northern Germany are covered with glacial drift, which
rises to heights of 1400 feet above the sea along the edges of

the flanking hills. Igneous rocks of different ages have been
erupted in many districts, and further diversify the geology.

The best known are the Tertiary and post-Tertiary lavas

and cones of the Eifel and Siebengebirge; others of more
ancient date occur along the southern slopes of the Harz.

Mountains and Plaieavs.—Bavaria is the only division

of the country that includes within it any part of the Alps,

the Austro-Bavarian frontier running along the ridge of the

Northern Tyroles6 or Bavarian Alps. The loftiest peak of

this group, the Zugspitze (57 miles south of Munich), is

9702 feet in heightj being the highest summit in the empire.

The Upper German plain sloping northwards from the

Bavarian Alps is watered by the Lech, the Isar, and the
Inn, tributaries of the Danube, all three rising beyond the

limits of German territory. This plain is separated on
the west from the Swiss plain by the Lake of Constance
(Bodensee, 1306 feet above sea-level), and on the east

from the undulating grounds of Austria by the Inn. The
average height of the plain may be estimated at about
1800 feet, the valley of the Danube on its north border
being from 1540 feet (at Ulm) to 920 feet (at Passau).

The plain is not very fertile. In the upper part of the
plain, towards the Alps, there are several lakes, the largest

being the Airmiersee, the W-iirmsee or Starnberg Lake, and
the Chiemsee. Many portions of the plain are covered
by moors and swamps of large extent, there called Moote.
Tlie left or northern bank of the Danube, from Eegensburg
(Ratisbon) downwards presents a series of granitic rocks
called the Bavarian Forest (Bayerischer \Va!d), which must
be regarded as a branch of the Bohemian Forest (Bohmi-
scher Wald). The latter is a range of wooded heights on
the frontier of Bavaria and Bohemia, occupying the least

known and least frequented regions of Germany. The
summits of the Bayerischer Wald rise to the height of about
4000 feet, and those of the Bohemian Forest to 4800 feet,

Hoher Arber, about 49° N. lat., being 4842 feet. The
valley of the Danube above Ratisbon is flanked by Jurassic

plateaus sloping gently to the Danube, but precipitous

towards the valley of the Xecker. The centre of this ele-

vated tract is the Rauhe Alp, so named on account of the

harshness of the climate. The plateau continuing to the

north-east and then to the north, under the name of the

Franconian Jura, is crossed by the valley of the winding
Altmiihl, and extends to the Main. To the west extensive

undulating grounds or low plateaus occupy the area between
the Main and the Neckar.

The south western corner of the empire contains a

aeries of better defined hill-ianges. Beginning with the

Schwarzwald (Black Forest), we find its southern heights

decline to the valley of the Rhine, above Basel, and to

the Jura The summits are rounded and covered with

wood, the highest being the Fcldberg (10 miles S.E, of

Freiburg, 4302 feet). Northwards the Black Forest

passes into the plateau of the Neckarbergland (average

height, 1000 feet). The heights between the lower

Neckar and the Main form the Odenwald (about 1700
feet); and the Spessart, which is watered by the Main on

three sides, is nothing but a continuation of the Odenwald.
West of this range of hills lies the valley of the upper

Rhine, extending about 120 miles from south to north,

and with a width of only 20 to 20 miles. In the upper

parts the Rhine is rapid, and therefore navigable with
difficulty; this explains why the towns there are not
along the banks of the river, but soma 5 to 10 miles
off. But from Speyer (Spires) town succeeds town as far

down as Diisseldorf. The western boundary of this valley

is formed in the first instance by the Vosges, where granite

summits rise from under the surrounding red Triassic

rocks (Sulzer Belchen, 4700 feet). To the south the

range is not continuous with the Swiss Jura, the valley of

the Rhine being connected here with the Rhone system
by low ground known as the Gate of Miilhausen. The
crest of the Yosges is pretty high and unbroken, the first con-

venient pass being near Zabern, which has been taken ad-

vantage of for the railway from Strasburg to Paris. On the

northern side the Vosges are connected with the Haardt
sandstone plateau (Kalmit, 2230 feet), which rises abruptly

from the plain of the Rhine. The mountains south of

Mainz (Mayence), which are mostly covered by vineyards,

are lower, the Donnersberg, however, raising its head to

22G2 feet. These hills are bordered on the west by the

high plain of Lorraine and the coal-fields of Saarbi-iicken, the

former being traversed by the river Moselle. The larger

half of Lorraine belongs to France, but the German part

possesses great mineral wealth in its rich layers of ironstone

(siderite), and in the coal-fields of the Saar. The Devonian
tract of the Hundsruck, Taunus, and Eifel is an extended

Ijlateau, divided into separate sections by the river valleys.

Among these the Rhine valley from Bingen to Bonn, and that

of the Moselle from Treves to Coblentz, are winding gorges

excavated by the rivers. The Eifel presents a sterile,

thinly-peopled plateau, covered by extensive moors in

several places. It passes westwards imperceptibly into the

Ardennes. The hills on the right bank of the Rhine also

are in part of a like barren character, v.itlioiit wood

;

the Westerwald (about 2000 feet), which separates the

valleys of the Sieg and Lahn, is particularly so. The
northern and southern limits of the Niederrheinisches

Gebirge present a striking contrast to the central region.

In the south the declivities of the Taunus (2890 feet) are

marked by the occurrence of mineral springs, as at Ems
on the Lahn, Nauheim, Homburg, Soden, Wiesbaden, itc,

and by the vineyards which produce the best Rhine

wines. To the north of this Gebirge, on the other hand,

lies the great coal basin of Westphalia (the largest in

Germany). In the south of the hilly duchy of Hesse rise

the isolated mountain groups of the Voge)sberg (2530 feet)

and the Rhon (3117 feet), separated by the valley of the

Fulda, which uniting further north with the Werra forms

the Weser. To the east of Hesse lies Thuriugia, a province

consisting of the far-stretching wooded ridge of the

Thiiringer Wald (with three peaks of upwards of 3000 feet

high), and an extensive elevated plain to the north. lis

rivers are the Saale and Unstrut. This plateau is bounded
on the north by the Harz, an isolated group of mountains,

rich in minerals, with its highest elevation in the bare

summit of the Brocken (3743 feet). To the west of the

Harz a series of hilly tracts is comprised under the name of

the Weser Mountains, out of which above Minden the river

Weser bursts by the Porta Westphalica. A narrow ridge, the

Teutoburger Wald (1300 feet), extends between the Weser

and the Ems as far as the neighbourhood of Osnabriick.

To the east the ThiiringerWald is connected bythe plateau

of the Frankenwald with the Fichtelgebirge. This group of

mountains, occupying what may be regarded as ethnologi-

cally the centre of Germany, forms a hydrographical centre,

whence the Nab flows southward to the Danube, the Main

westward to the Rhine, the Eger eastward to the Elbe, and

the Saale northward, also into the Elbe. In the north-east

the Fichtelgebirge connects itself directly with the Er^e-

birge, which forms the aorlhcm boundary of Bohemiai.
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The southern sides of tliia range are comparatively steep

;

on the north it slopes gently down to tha plains of Leipsic,

but is intersected by the deep vallays of the Elster and
Mulde. Although by no means fertile, the Erzgebirge is

very thickly peopled, as various branches of industry have

taken root there in numerous small places. Around
Zwickau there is a productive coal-field, and mining for

meta^ is carried on near Freiberg. In the east a table-

land of sandstone, called Saxon Switzerland, from the

picturesque outlines into which it has been eroded, adjoins

the Erzgebirge; one of its most notable features is the

deep ravine by which the Elbe escapes from it. Numerous
quarries, which supply the North German cities with stone

for buildings and monuments, have been opened along the

valley. The sandstone range of the Elbe unites in the east

with tbo low Lusatian group, along the east of which runs

the best road from northern Germany to Boliemia. Then
comes a range of lesser hilld clustering together to form
the frontier between Silesia and Bohemia. The most

western group is the Isergebirge, and the next the Eiesenge-

birge, a narrow ridge of about 20 miles' length, with bare

summits. Excluding the Alps, the Schneekoppe (5266
feet) is the highest peak in Germany; and the southern

declivities of this range contain the sources of the Elbe.

The hills north and north-east of it are termed the Silesian

Mountains. Here one of the minor coal-fields gives em-
ployment to a population grouped round a number of

comparativaty small centres. One of the main roads into

Bohemia (the pass of Landshut) runs along the eastern

base of the Riesengebiige. Still farther to the east the

mountains are grouped around tht hollow of Glatz, whence

the Neisse forces its way towards the north. This hollow

is shut in on the east by the Sudetic group, in which the

Altvater rises to almost 4900 feet. The eastern portion

of the gtoup, called the Gesenke, slopes gently away to the

valley of the Oder, which affords an open route for the

international traffic, like that through the Miilhausea Gate
in Alsace. Geographers style this the Moravian Gate.

The North-German plain presents little variety, yet is

not absolutely uniform. A row of low hills runs generally

parallel to the mountain ranges already noticed, at a dis-

tance of 20 to 30 miles to the north. To these belongs the

Upper Silesian coal-basin, which occupies a considerable

area in south-eastern Silesia. North of the middle districts

of the Elbe country the heights are called the Flaming hills.

Westward lies as the last link of this series the Liineburger

Haide or Heath, between the Weser and Elbe, north of

Hanover. A second tract, of moderate elevation, sweeps

round the Baltic, without, however, approaching its shores.

This plateau contains a considerable number of lakes, and
is divided into three portions by the Vistula and the Oder.

The most eastward is the so-called Prussian Seenplatte.

Spirdingsee (430 feet above sea-level, and 4G square miles

in area) and Mauersee are the largest lakes; they are

situated in the centre of the plateau, and give rise to the

PregeL Some peaks near the Bussian frontier attain to

1000 feet. The Pomeranian Seenplatte, between the

Vistula and the Oder, extends from S.W. to N.E., its

greatest elevation being in the neighbourhood of Dantzic

(Thurmberg, 1096 feet). The Seenplatte of Mecklenburg,

on the other hand, stretches from S.E. to N.W., and most
of its lakes, of which the Miiritzsee is the largest, send
tlieir waters towards the Elbe. The finely wooded heights

which surround the bays of the east coast of Holstein and
Schleswig may be regarded as a continuation of these

Baltic elevations. The lowest parts, therefore, of the

North-German plain, excluding the sea-coasts, are the

central districts from about 52° to 53° N. lat., where the

Vistula, Netze, Warthe, Oder, Spree, and Havel form vast

swampy lowhinds (in Germau called Bruche), which, during

the last hundred years, liave been considerably reduced by
the construction of canals and by cultivation,—improve-
ments due in large measure to Frederick the Great. Tha
Spreewald, to the S.E. of Berlin, is one of the most remark-
able, districts of Germany. As the Spree divides itself

there into innumerable branches, enclosing thickly wooded
islands, boats form the only means of communication.
West of Berlin the Havel widens into what are called the
Havel lakes, to which the environs of Potsdam owe their

charms. In general the soil of the North-German plain
cannot be termed fertile, the cultivation nearly everywhere
requiring severe and constant labour. Long stretches
of ground are covered by moors, and there turf-cuttiiig

forms the principal occupation of the inhabitants. 'Ilia

greatest extent of moorland is found in the westernmost
parts of the plain, in Oldenburg and East Frisia. The
plain contains, however, a few districts of the utmost fer-

tility, particularly the tracts on the central Elbe, and the
marsh lands on the west coast of Holstein and the nortli

coast of Hanover, Oldenburg, and East Frisia, which,
within the last two centurie.s, the inhabitants have reclaimed
from the sea by means of immense dikes.

Rivers.—Nine independent river-systems may be distin-

guislied : those of the Memel, Pregel, Vistula (Weichsel
),

Oder, Elbe, Weser, Ems, Rhine, and Danube. Of these the

Pregel, Weser, and Ems belong entirely, and vhe Oder
mostly, to the German empire. The Danube has its sources

on German soil ; but only the fifth part of its course is

German. Its total length is 1730 miles, and the Bavarian
frontier at Passan, where the Inn joins it, is only 350 miles

distant from its sources. It is navigable as far as Dim, 220
miles above Passau; and its tributaries the Lech, Isar, Inn,

and Altmiihl are alsp navigable. The Rhine is the most
important river of Germany, although neither its sources

nor its mouths are within the limits of the empire. From
the Lake of Constance to Basel (122 miles) the Rhine forms

tli9 boundary between the German empire and Switzerland;

the canton of Schaffhausen, however, is situated on the

northern bank of the river. From Basel to below Em-
merich the Rhine belongs to the German/ empire—about

470 miles, or four-sevenths of its whole course. It is

navigable all this distance, as are also the Neckar from
Esslingen, the Main from Bamberg, the Lahn, the Lippe,

the Ruhr, the Moselle from Metz, with its affluents the Saar

and Saner. Vessels sad up the Ems as far as Papen-

burg, and river craft as far as Greven, and the river is con-

nected with a widely branching system of canals for turf-

boats. The Fulda, navigable for 63 miles, and the Werra
38 miles, above the point where they unite, form by their

junction the Weser, which has a course of 271 miles, and

receives as navigable tributaries the AUer, the Leine from

Hanover, and some smaller streams.' Large steamers

cannot, however, get as far as Bremen, and that commercial

emporium has, in consequence, been obliged to form a sea-

port at Bremenhafen. The Elbe, after a course of 250
miles, enters German territory near Aussig, 482 miles from

its moutL It is navigable above this point to its junction

with the Moldau. Hamburg may be reached by vessels of

1 to 1 1 feet draught. The navigable tributaries of the Elbe

are the Saale (below Naumburg), the Havel, Spree, Elde,

Sude, and some others. The Oder begins to be navigable

almost on the frontier at Ratibor, 480 miles from its mouth,

receiving as navigable tributaries the Glatz Neisse and

the Warthe. Only the lower course of the Vistula belongs

to the German enjpire, within which it is a broad, navigable

stream of considerable volume. On the Pregel ships of

2500 tons reach Konigsberg, and river barges reach

Insterburg ; the Alle, its tributary, may also be navigated.

The Memel is navigable in its coui-se of 113 miles

from the Bussian frontier. Germany is thus a country

X. -57
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abounding in natural waterways, the total length of them
being estimated at 7000 miles. But it is only the Rhine, in

its middle course, that has at all times sufficient volume of

water to meet the requirements of a good navigable river.

Lalces.—The region.s which abound in lakes have already

been pointed out. The Bodensee or Lake of Constance

(186 square miles), is on the frontier of the empire,

—

portions of the northern banks belonging severally to

Bavaria, Wiirtemberg, and Baden. The largest lake en-

tirely on Gurman territory is the Chiemsee (75 square

miles) ; the Ammersee and the AViirmsee are, however, but

little less. A good many smaller lakes are to be found in

the Bavarian Alps. The North-German plain is dotted

with upwards of 500 lakes, covering an area of about 2500
square miles. The largest of these are the three Haffs,

—

the Oderhaff covering 370 square miles, the Frische Haflf

332, and the Kurische Haff 626. The lakes in the

Prussian and Pomeranian provinces, in Mecklenburg, and
in Holstein, and those of the Havel, have already been
mentioned. In the west the only lakes of importance are

the Steinhuder Meer, 14 miles north-west of Hanover, and
the Diimersee on the southern frontier of Oldenburg.

Climate.—The climate of Germany is to be regarded as

intermediate between the oceanic and continental climates

of western and eastern Europe respectively. It has nothing
in common with the Mediterranean climate of southern
Europe, Germany being separated from that region by the

lofty barrier of the Alps. Although there are very con-

siderable differences in the range of temperature and the
amount of rainfall throughout Germany, these are not so

great as they would be were it not that the elevated

plateaus and mountain chains are in the south, while the

north is occupied by low-lying plains. In the west no
chain of hills intercepts the warmer and moister winds
which blow from the Atlantic, and these accordingly in-

Uuince at times even the eastern regions of Germany. The
mean annual temperature of south-western Germany, or the
Rhine and Danube basins, has in recent years been about
52' to 54", that of Central Germany 4S° to 50°, and that

of the northern plain 46° to 48°. In Pomerania and West
Prussia it is only 44° to 45°, and in East Prussia 42° to 44°.

The warmest districts of the German empire are the northern
parts of the Rhine plain, from Carlsruhe downwards,
especially the Rheinthal ; these are scarcely 300 feet above
the sea-level, and are protected by mountainous tracts of

land. The same holds true of the valleys of the Neckar,
?dain, and Moselle. Hence the vine is everywhere cultivated

in these districts. The mean summer temperature there is

C6° and upwards, while the average temperature of January
does not descend to the freezing point (32°). The climate
of north-western Germany (west of the Elbe) shows a pre-
dominating oceanic character, the summers not being too

hot (mean summer temperature 60' to 62°), and snow in

winter remaining but a short time on the ground. West
of the Weser the average temperature of January exceeds
32°

; to the east it sinks to 30°, and therefore the Elbe is

generally covered with ice for some months of the year, as

are also its tributaries. The further one proceeds to the
ea^t the greater are the contrasts of summer and winter.

AVhile the average summer warmth of Germany is 60° to

62°, the January temperature falls as low as 26° to 28° in

West I'russia, Posen, and Silesia, and 22° to 26° in East
Prussia and Upper Silesia. The navigation of the rivers is

regularly interrupted by fro.st. Similarly the upper basin
of the Danube, or the Bavarian plain, has a rather inclement
climate in winter, the average for January being 25° to 26°.

As regards rainfall, Germany belongs to those regions

where atmospheric precijiitation takes place at all seasons,

but chiefly in the form of summer rains. In respect to

the quantity of rain the empire takes a middle position

between the humidity of north-western Europe ann the
aridity of the east. There are considerable differences

between particular ^jlaces. The rainfall is greatest in the

Bavarian table-land and the hilly regions of western
Germany, For the Eifel, Sauerland, Harz, Thiiringer

Wald, Khun, Vogelsberg, Spessart, the Black Forest, the
Tosges, itc, the annual average may be stated at 34 inches
or more, while in the lower terraces of south-western

Germany, as in the Erzgebirge and the Sudetic range, it is

estimated at 30 to 32 inches only. The same average
obtains also on the humid north-west coast of Germany as
far as Bremen and Hamburg. In the remaining parts of

western Germany, on the shores of Further Pomerania, ar.d

in East Prussia, it amounts to upwards of 24 inches. In

western Germany there is a district famous for the scarcity

of rain, and for producing the best kind of wine : in the
valley of the Rhine below Strasburg, in the Palatinate, and
also in the valley of the Main, no more than from 16 to 20
inches fall. Mecklenburg, Brandenburg, and Lusatia,

Saxony and the plateau of Thuringia, West Prussia, Posen,

and Lower Silesia are also to be classed among the more
arid regions of Germany, the annual rainfall being 16 to

20 inches.

Vegetation, Animals, and AcRicxTLTirsE.

The flora of Germany comprises about 3000 species of

phanerogamic and about 4000 cryptogamic plants. The
country does not, however, form a single natural region,

and cannot be characterised distinctively by any of the

principal botanical types.

No uniform returns for the whole empire have been pub-
lished, furnishing details regarding the distribution of the

soil in respect of its cultivation, and thus statistics can only

be collected from the official returns and estimates or

valuations for separate districts. The following tabular

statements must therefore be regarded as only approximately
accurate :

—

Cultivdhtc and U^icicUivable Area,

etatc3 or Groups.
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Forests.—The woodknds form about one-fourth of the

eiitire soil, the proportion of forest being far greater than

in any other state in the west or south of Europe ; the

percentage for France is but 17, for Italy 12, for Great

Britain about 3. The state forests alone occupy 17,600

squaro miles ; and the greatest attention is paid through-

out the empire to f01 est culture. Speaking generally,

northern is not nearly so well' wooded as central and
southern Germany, where indeed most of the smaller

mountains are covered with timber, as is indicated by the

frequent use of the termination loald affixed to the names
of the mountain ranges (as Schwarzwald, Thiiringer Wald,

itc). The "Seenplatten" are less wooded than the hill

country, but the eastern portion of the northern lowlands

is well provided with timber. A narrow strip along the

shores of the Baltic is covered with oaks and beeches

;

further inland coniferous tiees are the most prevalent, par-

ticularly the Scotch fir; birches are also abundant. The
mountain forests consist chiefly of 15rs, pines, and larches,

but contain also silver firs, beeches, and oaks. Chestnuts

appear on the terraces of the Rhine valley, and in Swabia
and Franconia. The whole north-west of Germany is

destitute of wood, but to compensate for this the p.eople

have ample supplies of fuel in the extensive stretches of turf.

Agricidture.—The same kinds of cereal crops are culti-

vated in all parts of the empire, but in the south and west

wheat is predominant, and in the north and east rye, oats,

and barley. To these in some districts are added spelt,

buckwheat, millet, rice-wheat {Triticiim dicoccum), lesser

spelt (Triticum monomcciim), and maize. In general the soil

is remarkably well cultivated. The three years' rotation

formerly in use, where autumn and spring-sown grain and

fallow succeeded each otlier, has now been abandoned, ex-

cept in some districts, where the system has been modified

and improved. In South Germany the so-called Friicht-

wechsel is practised, the fields being sown with grain crops

every second year, and with pease or beans, grasses, pota-

toes, turnips, &c., in the intermediate years. In North
Germany the mixed Koppchoirllischaft is extending, by
which system, after several years of grain crops, the ground

is for two or three seasons in pasture. No general statistics

on the subject of crops have as yet been published, but,

according to private estimates, a fair average season will

yield 325 million quarters of rye,^ oats 300, wheat and spelt

170, barley 100. In good seasons the production has been

found sufficient to meet the native demand. Formerly the

exports of the produce of the wheat and pulse crops exceeded

the imports, but the importation of cereals has now for a
number of years been constantly increasing. The potato is

largely cultivated, not merely for food, but for distillation

into spirits. This manufacture is prosecuted especially in

eastern Germany. The Prussian provinces east of the

Elbe, including Mecklenburg and Saxony, with a popula-

tion of about 19 millions, produced 72 million gallons- of

spirits in 1S76, while the rest of Germ.any (population 24
millions) produced only 25 million gallons. The common

Years.
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and Hanover are particularly remarkable in this respect.

The best meadow lands of Bavaria are iu the outer range

of the Alps, those of Saxony in the Erzgebirge. The follow-

ing table shows the results of a live-stock census in 1873 :—
Horses 3,352,231

Cattle 15,776,702

Sheep 24,999,406

Pigs 7,124,088

Goats 2,320,002

Total 53,572,429

The breeding of domestic animals is prosecuted most

extensively in' Bavaria, and in the maritime provinces.

There we find 1000 to 1500 head of the larger kinds

(horses, cattle, sheep, goats, swine) for every 1000 inhabit-

ants ; in the rest of eastern Germany 600 to 800 ; and in

central and southern Germany only 400 to 600. In the

number of horses Germany ranks with Great Britain (about

80 for every 1000 inhabitants); and, although the pro-

duction cannot satisfy the home demand, the imports being

nearly 30,000 in excess of the exports annually, the breed-

ing of horses bas attained great perfection. The main
centre is iu East and West Prussia, where there are more
than half a million of horses,—about 30 per English square

mile; then follow the marsh districts on the Elbe and
Weser, some parts of Westphalia, Saxony, and Upper
Silesia, Lower Bavaria, Lower Alsace, and Lorraine. Cattle

abound iu most South-German states, especially Bavaria

and Wiirtemberg, where there are 180 to 200 head for

every square mile. In the northern and north-eastern dis-

tricts, on the other hand, the numbers are small (in some
districts only 30 to 50 head to the square mile), except

Schleswig-Holstein and the marsh lands along the shores

of the North Sea, whence there is a considerable exportation

to England. The aggregate number of sheep in Germany
is only exceeded in Europe by that in Great Britain and
Russia. The principal sheep districts are Pomerania and
ilecklenburg (300 per square mile). As a rule, skeep-

farming is resorted to where the soil is of inferior quality

and unsuitable for tilbge and the breeding of cattle. Far
more attention is accordingly given to the rearing of sheep

in northern and north-eastern Germany than in Schleswig-

Holstein, East Frisia, Westphalia, Pibineland, and South
Germany. The exportation of sheep is considerable,

amounting in 1871 to 1,460,000 head; in 1875, however,
the number was only 1,000,000. At the same time the

native demand for wool is not covered by the home pro-

duction. The largest stock of swine is in central Germany
and Saxony, in Westphalia, on the lower Rhine, in

Lorraine, Hesse, etc. Central Germany (especially Gotha
and Brunswick) exports sausages and hams largely, as well

as Westphalia ; but the excess of swine imported over the

exports for the whole of Germany ranges from 600,000 to

800,000 annually.

Ar/ricultural Population.—In the census returns of 1871
the number of persons entered as agriculturists (including

persons engaged in rearing stock, in forestry, and the

"fisheries) was about 12,210,000, comprising 1,844,202 pro-

prietors (1,690,931 males and 153,271 females), 2,101,005
agricultural labourers, &c., with 6,764,747 members of their

families (2,338,174 males and 4,426,573 females), and
about 1,500,000 (660,000 males and 840,000 females)

engaged in hoasehold duties. Agficulture thus supports
three-tenths of the population.

]fild Animals.—The cumber of Wild animals in Germany
is not very great. Foxes, martens, weasels, badgers, and
otters are to be found everywhere ; wolves are rare, but
they find,their way sometimes from French territory to the

western provinces, or from Poland to Prussia and Posen.
Among the rodents the hamster and the field-mouse are a

scourge to agriculture. Of game there ore the roe, sta^',

boar, and hare ; the fallow deer and the wild rabbit are

less common. The elk is to be found in the forests of East

Prussia. The feathered tribes are everywhere abundant in

the fields, woods, and marshes. Wild geese and ducks,

grouse, partridges, snipes, woodcocks, quails, widgeons, and
teal are plentiful all over the country. Geese and ducks

are found mostly in the flat districts, where the great

abundance of standing water affords ample scope for their

increase. Tame geese are bred in large flocks, particularly

in Pomerania. The length of time that birds of passage

remain in Germany differs considerably with the different

species. The stork is seen for about 170 days, the house-

swallow 160, the snow-goose 260, the snipe 220. In

northern Germany these birds arrive from twenty to thirty

days later than in the south.

The waters of Germany abouud with fish ; but the genera

and species are few. Carp and salmon tribes are the most

abundant ; after them rank the pike, the eel, the shad, the

roach, the perch, and the lamprey. In addition to frogs,

Germany has few varieties of Amphibia. Of serpents there

are only two kinds, one of them being poisonous.

The rearing of bees is particularly attended to in the

heathy districts of Hanover. The number of bee-hives may
be estimated at 2 millions, and the produce of wax and

honey at 100,000 cwts. The cultivation of silk-worms has

been attempted, but has either entirely failed or had very in-

different success. In 1852-62 an attempt was made to

extend the cultivation of the mulberry in the province of

Brandenburg ; but disease among the silk-worms, which it

was found impossible to repress, rendered it unsuccessfuL

Mines axd Mineeals.

Germany abounds in useful minerals, and in consequence

takes a high place among industrial states. The produc-

tion falls short, indeed, of that of England, but bears com-

parison with that of France and of the United States. The
last annual report of the imperial statistical office (for the

year 1876) classified the mineral produce of Germany under

the following heads :

—

Mineral Production in 1876.

MinciaJs.
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instance, the iron districts of Nassau, of the Sieg valley, and

of Hesse, Thuringia, Lorraine, Bavaria, and Wiirtemberg.

Itoii Ore Produclio7i, 1S4S-1S76.
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cwts., value about £600,000; in 1870, 1,664,500, valuo

!£ 1,740,000. 70 per cent, is produced in Upper Silosia in

the neighbourhood of Beuthen, the rest in Westphalia and

,the Rhineland.

Salt.—Germany possesses abundant salt deposits. The
actual production not only covers the home consumption,

but also allows a yearly increasing exportation, especially

to Russia, Austria, and Scandinavia. In 1877-78 there

were 77 salt works in operation, 8 of which were mining

works for rock-salt. The provinces of Saxony and Han-
over, with Thuringia and Anhalt, have 28 works, and
produce half the wholo amount. A large work is found

at Strzalkowo (Posen), and smaller ones near Dortmund,
Lippstadt, and Minden (Westphalia). In .South Germany
salt abounds most in Wiirtemberg (Hall, Heilbronn,

Rottweil) ; the principal Bavarian works are at the foot

of the Alps near Freilassing and Rosenheim. Hesse and
Baden have 6 .salt works; Lorraine and the Upper
Palatinate, 6. The tot.'xl yield now amounts to 8,318,000
cwts. boiled salt, 3,221,000 cwts. rock-salt, and 256,000
cwts. of other kinds. The production has made great

advance during the last thirty years, having in 1850
been only 5 million cwts., while in 1877 it was upwards
of 1 1 million cwts.

Chloride of Pntash.—A considerable amount of this sub-

stance is turned out by 15 works in Anhalt, where only

the potash ores are found. The production there in 1876
•was. 846,000 cwts., value' about £250,000.

Population.

Till very recent times no estimate of the population
-of Germany was precise enough to be of any value. At the

beginning of the present century the country was divided

into some hundred states, but there was no central agency
for instituting an exact census on a uniform plan. Even
the formation of the German Confederation in 1815
effected but little change in this respect, and it was left

to the different states to arrange in what manner the

census should be taken. On the formation, however, of

the German Customs Union or ZoUverein between certain

German states, the necessity for accurate statistics became
apparent, since- the amounts accruing from the common
import duties were to be distributed according to the number
of inhabitants in the several states. The ZoUverein had its

origin in a customs convention between Prussia and the

grand-duchy of Hesse in 1828 ; and other states, as they
gradually became convinced of the advantages afforded by a
general customs frontier, joined it from time to time during
the succeeding forty years. The following table shows the
progressive territorial limits of the ZoUverein—which maybe
regarded as the precursor of the present German empire :

—

Population of the Zotlvcrcin.

1828
1831

1834
j

1844
1851

1868
j

1871

States cntcrincdu ling the vaiiouB Aieo.
I'crioda. So Miies.

Prussia, Hesse (grand-ducliy)
Hesse-Cassel ;...

Bavaria, Wurteinberg, Sax- )

" ony, T!iurin;^ia, &c \

Brunswick, Luxembourg, kc.
Hanover, Oldenburg
Schlcswig-Holstein, Laupn- )

burg, Mecklenburg j

Alsiice- Lorraine

Population of the
. Onioh stated.

112.000

116,300
13.295.254
15,090,076('34

163,900
i
23,478,120

171,900 28,498,136C43)
191,800 32,569.055('52)-

205,500
I

38,277,939 ('67

209.281 40,677,950

The returns" made at different times by the separate
states cannot,be combined into an aggregate, showing pre-
cisely the former population of Germany. An enumera-
tion was made every third year of the number of people
that^could. be held

. as belonging to the different states

comprised in the ZoUverein ; and it was only from 1867
that the returns gave the actual resident population. The
following table gives the area and population of the twenty-
six states of Germany as returned at the two last censuses

(1871 and 1875) :—

Popu'ation of the German Empire, 1871 and 1875.

States or the Empire.
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Pomerania, Prussia, Poseii, have increa.si'd by DO to GO per

cent. This is to be explained by the fact that there has

been a very extensive immigration into Prussia since

1815, whereas emigration lias been mostly from South

Germany. But the surplus of births over deaths also has

It all times been greater in the North.

Increase of Population in States.

Piovinccsor SUtes.
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German emigrants go to tlie United States,— 90'5 percent.

of tlie whole (207,974) Laving embarked for tliat country

in 1873-76. According to the official returns of the board

of statistics at Washington, more than 2,900,000 immi-

grants arrived from Germany at American ports during

1820-1877. The rest of the emigrants find their way to

Australasia, Brazil, the Cape, <tc.

Immir/rants and Foreigners.—In comparison with the

emigrants, the number of immigrants is inconsiderable.

The bulk come from Belgium, Holland, and Russia. The
following table shows the number of natives of the empire

who after being abroad have re-established themselves at

homo, and also the number of naturalized foreigners :

—

»
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Belgium ; but the towns of England and Wales of 50,000

inhabitants and upwards have nearly 9 J million inhabitants,

or 44 per cent, of the whole population.

Density of Population.—The town population amounts
in some districts, such as Gumbinnen (East Prussia) and
Lower Bavaria, to only 11 to 12 per cent.; in others, as

Zwickau, Leipsic, Diisseldorf, it reaches 50 to 66 pej cent.

Arranging Germany in 13 large divisions, we get the follow-

ing table, the divisions being named after their principal

provinces :

—

PrUBsla (East and West)
Pomeranla, SchlfiBWlg-lIolstein, Meek- )

lenburt;, &c I

Brandenburg (not including Berlin) and )

Poscu I
Hanover, MUnster, Oldenburg, Ac
Bavaria (not including Palatinate)
Prov. o( Saxony, Anhalt, Brunswick, <fcc.

Silesia

Hesse, Hesse-Naasau, Minden, Lippe
WUrtemlierg, Baden
Alsace-Lorraine, Palatinate
Rhineland, Amsberg
Saxonjr and Thuringia
Berlin

Total 42,727.300

Popula-
tion 1875.

Per
Sq.

Proportion
per cent, of

Town Rural
PopuL Popul,

23-8

42-3

300

350
25
40 8
330
33 6

33 9

35 9

60-2

469
100

39

76-2

677

70

650
750
59-2

67

664
66-

1

64 1

39-8

531

The most thinly peopled territories are found, not as

might be expected in the mountain regions, but in some
parts of the plains. There are not more than 50 persons

to the square mile (about the same proportion as in the

Scotch Highlands) on the moors of the Isar north of

Munich, on the East-Frisian moors, and on the Luneburg
Heath. There are 50 to 100 inhabitants to the square mile

on the Seenplatten of Pomerania and Mecklenburg, on the

middle ridges of Schleswig-Holstein, in the northern districts

of Hanover, in the Spreewald, &c. Leaving out of account

the small centres, Germany maybe roughly divided into

two thinly and two densely peopled parts. In the former

division has to be classed all the North German plain; there

it is only in the valleys of the larger navigable rivers,

and on the southern border of the plain, that the density

reaches 150 to 200 inhabitants per square mile. In some
places indeed it is far greater: at the mouths of the Elbe
and the Weser, in East Holstein, in the delta of the Memel,
250 to 300, and in the environs of Hamburg even 400, in-

habitants are found to the square mile. This region is

bordered on the south by a very densely inhabited district,

the northern boundary of which may be defined by a line

from Breslau to Hanover, and its southern by a line from
Coburg via Cassel to Miinster. Here the density rises

from 150 to 570 per square mile, for in this part of

Germany there are not only very fertile districts, such
as the " Goldene Aue " in Thuringia, but also centres

of industry. The population is thickest in Upper Silesia

around Beuthen (coal-fields), round Ratibor, Neisse, and
Waldenburg (coal-fields), rounc'. Zittau (Saxony), in the

Elbe valley around Dresden, in the districts of Zwickau
and Leipsic as far as the Saale, in the Goldene Aue, on
the northern slopes of the Hartz, and around Bielefeld

in Westphalia. In all these places the density is greater

than 350 inhabitants to the square mile, and in Saxony
it exceeds 500. The third division of Germany comprises
the basin of the Danube and Franconia (the Upper Main
system), and sweeps to the north-west between the valleys

of the Werra and the tributaries of the Rhine as far as

Sauerland. The population of Franconia rises a little above
that of the rest of this region, the density in the valley of

the Regnitz between Nuremberg and Bamberg, and in the

Main valley round Wiirzburg, reaching about 200 to 240
iuhabitants per square mile. The fourth division embraces

the valleys of the Rhine and the Nectar. In the latter

and in the Upper Rhine plain agriculture has reached a,

high degree of perfection, and the soil is so fertile as to

support a population of 400 per square mile. North of the
Niederrheinisches Schiefergebirge, again, are rich coal-fields,

—making this the most important industrial district in

Germany. Here indeed, in the governmental district of

Diisseldorf, the population amounts to 700 per square mile,

—about the same proportion as in the West Riding of

Yorkshire ; but no such density as exists in Lancashire

(1500 to the square mile) is found anywhere in Germany.
West of the Rhine a thickly peopled district is grouped
round the coal-field of the Saar basin, but there is only
a scattered population in the surrounding country. On
the Eifel there are scarcely 100 inhabitants to the square
mile.

Houses.—The number of houses was estimated in 1871
at 5,330,000, so that the average number of inhabitants per
house is from 7 to 8. In England and Wales it is only 5-3

(1^71). The greatest proportion of dwelling-houses to the

population is in Alsace (5'1 persons to one house) and in

Swabia (54). All the larger cities of Germany consist

largely of houses in which a number of families Uve
together. In Berlin the proportion per house is 57 persons,

while in London it b only 8. This marks one important
point of difference in the habits of the two countries.

Occupations.—The census of 1871 distinguishes 8 prin-

cipal classes of occupation, but does not subdivide these.

The official returns give for each class the number of per^

sons engaged in the several occupations comprised in that)

class, with the number of attendants and other members o£

the families of those so occupied. The following table pre-

sents an abstract of the returns. In the case of Alsace-

Lorraine the attendants are not given in the separate

classes, but are all returned under class D.

Occupations.
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weight, the net weight being about 4 per cent, less) of the

raw material, it will be seen that this industry has nut im-

proved since 1873 ;

—
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with the year 18CG, and is closely connected with the eco-

nomical and political progress of Germany. Numerous
great undertakings were then set on foot, partly to remedy

the defects of the existing system. Everywhere it became

a primary object to establish the most direct lines of com-

munication between important places of industry and com-

merce. A.3 a consequence the German railway system was

immensely enlarged, and from 18C5-75 it has nearly been

doubled. In 1872, 2000 miles were opened, the average

from 1869 to 1877 being 1080 miles annually, so that Ger-

many now owns a greater length of railways than any other

state in Europe. On the 31st December 1877 Germany had

18,830 miles. Great Britain and Ireland 17,092, France

14,785. As regards proportion to the area and population,

lowever, Belgium, Great Britain, and Switzerland are still

in advance. In 1877 Belgium had 320 miles of railways

to every 1000 square miles, Great Britain 273, Switzerland

155, and Germany 147. The following table exhibits the

•development of the German railways, including those of

Alsace-Lorraine :

—

Teurs,
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The. weights are stated in hundredweights (cwts.) net

throughout (see iStatistical Abstract published by the Eng-

lish Board of Trade, No. V., 1-878). This table shows that

of late years Germany has had to order considerable quan-

tities of grain from abroad. The value of the importation,

estimated at i;U,000,000 in 1872, was nearly £36,000,000

in 1877. Similarly the value of the imported animals

advanced from £1,400,000 in 1872 to £9,500,000 in

1877.

The following table gives the imports and exports of the

principal raw materials :

—

Articles.
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must not exceea CO days, and in case of dissolutioa new
elections must be ordered within 60 days, and the new
session opened within 90 days. All laws for the regu-

lition of the empire must, in order to pass, receive the

votes of an absolute majority of the federal council and
the reichstag. The subjoined table gives the number of

votes which the separate states have in the federal council.

Each state may appoint as many members to the federal

council as it has votes. The table also gives the number
of the deputies in the reichstag. The official order of pre-

cedence of the 26 states is given in a former table (see

p. 455) ; here they are arranged in the order of the number
of their inhabitants.

Keprcsnitaiion in Federal Council and Eeic/istr'j.

States of the Empire In order
of tltclr Population.

Prussia
Bavaria
Saxony J

Wiirtemberg
Alsace-Lorraine
Baden
Hesse
Mecklenbarg-Schweiin
Hamburg
Brunswick
Oldenburg

,

Saxe- Weimar
Anhalt
Stixe- M einingen
Saxe-Coburg-Gotha ...

Saxe-Altenbutg
Bremen
Lippe
Mecklenburg-Strelitz..
Re*U33-Gera

Schwarzbarg- RiiJol-

stadt

Scbwarzburg-Souders-
hausen

Liibeolc

Waldeck
Reuss-Greiz

Scliaumburg-Li|>pe

Total..'

PopuhiUoii, '^'o'" '" ">«
1

Depntlcs to

lg75_ 1 Federal < the Rclchs-

I

Council. 1 tag.

25,742,404
6,022,390
2,760,686

1,881,505
1,531,804
1,507,179
834,218
553,785
388,618
327,493
319,314
292,933
213,565
194,494
l.'>2,599

145,844
142,200
112,452
95,673

92,375

j
76,676

j
67,480

56,912
64,743
46,985
33,133

17

6

4

4

3

3
2

1

2
1

1

1

1

1

1

1

1

1

1

42,727,360

238
48

23

17

15
14
9

6

3

3

3

3

2
2

2
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The federal council is presided over by the chancellor

of the empire (Reichslianzler). Imperial measures, after

pissing the federal council .and the reichstag, must obtain

the sanction of the emperor in order to become law,

and must be countersigned, wliee promulgated, by the

cliancellor of the empire. All members of the federal

council are entitled to be present at the deliberations of the

reichstag. The federal council, acting under the direction

of the chmcellor of the empire, is also a supreme adminis-

trative and consultative board, and as such it has nine

standing committees, viz.:— for army and fortresses; for

naval purposes ; for tariffs,' excise, and taxes ; for trade and
commerce ; for railways, posts, and telegraphs ; for civil

and criminal law; for financial accounts; for foreign affairs;

and for Alsace-Lorraine. Each committee includes repre-

sentatives of at least four states of the empire.

For the several branches of administration a considerable

number of imperial offices have been gradually created.

All of tiiem, however, cither are under the immediate
authority of the chancellor of the empire, or are separately

managed under his responsibility. The most important are

tlie chancery ofBce, the forcugn office, and the general post

and telegraph ofiino. But the heads of these do not form a

cabinet.

By the electoral law of 31st May 1869 every German
of twenty-one years of ago is entitled to be an elector,

ftuJ every one who Im completed his twenty-fifth year.

and has resided for a year in one o.' the federal states,

is eligible for election. The deputic . are unsalaried, but
during the session they have the right of travelling free

by rail. The following table shows the political composi-
tion of the reichstag after the four elections from 1671 to-

1878:—

Parties.

Conservatives
Deutsche Reichs-partei (Liberal-

Conservatives)

National Liberals

Fortschritts-partei (Progressists)

Social Democrats
Centrum (Clerical)

Poles

Other parties

Total

isn-
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the imperial treasury (reicliskasse). Of tte excise duties

those on beet-root sugar, salt, and tobacco are common to

all the states ; but the imperial malt tax is not imposed

in Bavaria, Wiirtemberg, Baden, or Alsace-Lorraine. The
three first-named states are likewise exempt from the im-

perial excise on spirits. Additional receipts are derived

from the duty on bill stamps, from posts and telegraphs

(excluding Bavaria and Wiirtemberg), from the railways in

Alsace-Lorraine, itc. These receipts are, however, hisufli-

cient to meet the expenses of the administration, and for

that reason the separate states have to make contributions

to the revenues of the emjiire, varying in proportion to

their population. Bavaria, Baden, Wiirtemberg, and
Alsace-Lorraine pay proportionally higher direct contri-

butions, because they impose taxes on their own account

ou malt and spirits ; so also do Bremen and Hamburg,
because they are situated outside the customs territory.

For the last few years the average contributions have

ranged from X3,000,000 to ^4,000.000; but they are

increasing with the diminution of the funds available

from the Fi'ench war indemnity. These contributions

press heavily upon the minor states.

The imperial budget is voted every year by the reichstag.

The ordinary and extraordinary expenses for the financial

year ending March 31, 1879, were distributed as follows :

—

Expcniituic, 1S78-:

Imperial chancery
Keichstag

Foreign office ... „
Army
Navy
Invalid fund
Military pensions
Civil pensions
Imperial judicature

Imperial court of railway affairs

Posts and telegraphs

Imperial audit

Interest of debt of the empire
Mintage of imperial coins

Expenditure iu remission of var-taxea

79.

Ordiranr.

£226,799
16,100

305,233
16,125,914
1.205,526
1,602,653

829,072
48,586
40,309
13,637

22,526

839,075

Extraoi-dlnnrY.

£116,516
1,500

26,350
1,368,927

1,729,008

1,750
505,117
664,967

500

1.135,000

499.765

Total 20,775,435 6,049,401

Common duties.

Special dnties-

Revenue, 1878-79.

1. Customs, net

2. Excise, net

Beet-root sngir .... £2.368,336
Salt 1,699,009
Tobacco 47,075
Spirits 2 040,070
Malt 797.278

S. Contributions by territories outside the Zollverein...

4 Stamps
5 Posts and telegraphs (gross revenue £6.443.000), net
6 Railways in Al9ace-Lorraine(gross£l,908,600),net...

7. lnii>erial printing-office, net
8. Imperial bank (snare of j>rofits)

9. Various revenues
10. Invalul fund
'1. Interest of imperial funds , „

£5.327,524
6,961,768

237,050
332,655
764,4C0
687.800

8,716
100,500
381.609

1,602.658
366.210

Total direct revenue 16,640,810

Extraordinary supply (loans, various funds) 5.826 753
Contributions of states to revenue 4.357,276

Total revenue to cover expenditure. .. 26,824.8^9

The direct contributions of the principal states of the

empire to the revenue for 1878-79 were as follows :

—

Prussia £2,074,730
Bavaria 984,137
Wurtemberg _ 340,330
Baden 241,828

Saxony £228,786
Alsace-Lorraine 103.020
Hesse 71,125
Mecklenburg 40,602

Customs Hevenue.—The revenue from the customs duties
ht« increased but little since 1872, In that year it was
£5,534,000, aud in 1873, £0,131,000 j but io 1877-78 it

10—18

was only j£5,768,000. No export duties have been raised

in Germany for many years. On the other hand, ail

imported goods were taxed till 1865, with very few excep-

tions. Since then free trade has been more in favour, and
a considerable reduction has taken place in the number
of taxed articles. There are still, howpver, according to

the official lists, about 148 articles on which custom duties

are levied under 43' divisions. Eaw materials are duty
free. Four-fifths of the receipts (£4,31^3,000) are derived
from articles of consumption, coffee being the principal

item, after which come tobacco, wine, spirits, Ac. The sub-
joined table shows the customs receipts, in round numbers,
from the following items in 1878 :

—

ColTee £1,838,000
Tobacco _ 821,000
Wine and spirits 517.000
Salt 259,000
Frnit 258,000

Herrings £108,000
Porii 103,000
Sugar and molasses .... 101,000
Rice 83,000
Miscellaneous 235,000

The preceding table shows great dilTerences when com-
pared with the corresponding list for Britain. The con-

sumption of coffee is considerably larger,—Germany having
imported 2,123,000 cwts. in 1876, Great Britain only

1,361,000. The duty is at the same time much higher
than in England, where the revenue from coffee was only

£200,000. On the other hand, tea yields only £36,000
duty in Germany, but in England £3,700,000; wine and
spirits ill Germany £517,000, in England £7,500,000;
tobacco, in Germany £821,000, in England £7,800,000.
The German customs tariff serves as a protective duty for

several industrial products, although in general a free-trade

policy has prevailed in Germany during the last ten years.

In 1873 the duties on iron were abolished; still its im-
portation, owing to the stagnation of trade, has not increased.

The following is a statement of the produce of the duties

on specific manufactured articles in 1878 :

—

Textile fabrics £604,000 Furniture, &c £23,000
Glass and earthenwares 50,000 Copper-wares 16,000
Oil 147,000 Iron-wares 10,000
Leather and leather-wares 62,000 Paper 12,500

In 1879, however, Germany has suddenly returned to

on extreme protective system. The present import duties

are much increased, and duties are imposed on many
articles hitherto duty free. The Government hopes to

make a gross revenue of about £8,000,000 by the new
customs.

Excise.—Tlie excise duties on articles of consumption have
for the most part been considerably increased since 1872,

especially the duty on sugar. The taz on tobacco is, how-
ever, still trifling (in 1877, £47,000). Bavaria, Wurtem-
berg, and Baden are exempt from the duties both on spirits

and on malt, Alsace-Lorraine from that on spirits.

HeccipU from Excise Duties.
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to the Eastern Railway CoiBTtany of £13,000,000 for the railways

brought under thg control of Germany. The following t^blo shows
the state cf tlie imperial funds at Ist March 1878 :

—

Invalid fund £27,870,700
Fund for armament of fortresses 6,515,800

War reserve fund 6,000,000

Parliament House building fund 1,455,400

Imperial Debts.—The loans contracted by the North German
Confederation for the war with France have long since been paid

«fil . The extraordinary expenditure of the empire was for several

years paid out of the French indemnity, but that resource is now
exhausted. Accordingly, for defraying the expenses of the army and

navy, the extension of the subterranean telegraphs, &c., two new
loans had to be raised in 1877 and 1878, amounting to £8,760,800.

There exists, besides, an unfunded debt. The law allows the

imperial chancellor to effect an issue of bills of exchequer for short

terms to the extent of £7,500,000, and these are destined partly for

the expenses of administration, and paitly for the completion of the

monetary reform. Since 1 874 also a debt bearing no interest has beeu
created in imperial treasury bills (Iteichscassenscheine), which are

to be substituted for the papei cuirency issued by the separate states.

At that date only four states— Lippe, Lii beck, Hamburg, andBremen
—had no paper currency. Prussia had in 1872 only £3,000,000 of

paper currency, or 23. 6d. a head, but in the minor states the
proportion was higher,—reaching in Saxe-Coburg-Gotha 10 'Ss. ft

head, in Anhalt 14s., in Mecklenbiiig-Strelitz 24 "78., and in Schaum-
burg-Lippe the very high figure of 34 'Ss. This inconvenience was
Temedied by an imperial law, ordering the states to call in their

paper currency, and replacing it by the issue of imperial treasury

bills, amounting to £6,000,000. For many of the smaller states

this sudden withdrawal of their paper currency was too severe an
ordeal. Accordingly, to these a further sum was advanced for a
term of years in treasury bills ; £8,338,000 was thus in circulation

an the 30th September 1878.
Jte/orm of the Currency.—The German empire adopted a gold

currency by the law of the 4th December 1871. Subsequently the
old local coinages {Landesmiinzen) began to be called in and replaced

by new gold and silver coins. The old gold coins, amounting to

£4,550,000, had been called in as early as 1873; and the old sUver
coins have also been successively put oitt of circulation, so that none
actually now remain as legal tenders but the thaler (3s.). Silver

currency to the amount of £52,000,000 had been withdrawn up to

the 30th September 1378, and copper coina to £157,600. To replace

these there were coined up till the 30th Septembef 1878—gold pieces,

iE31,900, 000 ; silver coins, £21 , 330, 000 ; nickel and copper,

^2,237,800. The currency reform was at first facilitated by the
French indemnity, a great part of which was paid in gold. But
later on that metal became scarcer ; the London gold prices ran
liigher and higher; while silver declined. The average rate per
ounce of standard silver in 1866-70 was 60^d., in January 1875 only

57H-. "1 July 1876 as low as 49d. It rose in January 1877 to 57id.,
but again declined, and in September 1878 it was 50*d. While,
therefore, the proportion of like weights of fine gold and fine silver

in 1866-70 averaged 1 to 15*55, it was 1 to 1779 in 1876, and 1 to
17'18 in 1877, and the difference again increased in 1878.

BankiTig.—A new banking law was promulgated for the whole
empire on the 14th March 1875. Before that date there existed 32
banks with the privilege of issuing notes> and on the 31st Becember
1872" £67,100,000 in all was in circulation. £25,100,000 of that-

Bum being uncovered. The banking law was designed to reduce
tlii^ circulation of notes; £19,250,000 was fixed as an aggregate
maximum of uncovered notes of the banks. The private banks were
at the same timii obliged to erect branch offices in Berlin or Frankfort
for the payment of their notes. In consequence of this regulation

13 banks restgnec' the privilege of issuing notes, so that at present
there are in Germany but -19 note-issuing banks of which 5 belong to

South Germany (Frankfort included). The Imperial Bank (Reicns-

bank) ranks far above the others in importance. It took the
place of the Prussian Bank in 1876, and is under the superintendence
and management of the empire, which shares in the profits. Its

head office is in Berlin, and it is entitled to erect branch offices in

any part of the empire. It has a capital of £6,000,000 in shares of

.^150. The following table exhibits the position of the German
P-eichsbank as compared with the other 18 banks at the 30th Sep-
timb^r 1878 :—

Baoka.
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SaiJ ofT-by them after the war. In 1873 the total amount of all

ebb of the German states waa only about £171,000,000. In this

sum waa included £9,500,000 of currency. The greater part of this

liability baa been incurred for productive purposes, particularly for

the couatruction of railways. The railway debts fwhicli are not

directly charged on the population) were in 1S73 about £96,500,000.

Since then some atatea have gone on reducing their debts still

further ; Prussia, for example, has done 6t> by more than

£11,000,000. 0ther3 again, such aa Bavaria, Saxony, Wiirten>borg,

and Baden have contracted new loans for constructing railways, or,

as Saxony, for purchasing them. The entire debt of all the Ger-

man states, including the imperial debt, at 31st December 1877, may
be estimated at £220,000,000, of which sum, however, more than
£1 '10,000,000 consists of railway debt The average sum per head
will accordingly be £5, whereas in Great Britain it is £23 to £24.

When the rauway debts are deducted the proportion is less tlian£2

a head in Germany.

Army and Navy.

By the constitution of 16th April 1871 every German
13 liable to service (wehrpflichtig), and no substitution is

allowed (art. 57). Every German capable of bearing

arm3**(wehrfahig) has to serve in the standing army for

seven years—as a rule from the end of the twentieth till

the commencement of the twenty-eighth year of Lis age.

Three of these seven years he must spend in active service,

and the remainder in the reserve; after quitting the latter

he forms part of the landwehr for five year3 more—the full

time of military service thus being twelve years. The
strength of the army on a peace footing (friedensfuss) was
fixed in the army bill of 1874 at 401,659 (or say 1 per

cent, of the population at the census of 1871) for a term of

seven years ending the 31st December 1881. The number
of recruits levied annually is 1 45,000 men. AU young men
who reach a certain fixed standard of higher school training,

however, are obliged to serve only for one year in the active

army, and those are not included in the effective strength of

the anny on a peace footing. Collaterally with the army
there has existed since 1875 the landsturm, to which all men
liable to service and capable of bearing arms, between the

pges of seventeen and forty-two, belong, if they are neither

in the line, the reserve, the landwehr, nor the marine. The
landsturm is only called to arms in the event of a hostile

invasion of the imperial territory being threatened or

cfTccted.

By the articles of the constitution the whole of the land
forces of the empire form a united army in war and peace

under the orders of the emperor. The sovereigns of the

chief states are entitled to nominate the lower grades of

officers, and thd king of Bavaria has reserved to himself the

apocial privilege of superintending the general administration

of the two Bavarian corps d'arra^e ; but all appointments are

made subject to the emperor's approval. The 64th article

of the constitution enacts that all German troops are bound
to obey unconditionally the orders of the emperor, and
to take the oath of allegiance accordingly. The emperor
is empowered to erect fortresses in any part of the

empire.

Organization of in€ Afniy.—The impenal army consists of 18
army corps, viz., the Prussian garde-du-corps, 13 Prussian corps
(including the troops of the minor states in military convention with
Prussia— Nos. 1 to 11 being Prussian, while Kos. 14 and 15 are

thi: Baden and Alsace-Lorraine corps respectively), the Saxon corps

(No. 12), the Wurtemberg corps (No. 13), and the 2 Bavarian corps.

One army "inspection" comprises from 3 to 4 corps. Generally
1 army corps consists of 2 divisions, each of which includes 1 horse
Rnd 2 foot brigadea As a rule the infantry brigade consists of 2
infantry regiments and 2 landwehr regiments, the cavalry brigade
of from 2 to 3 cavalry regiments. An infantry regiment consists of

8 battalions of 4 companies each ; a cavalry i-egiment has 5 squad-
rons. There are many exceptions, however, to these rules, e.gr., the
garde-du-corps and the Saion corps d'armee consist each of 1

cavalry and 2 infantry divisions, the 11th contains 3 divisions, &c.
Some divisions also are stronger than others. Altogether the Ger-
man army numbers 40 divisions, of which 6 are infantry*, 3 cavalry.

and 31 both combined. There are in all 74 infantry and 38 cavalry
brigades, and 148 infantry and 93 cavalry regiments.

Besides the troops above named, each army corps generally
includes {a) 1 jager or light battalion (the Bavarian army has, how-
ever, 10 of thoni); (b) 1 field artillery brigade; \c) 1 foot artillery

regiment
;

{d) 1 engineer battalion
;
(e) 1 train batialion. Thegarde-

du-corps has, in addition, two railway battalions, 1 instruction in-

fantry battalion (Lchrbalaillou), ice. The several field artillery

brigades are not uniformly constituted, hut in 12 of the 18 army
corps the brigade consists of 2 artillery regiments. One of these

with 8 batteries is attached to the division, while the other remains
under the orders of the corps commander. This latter consists of

2 sections (Abtheilungen) of 3 batteries each, and a mounted division

of 3 batteries. Each battery has as a rule 4 guns. A foot artillery

regiment has 2 battalions of 4 companies each. There are la all

36 iield artillery regiments with 301 batteries and 1206 guns, and
13 foot artillery regiments. In war time several corps are combined
as *' armies," the entire military force consisting then of the field

or battle army, the reserve or supplementary troops (Ersatztruppen),
and the garrison troops (Besatzungstruppen).
The following tables exhibit the strength of the German array en

a peace footing and on a war footing respectively.

There are other 25,975 men who are not included in the latter

sum-total but whose cost is defrayed by army grants. They include

4653 physicians, 838 veterinary surgeons, 1 600 paymasters, A:c. Nor
does the table take account of the troops of the field leserve and of

the landsturm, regarding the organization of which no details have
been published ; the former, which is drawn from the landwehr, is

estimated at 250,000 men. It is calculated that Germany may put
in arms at any given time two millions and a half of armed men
without having recourse to the last reserves. The maximum strength
of the army in the war with France was 1,350,787 men and 263,753
horses.

Strength of the Imperial Army.

Peace-Footing.
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eippire is divided into nine fortiess districts, each includ-

ing a certain imuiber of fortified places. The Baltic coast

fortresses are Memel, Pillau, Dantzic (first-class fortress),

Colberg, Swiuemiinde, Stralsund, Travemiinde, Kiel,

Friedriclisort, Sonderburg-Diiiipel. On tlie North Sea

are Wilhelmshaven and the fortresses by which the mouths
of the Elbe, Weser, and Ems are guarded. The eastern

frontier is protected by the first-class fortresses of Konigs-

berg, Dantzic, Thorn, and Posen ; and by the secondary

ones of Marienburg and Dirschau on the Vistula, and of

Glogau on the Oder, wliich are especially intended for the

protection of the railways. For the southern frontier there

exist only the fortresses of Neisse, Glatz,' and Kunigstein

on the Elbe. The old inland fortresses have been abol-

ished, except the first-cla.ss ones of Kiistrin, Magdeburg,
Spandau, and (for railway protection) Torgau on the Elbe.

Ulni and Ingolstadt on the D.anube, both first-class

fortresses, are also maintained. On the western frontier

Strasburg and Metz have been fortified by a wide range of

outer fortifications, and there is besides an outer line of

smaller fortified places, consisting of New Breisach, Bitsch,

Saarlouis, and ThionviUe. A second line runs along the

Rhine, where there are large fortresses serving as encamp-
ments at Rastadt, Mainz, Coblent2,and Cologne, and smaller

ones f jr the protection of the Rhine bridges at Germers-
heim, Ehrenbreitstein opposite Coblentz, Diisseldorf, and
Wesel. The empire thus possesses 16 fortified places of

the first class serving as camps, and 27 other fortresses.

i\'rtiiy.—The German navy is but of reccnj origin. In

1843 the German people urged the construction of a fleet.

Afoney was collected, and a few men-of-war were fitted out

;

but these were subsequently sold, the German bundestag
(federal council) not being in sympathy with the aspirations

of the nation. Prussia, however, began laying the founda-

tions of a small navy. To meet the difficulty arising from
tiie want of good harbours in the Baltic, a small extent of

territory near Jahde Bay was bought from Oldenburg in

185+, fur the purpose of establishing a war-p:>rt there. Its

construction is now practically completed, although at

enormous expense, and it was opened for ships by tlie em-
peror in June 1869 under the name of Wilhelmshaven.
In 1864 Prussia, by annexing Holstein, obtained possession

of the excellent port of Kiel, which has since been strongly

fortified. From the time of the form.^tion of the North
German Confederation the navy has belonged to the common
federal interest. Since 1st October 1867 all its ships have
carried the same flag,—black, white, red. with the Prussian

eagle and the iron cross.

From 1848 to 1868 the increase of the navy was slow

lu 1851 it consisted of 51 ships with 188 guns (among
which there were, however, 36 small gunboats of 2 guns
each), and with 1180 hands in all. In 1868 it consisted of

89 vessels of- 563 guns, among which number there were
2 ironclads, and 43 other steamers. Since then a definite

plan for the development of the navy has been set on foot,

and great activity has been displayed in fitting out ships

and in R,ugmenting the personnel.

The following tabic shows tlie incrcnso thnt has oocurroil in the
navy budget sinco 1868;—
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Alsace-Lonauie, Bavaria, and Baden ; and in four states the

Protestant element prevails, but with 23 to 33 per cent,

of Catholics, viz., Prussia, Wiirtemberg, Hesse, and Olden-

burg. In Saxony and eighteen minor states the Catholics

number only from '1 to 3 3 per cent, of the population.

The following table gives the respective numbers of Pro-

testants and Catholics according to the census of 1871 :

—

States.
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increased from 14,000 io 1871. Besides these there were
about 6800 German Catholics, 3600 Freethinlsers, and more
than twenty-five sects represented by from 100 to 500
members.

Jeics.—It is .in the towns that the Jewish element is

chiefly to be found. They belong principally to the mercan-

tile class, and are to a very large extent dealers in money.
Within the last thirty years their wealth has grown to an
extraordinary degree. They are increasingly numerous in

Hamburg, Berlin, Frankfort, Breslau, Konigsberg, and
Fiirth. Though, st.ill, in fact at least, if not also by law,

excluded from many public offices, especially from com-
mands in the army, they nevertheless are very powerful in

Germany, the presa being for the most part in their hands.

Some towns of the Marienwerder and Posen districts con-

tain from 20 to 30 per cent, of Jews. By far the greater

number are found among the Slavs in the east ; in the west

they appear chiefly in Hesse, Baden, and Alsace.

Languages.

Tiie German-speaking nations in their various branches

and dialects are found to extend in a compact mass
along the shores of the Baltic and of the North Sea, from
Memel in the east to a point between Gravelines and

Calais near the Straits of Dovsr. On this northern line

the Germans come in contact with the Danes who inhabit

the northern parts of Schleswig within the limits of the

German empire. A line from opposite Sonderburg in the

isle of Alsen to Tondern in the west will nearly form the

boundary between the two idioms. The German-French
frontier traverses Belgium from west to east, touching the

towns of St Omer, Courtrai, and Maastricht. NearEupen,
south of Aix-la-Chapelle, it turns southward, and near Arlon

south-east as far as the crest of the Vosges mountains, which

it follows up to Belfort, traversing there the watershed of

the Rhine and the Doubs. In the Swiss territory the

line of demarcation passes through Biel, Freiburg, Saanen,

Leuk, and Monte Rosa. In the south the Germans come
into contact with Rhteto-Romans and Italians, the former

inhabiting the valley of the Vorder-Rhein and the Engadine,

while the latter have settled on the southern slopes of the

Alps, and are continually advancing up the valley of the

Adige. Carinthia and Styria are inhabited by German
people, except the valley of the Drave towards Klagenfnrt.

Their eastern neighbours there are first the Magyars, then the

northern Slavs and the Poles. The whole eastern frontier

is very much broken, and cannot be described in a few

words. Besides detached German colonies in Hungary, the

western parts of that country are held by Germans. The
river March is the frontier north of the Danube from Pres-

burg as fai as Briinn, to the north of which the German
regions begin near Olmiitz,—the interior of Bohemia and

Moiavia being occupied by Czechs and Moravians. In

the Prussian provinces of Silesia and Posen the eastern

parts are mixed territories, the German language progress-

ing slowly among the Poles. In Eromberg and Thorn,

iu the \ alley of the Vistula, German is prevalent. In

West Prussia soma parts of the interior, and in East

Prussia a small region along the Russian frontier, are

occupied by Poles (Kassubians in West Prussia, Masurians

in East Prussia). The German tongue is also fast invad-

ing the Lithuanian territory, and in a short time no

people speaking that idiom will be found to the left of

the river MemeL The total number of German-speaking

people, within the boundaries wherein they constitute the

compact mass of the population, may be estimated, if the

Dutch and the Flemings be included, at 56 millions.

The geographical limits of the German language thus do

not quite wincido with the German frontit:::. Tho empire

contains about 3J millions of persons who do not make
use of German in everyday life, not counting the 290,000
resident foreigners. The non-German languages have their

representatives only in Prussia, Saxony, and Alsace-Lorraine.

No census since 1861 has given the statistics of the dif-

ferent languages spoken in the first -mentioned country; and,

in regard to Alsace-Lorraine also, the figures are based upon
estimates only. The following table gives the results oi

semi-official estimates for 1875 :—

Languages.
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of illii2rate3 wa3 iS per ceut. in the army, and 23 in the

nUTy, the corresponding numbers in France being 23 and

14 per cent. In England 23 per cent, of the mariaes

could neither read nor write in 1865, 4 percent, could only

read, and 37 per cent, could write but imperfectly. la

Austria ouly 28 per cent, of the recruits could write, and in

Russia scarcely 10 per cent, had any school education. But

the provinces of Germany differ much from one another in

this respect. Education is very inferior in the eastern Polish

districts. During the three years from 1875-78 in the

districts of Posen, Bromberg, and Oppeln there were in all

10'7, 9'24, 802 per cent, of illiterates among the recruits,

in the provinces of West and East Prussia 877, 8'66, 7'80.

After these the rate takes a long leap to 3'18, 3-17, 194
iu Alsace-Lorraine and the Paktinate. In 1877-78 there

was no considerable district in Germany which sent so many
as 1 per cent, of illiterates. The most satisfactory state of

matters is to be found in Saxony, Thuringia, Baden, and

Wiirtemberg, and especially in the last two. WUrtemberg

had only one recruit among 6000 that was unable to read.

The census in Prussia in 1871 proves primary school

instruction to be much better among the Protestants than

among the Catholics, as will be seen in the following

table :

—

[llltenles of 10 Tears
and ander.
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PART II.-HISTORY OF GERMANY.

Authentic history carries us no farther back toward
the origin of tlie Germans than to a period but a short

time before tlie beginning of the Christian era. It is

true Herodotus, in the Fifth century B.C., mentions a

tribe of Persian Germanii, but the traveled Greek
merely refers to them as an aggregation of barbarians
and leaves them. The terrible hordes of Cimbri and
Teutones who, toward the close of the second century
B.C., burst out of their northern forests and precipi-

tated themselves upon Roman territory, left behind
them no other record than the ravaged fields of Italy

and Gaul, and the decaying heaps of their own slain in

the vast slaughters of Aqua:^, Se.Ktiie and \'ercella?.

Until the time of Julius Ciesar— a marvelously
acute observer in the interest, of his own ambition—
(jermany to the then civilized European world re-

mained a terra-incognita and the fierce blue-eyed
Gerinans a dreaded but unstoried race.

Prehistoric Modern linguistic research, however, has in some
jcnnans. slight degree drawn aside the curtain of obscurity and

revealed a few details of their primitive life at a time
far antedating all purely historical statement. By the

philologers and ethnologists of the present day the Ger-
mans are classed with that branch of the Aryan stock
designated I'az'atia^ or " Young Ones." They are thus
distinguished from their kinsmen who, retaining the
title Aryan, subsequently conquered India.

Perhaps not less than tliree thousand years B.C. the
Aryan or Indo-European division of the human family
were concentrated not far from the district in Central
Asia to which the traditions of the white race point as

the source from whence issued its various tribes. The
Tavana, by whom Europe was subsequently peopled,
occupied the western part of Bactria. To the south-
west were the Pelasgic tribes, the ancestors of the
Greeks and Latins, whose advanced guard, the Celts,

are supposed to have first moved westward, taking the
route south of the Caspian and thence through the de-
files of the Caucasus into Europe.
The tribes from whom are descended the Germans

inhabited the country south of the Oxus. At an early
period these two great races crossed the Oxus and
spread themselves over the plains of Scythia to the
north. Here they probably remained for many cen-
turies before receiving the impulse which carried them
into Europe.

Iribal life In this remote age their lite was chiefly pastoral,
although they had soine knowledge of agriculture.
They possessed horses, oxen, sheep, pigs, goats, dogs,
and other doinestic animals. Oxen and horses were
placed in the yoke, and were also harnessed to wheeled
vehicles, but there is no evidence that these nomads
were acquainted with the art of riding on the backs of
horses. Gold, silver and bronze were known to them,
but the race had not yet become iron-workers, and
their knowledge of working the precious metals ex-
tended no'farther than the manufacture of rude jewelry
in the form of necklaces and rings. Their weapons
were lances, javelins and arrows, and for defense the
buckler or shield was generally in use. Of the sword
they seem to have been ignorant. Unlike the Scythians,
who lived in wagons, and both the ancient and modern
Arabs of the desert, with whom the tent has always been
a favorite abode, they knew how to build fixed habita-
tions, which enclosed the tamily hearth and were pro-
vided with doors and roofs. Their food consisted
mainly of grain ground into flour and the flesh of
animals, and they employed salt as a condiment. They
h.ad also learned to construct small vessels for service
on the water. These boats were propelled by paddles
or oars, for they had not yet reached a knowledge of
the use of masts and sails. The periodical revolutions

IC—]8«

in Asia.

of the moon furnished them with an imperfect standard
of time measurement, and they \vere acquainted with
the decimal scheme of numeration.
The basis of all social organization was the famih-.

Marriage was a consecration and was preceded by be- '."he fimlly.
trothal. After the marriage, which was celebrated by
the joining of hands and the pronouncing of a certain
formula, the father of the bride presented a cow to his
son-in-law, and the wife was conducted to the abode of
her husband, where she was received with a present of
fire and water. In her new home, while subject to the
authority of her husband, which was supreme, she was
treated with afiection and respect. The birth of a
male child was welcomed as the coming of one who
gives joy, and the tenderness lavished on the son was
extended to the daughter.

Naturally the union of families descended from the .

same stock produced the tribe, at whose head was -"*''"'*•

the patriarch, or chief From collision with hos-
tile aliens and strife among themselves the art of "war
sprang up, and the foreign prisoner became a slave. It

is probable that the Liti, or freedmen, who appear in
the political organization of the Germanic race in
Europe in later days, were the descendants of prison-
ers of their own race taken in the wars among them-
selves. The head of the tribe administered justice,

but in doubtful cases the decision was referred to the
judgment of God. This was the origin of the ordeal,
which was in use among the Germans down to the be- ' °"^^'^^-

ginning of the middle ages. There were two forms of
the ordeal by fire. In one the accused was made to
pass through a trench filled with live coals, and if not
burned he was declared innocent. In the other, he was
compelled to carrj' a redhot lance-head or ball of
metal a certain distance, and without injury to himself,
or suffer the penalty of guilt. In the judgment by
water, a ring was thrown into boiling water and the
accused was required to take it out without being
scalded; or he was thrown into a pond of cold water,
and if he floated without eft'ort he was decided to be
guilty. Both forms of the ordeal by water were prac-
ticed by the Germans in the time of the Merovingian
kings.

The primitive religion of the Germans, as W'ell as
that of the other Indo-European peoples, was founded
on a belief that everything proceeded from one God.
By contact with other races this purity of religious Religioa
faith was tainted with the polytheism which appears in

their m\'thology on their introduction to the Roman
power. It is probable also that they were led to per-

sonify the forces of nature as presented in the sun, the
moon, the winds, the clouds, lightning, thunder and
rain, the unexplanable growth of vegetation, the ap-
parent conflict between day and night, and other
natural phenomena. And as they saw these forces

seemingly engaged in strife, they easily fell into a be-

lief in the existence of the two principles of good and
evil forever warring the one with the other.

Various external forms of worship existed, chief

among which was sacrifice. On ordinary occasions
the oblation offered consisted of pastoral products, such
as curdled milk or butter, with grains of barley, and
when in solemn ceremonies blood was required, vic-

tims were taken from the flocks, but the highest offering

was that of the horse, the noblest of all the domestic
animals. It does not appear that in this early age
human beings were offered in sacrifice.

Such, in brief, is the imperfect presentation made by
modern research of the condition of the Germanic
and kindred tribes prior to their final dispersion.

Through what lapses of time they remained on the
Asiatic side of the Ural, whether they migrated to the
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west in a body, or as to what cause impelled them to

forsake their cradle-land, neither history nor tradition

furnishes a clew. Possibly their own increase, which
necessitated the occupation of a greater area tor the

sustenance of their flocks and herds, the pressure of

the Turanian populations to the eastward, and the

restless, migratory spirit which in historic times has

characterized the race, exercised a potent influence in

this regard. Certain it is that witli tlie exception of

the notice of the Germanii by Herodotus and a refer-

ence bv Pytheas of Massilia (Marseilles) in the time of

Alexander the Great to the Teutones and Guthons on
the Baltic, there is no direct evidence of their passage

across the continent of Europe. An attempt has been

made to identify with the Germanic peoples the

European Scythians inhabiting the territory north of

the Black Sea, among whom Darius Hystaspes made a

campaign in 50S-506 B. c, but the testimony is in-

suflicient to furnish a safe foundation for anything
stronger than conjecture.

Our knowledge of the geographical distribution and
German

jj,g social and political condition of the Germanic

Europe? tribes when they first appeared on the European stage

is derived mainly from the statements of Julius Cssar,

Pliny, Diodorus Siculus, Strabo, Ptolemy, Tacitus and
other Roman writers of lesser note. The Germans in

their then state of barbarism had no literature, and,

beyond their traditions, which were communicated
orally by father to son, there could be no record except

that of the more civilized nations with whom they

came in contact.

Ethnologists are agreed that the Scandinavians and
the Germans are closely related, and that at the time of
their migration from Asia into Europe they formed one
people, but when the separation occurred and what
caused it are points which have thus far eluded modern
investigation

As to the name Ger/ncw, various accounts are given.

CjEsar calls them Germancn. a valiant or warlike peo-

ple, probably from ger, a spear or lance. According to

other authorities the aboriginal name by which they
designated themselves was Deutsch, from the word
Diot (in the Gothic, Thiudu), which means Nation.
This title, however, is found in very few records before

the ninth century .\. D. By other writers the name is

said to signify neighbors, or sliouters.

The earliest account we have of the location of the
Tri?"?' race in Germany is that of Pliny, who places the
Olnstons.

j{,y„^,7// (Vandals, and probably including the Goths)
about the estuary of the Vistula. To the westward, as

far as the mouth of the Ems, was the country of the

Ingavonians. The Islavoniaus had their seat in the

neighborliood of the Rhine, extending to the Maine,
and in the middle of Germany were the Hcrmionians.
In the districts of the lower Danube, as far as Dacia,
Pliny locates the Pcucinians and Basiarnians. TacituS,

receiving his information mainly from the Germans,
mentions three of these names—the Inga:vones, who
bordered on the northern sea coast; the Hermiones,
who inhabited the midland countrj-. and the Istavones,

who were spread along the Rhine and its tributaries.

These people, by their own account, were descended
from the god Tuisco, who was born of the Earth and
Man, or Mannus, his son (compare Mannus with the

Chaldean Manes of Berosus and the Egyptian Menes
of Manetho.)
Of the Saxon tribes, the Sigambri inhabited the

country in the neighborhood of the Sicg and farther in-

ward toward the mountains of Westphalia. They were
among the first who felt the power of the Romans and
were scattered. Those of them who remained around
their original home are supposed to have been the an-
cestors of the Salian Franks who were the leaders in

the Frankish confederation. The Usifeti and the

Tcncteri occupied in Caesar's time the district between
the Maine, the Rhine and the Lalm. Th; f^riicteii, a

powerful tribe, dwelt in the country north c. the Lippe,
and probably occupied part of the terrtory "O .'.. of

that river. Possibly they derived their name from the
marshes (bruchen) included within their territorial

limits. It appears that the Marsi were a Westphalian
tribe, located not far from the Rhine, though there is

some dispute on this point. The Tubanti, who were
neighbors of the Bructeri, are placed by some
authors in the vicinity of tlie present Paderborni and
by others to the northwest of the Rhine. Southward
of the Tubanti were the Chamavi. North of the Bruc-
teri lived the A nsihari, and the C/iasiiari and Chattiiari
lay north of the Marsi. In the neighborhood
of the Weser were the Dulgibini, who ap-
pear to have belonged to the confederation of the
Cherusci, from whom sprang the great German libera-

tor Arminius, or Hermann. The extent of the domain
of the Cherusci, who were a noted tribe, cannot be
definitely stated, but approximately it included the
area reaching from the Saale and the Elbe northward
to the AUer, westward to the Weser and southward to

the Thuringian forest. The Fosi, who had their seat

in the Brunswick of the present day, were confederates
of the Cherusci. The C/ianei dwelt in the low country
on the Baltic, from the estuary of the Ems to the Elbe,
and the Angrivari, their allies, were settled on both
sides of the Weser below Minden. On the Atlantic
coast north of tlie mouths of the Rhine and eastward
towards Denmark were the Frisii, who joined in the

invasion of England with the Angles, Saxons, and Jutes
in the fifth century of our era. The Cimbri, who sub-

sequently formed part of the host which first of the

German tribes invaded Italy, were found in the present

Jutland, still called the Cimbrian peninsula. The war-
like C/iatti, who were in frequent conflict with the

Romans, were spread over the territory extending from
Hanau to the Thuringian forest, to the southwest as

far as the Franconian Saale, thence in a northerly di-

rection to the country about the junction of the Werra
and the Fulda, and northwest to the heights of the

Wester forest. At a later period the Chatti joined the

confederation of the Franks. In the present Nassau
were located the Mattiaei, who were conquered at an
early date by the Romans.
Of the Suevic tribes, thff Semnones are placed be-

tween the Elbe and the Oder and as far south as the

frontier of Bohemia. The Longobardi (Lombards)
were first known in the tract lying westward of the

middle Elbe, from whence they spread to the eastward
of that river and to the west as far as the Rhine, over-

running the Cherusci, the Tubanti and the Marsi,
The popular tradition in regard to the origin of the

name Lombard, is that when the tribe were about to

start south to find a new home, they prayed to Frigga,

tlie wife of Woden, for good speed in their quest. The
Goddess bade them stand forth in the rising sun, which
they did with their long hair let down over their faces.

"Who are these longbeards .'"' asked Woden. "Thou
hast given them a name," said Frigga, and they were
henceforth called Longbeards or I^ombards. On the

authority of some writers, they derived (heir name
from their halberds, and by other authorities it is

claimed that they recei\-ed it from the long horde, or

fruitful plain which tliey occupied on the Elbe. To the

north of the Longobardi, in the present Lauenburg,
Mecklenburg, and Pomerania, dwelt, according to

Tacitus, a number of Suevic tribes, among them the

Varinia.x\A the Angli, from the latter ofwhom is derived

the name of England. The Hermunduri, a division

of the race who frequently changed their locality, were

know to Tacitus as friends of tlie Romans, occupying

the territory on the northern shore of the Danube,

their domain extending from that river to the Maine,

across the present Franconia. From the middle of the

second century thev appear only under the collective

name of Suev'i, and "it is suggested" that they are the peo-

ple who have preserved that name in the appellation of

the .Swabians. The Marronnunii. the most important

of the southern Suevio tribes, guarded the boundaries

of Germany between the Rhine, the Maine and the
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Danube. This tribe furnished two names to history',

Ariovistus, who was conquered bj Ciesar, and Marbo-
duus, who waged a desperate war with the Slavic Boii

in Bohemia and overcame them. In the present Aus-
tria and Moravia were located the ^uadi, whose terri-

tory stretched along the Danube as far as the river

Grau in Hungary, where they joined the Sarmatian
tribe of Jazygi. After their wars with the Romans, of

whom they were implacable enemies, the Quadi were
merged \vith the Suevi, among whom in latter times

they are mentioned in Spain. In the lower portion of

Silesia, eastward from the Riesengebirge, were estab-

lished the Marsingi. The Lygi in eastern Silesia and
part of Poland, were considered by Tacitus as Suevi,

though their manners and mode of life resembled those

of their Sarmatian neighbors. They were allied with
Marboduus in his campaigns and were subjugated in the

third century A.D., by the Roman Emperor Probus.
Afterward those who remained in their original seat

allied themselves with the Goths. Among the Lygian
tribes Tacitus names the Ari (which seems to refer to

their Arvan origin), the Helfeconi,ihe Burt and the

El\si. Their home was at the sources of the Oder
and the Vistula. The Goths, or Gothones, reckoned
bv Tacitus among the Suevi, and by Pliny among
the Windilli, were placed by Pytheas about 300 B.C.,

around the estuary of the Vistula. Four hundred
years later Tacitus locates them on the Vistula, but no
longer extending to the Baltic Sea. Ptolemy, 50 years
afterward, places them on the Vistula, but entirely re-

moved from the sea coast. In the third century .\.d.

they are found far to the south in Dacia, and at this

time they are divided into the two great branches, the

East and the West Goths. The Gefidi, the Mosogothi
and the Thervingi, are named as offshoots of the

Gothic stem. Pliny places the Burgundians at the

head of the Vandals, but Tacitus does not mention
them. Ptolemy establishes them in the neighborhood
of the Warthe, between tlie Oder and the Vistula.

Driven from this country by the Gcpidi, they divided
and part of them settled in the island of Bornholm,
between Denmark and Sweden. The other fragment,
after long wanderings, received from .^Etius, in the be-

ginning of the fifth century, a dwelling place in south-
eastern Gaul, where the name still continues. Of the

Gothic family, the Rugi, the Heruli and other smaller
tribes were located on the Baltic. They w-ere allies of
Attila in his great invasion of western Europe, and
afterward planted themselves in Austria and Hungary.
Odoacer, who destroyed the Western Roman Empire,
was a chief of the Heruli. West and south of the
Rhine, Tacitus places the Vangioni, the Nemcti and
the Triboci, who lived in the lands between Bingen
and Briesach. The Ubi, pressed bv the Suevi, crossed
the Rhine in the time of Julius Caesar and were ever
afterward the faithful allies of the Romans. Cologne,
the birthplace of Agrippina, daughter of Germanicus,
and consort of the Emperor Claudius, is in the country
west of the Rhine formerly occupied by the Ubi. The
Batavi, who dwelt in the country about the mouths of
the Rhine, were fast friends of the Romans until the
revolt of Civilis, in the year 70 a.d., when they
turned against their former friends. Other small
tribes of the trans-Rhenish territory were the Treviri
and the Nerfi.
To an alien, the Roman Tacitus, the Germans are

indebted for the best extant account of the character and
manner of life of their ancestors. His descriptions of the
persons and appearance of the Germanic race entirely
agree with those of C<esar. By the Romans the Germans
were considered as an aboriginal, pure and unmixed race
of people. They were wide and strong in the chest; the
hair of the adults was _velIow, and that of the young

! i.»iacten8- children was dazzling white. Their skin was "white

ea'rlv Ger'
'"'' ''^^^' ^^^ '''"^ eyes, which were bold and piercing.

Qwas. With large powerful bodies, they possessed great
strength and agilit3-. The bodies of their vouth were
hardened bv all the m;ans within their reach. Infants

were dipped in cold water immediately after birth, and
the cold bath was used as a strength renewer by both
sexes through life. The dress of the men was a short
mantle made of coarse cloth, or the skins of beasts, and
notwithstanding the rigor of their winter climate, por-
tions of the body were left uncovered at all seasons.
They despised effeminacy, and placed the highest value
upon courage and strength. The women were dressed
in linen robes spun and woven by themselves and
ornamented with a purple band as a girdle. With all

their fierceness, the Germans were eminently hospit-
able. In this regard no distinction was made between
a friend and an entire stranger. Their principal vice
seems to havebeenthe at timesimmoderate use of liquor,

which habit, together with their practice of carrying
arms in all their assemblies, frequently led to scenes of
violence. Atonement for homicide was made by a
certain number of cattle, and the penalty for injuries

was adjusted by a settled measure of compensation.
Their beverage was a liquor fermented from barley or
wheat, and their food was the flesh of animals, both
wild and domestic, coagulated milk and such fruits as
grew in their country, and, among the agricultural
communities, the products of their farms. They had
but few public spectiicles; these consisted mainly of
dancing by bands of young men among pointed swords
and javelins. Funerals among them were conducted
with simplicity. The funeral pile was made of wood,
the arms of the deceased was committed to the flames
with his body, and sometitnes his horse was immolated.
To adopt the quarrels of relatives was held to be an
indispensable duty.

Physically there seems to have been a marked differ- o</aniza
ence between the mode of life of the nations character- tionof tri5««

ized as Suevi, who inhabited the highlands in the in- '""^ "**•

terior, and those who dwelt in the lowlands near the
coast. The Suevi had early banded themselves to-

gether in a union, the purposes of which were distinct-

ively those of war and conquest. Their love of arms
was assiduously cultivated and they were essentially a
race of warriors. Their lands were held in common,
and were divided yearly by the leaders among their

followers, no one being permitted to retain the same
allotment for two consecutive years. This arose frontj

their antipathy to agriculture, which it was believed
would destroy the desire for war and glory. War wa»
carried on systematically by a division of the men into

hundreds, half of whom each year took the field under
their chiefs, while the other half remained at home to
superintend the cultivation of the soil. In the follow-

ing year an exchange of employments was made and
the farmers became warriors, while the fighting men of

the last year took charge of the fields and flocks. In
the lowlands near the coast the tribes had made
agriculture a regular occupation, and they lived in

settled dwellings. Their farms were marked by boun-
daries, usually a hedge and a bank of earth. Nobles,

freemen, freedmen, or peasants, and slaves composed
the bodv politic of all the divisions of the race. Such
legislation as existed was under the control of the

nobles and freemen. The freedmen were permitted to

bear arms, but they were excluded from participation

in legislation and government. The slaves were at the Ccnstjtatufc

absolute disposal of tVir masters, and in law were of Socio*?.

classed with the beasts. Originally the nobles ap-

pear to have been selected from among the freemen,

because of conspicuous valor or the possession of

great wealth in herds and flocks.

The civil organization led from the family, the head
of which was lord and priest on his own holding, up to

the community, composed of several proprietors, who
in turn, bound thernselves together in districts under
the name of gait. The highest body of all was the

national assembly, of which every freeman was a

member.
In peace, a majority of the tribes had a very simple

constitution of confederacy, perhaps not higher than

the gau. In war, each tribe elected as chief or.-'^ of
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their own number distinguished for courage and wis-

dom, on whom they bestowed the title of Herzog, or

Duke. It lias not been ascertained whether the chiefs

of tribes or confederations bore the title of king. The
leaders of great confederations were called by the

Romans kings to distinguish them from the dukes,

whose authority usually ceased Avith the close of the

war, at the beginning of which they were elected.

Frequently an ambitious chief would raise a miscel-

laneous force for the purpose of conquest. If successful

Jn the acquisition and retention of territory, his fol-

lowers gave him the title of king. Among the Saxon
peoples, whose wars at first were chiefly of a defensive

character, a common general was required only while

the conflict lasted, while among the Suevi, whose
principal business was war, generals with the title of

King are found at an early date.

When a common danger threatened, the people
formed themselves into a confederation, at the head of
which was the most powerful tribe. Examples of this

are seen in the Cheruscan alliance against Rome and
in the confederations of the Goths, the Franks and the

Allemanni. Unless called together by a sudden alarm,

the assemblies of the people were held either at the

time of the new or full moon. All the members of the

assembly took part in the proceedings, and when any
proposition not agreeable to them was made, it was re-

jected with a general murmur of disapprobation. Ap-
proval was expressed by brandishing their javelins and
by shouts. The punishment for treason or desertion

was hanging on a tree, but the coward, or one con-
victed of an infamous crime, was plunged under a

hurdle into a bog and there suflbcated.

Among all the ancient Germans was found a strong

love of nature. They likened towns to prisons and
avoided building them. Their huts were constructed

of logs shaped by the ax, the sides being chinked with
straw and lime. This structure was covered by a

thatched roof and the interior was decorated with
earths of brilliant colors. One of the noble character-

istics of these early. Germans was their proud and in-

dependent spirit, which frequently led them to suicide

for the purpose of escaping captivity. The favorite

occupation of the men was war, and next to war the
chase; when not engaged in either, idleness was the
rule. Agriculture and the care of the herds and flocks,

as well as domestic occupations, were left to the
women and slaves. It seemed manlier to attack their
enemies than to cultivate the earth and reap the
harvests. The youth were practiced in the use of arms
from childhood. The sanctity of marriage was main-
tained among them almost as strictly as it was by their

ancestors in Asia. The young man married the maiden
of his choice at a time in life when his physical and
moral natures had attained their equilibrium, and his

wife was usually about his own age. The marriage
presents given by the husband to the bride were a

horse, a yoke of oxen and arms, the latter signifying
that the woman was expected to fight when necessary.
The new made wife in return gave her husband a pres-

ent of arms. The marriage state was one of afl'ection

and constancy, although the husband was the absolute
lord of his ow n household. The women frequently ac-

companied the armies, and in the battle hour en-
couraged the men by their actions and cries. To the
German there was something in woman that was
sacred and prophetic, out of which belief grew the im-
portance of the Velledas, or prophetesses, who were
listened to as oracles. The practice of polygamy was
limited to a few, mostly princes, who strove in this way
to strengthen themselves by alliances witli powerful
houses. The children of freemen and of slaves were
reared together until the time came for the freeman to

assert his title to freedom by the bearing of arms and
participation in the proceedings of assemblies. The

--. arms of the race consisted of spears, swor^ds. axes,
' bows and arrows and clubs. Their shields, constructed

of wood, were painted with gaudy colors, and their hel-

mets were often made to resemble the open mouths oi

wild beasts or other fear-inspiring forms. The forma-
tion for battle was in the shape of a wedge, somewhat
after the manner of the Macedonian Phalanx, or in a

square. Among the horse companies were distributed

the most agile footmen, who, in rapid evolutions, seized

the horses by the mane, and were able to maintain the
speed of the horsemen. In the infantry, however, lay
the niain strength of their armies. In action, relatives

fought side by side, thus inciting each other to more
lieroic deeds. Before going into battle, and while ad-
vancing upon the enemy, they sang war-son<j;s relating

the deeds ot their ancestors and the celebrity of their

fatherland. Among their military musical instruments
were drums and also horns made of brass, or fashioned
from those of the wild bull. There was no loss of
honor in retreating, but to lose one's shield was held to

be an inexpiable disgrace.

As to their manufactures, it appears that they made
their own implements not only of war and the chase,
"but of agriculture, which, however, could not have re-

quired much skill. There were iron rnines in various
parts of their country, but the Germans of that age do
not seem to have had much knowledge of the art of
w-orking this metal, though copper was largely used.
They had long known how to make chariots and ves-

sels. With the latter they engaged in naval battles

with the Romans in German waters. Spinning and
weaving were certainly carried on, which would indi-

cate that they were acquainted with the loom. During
the period of their early contact with the Latins they
learned the use of coined money, and later they had
close trade relations with their Roman neighbors.
The religious system of the Germans was closely as-

sociated with the phenomena of nature. They built

no temples, but gro\es and woods were consecrated to

holj- purposes. They all believed in the great god
Woden, the supreme spirit of nature. He was all-wise.

The sun and the moon were his eyes, and the wolf and
the raven were sacred to him. He supported the vault

of the sky and the clouds, and rode on the wings of the
storm followed by his furious host. Another side ot

his nature reveals him as the god of the harvest. He
also granted favors to men and ruled the world. His
son Donar (the Scandinavian Thor) was the god of
war and the tempests. He is represented brandishing
a mighty hammer and accompanied by Tiw, the one-
armed god of the sword. The Germans also worshiped
a goddess of earth and heaven bearing the name
Herlha, or JVertJius, as she is called by Tacitus, who
places her abode in an island in the north sea, from
whence she issues at times bearing peace and joy to

the world. She was the guardian of the home and
hearth, and took charge of children who died unborn. ,

The forces of nature were personified in many forms,
especially in dwarfs and giants. Unfortunately we
have but scanty fragments of the theogony of the early

Germans. It is believed by scholars that the Scandi-
navian Eddas (see Edda) present the mythology of the
Germanic tribes in a form much nearer the original

than the accounts of Roman writers which have come
down to us. The Eddas inculcated the doctrine tliat

the universe would perish, and as this thought was
deeply impressed upon the minds of a large part of the
German race, it went far toward preparing them for

the reception of the Christian doctrine of the unknown
God who alone was inimortal.

In the year 113 n.c, the Roman world was startled

by the appearance in front of their advanced guard in

the Alps of a wild race hitherto unknown. They had
with them tiicir wives and children, and were evidently

looking for a country in which to locate. These were
the Ciinbri and Teutones migrating from their seat - . , .

in what is now Denmark, and coming for the first time Teutoncb.
within tlie range of authentic history. They had over-
run the Celtic tribe of the .Scordisci, who appealed for

aid to P;ipirius Carbo, the Roman consul. This com-
mander, in dealing with the barbarians, preferred to
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use dissimulation instead of force. Pretending friend-

ship for the formidable strangers, he furnished them
with false guides who led them astray in the mountains,
while he advanced by a shorter road and surprised

thetn. Thrown at first into confusion, they rallied and
inflicted upon the Roman troops a severe defeat. This
battle was fought at Xoreja (Klagenfurth) in Ca-
rinthia, and marked the advent of the race which was
destined to o\erthrow the Roman empire. After the

battle the Cimbri and Teutones, failing to pursue their

advantage, turned to the westward between the Dan-
ube and the Alps and forced a passage into Gaul. On
the march they were joined by other tribes from Ger-
many and Switzerland. From the Romans they
demanded a country in which to settle, and upon the

refusal of that haughty power, they determined to win
a home by the sword. In five battles they defeated the

Roman armies with great slaughter. They passed into

the south of Gaul and through the passes of the

Pyrenees into Spain, but returned toward Italy for the

purpose of making an attack on Rome. In this expe-
dition they divided into two bodies, the Cimbri march-
ing up the Rhone and advancing through Switzerland
and the Tyrol toward the plains lying south of the

Alps. The Romans, under ^larius, moved forward to

meet the Teutones. At Aqus Sextije, now Aix, near
Marseilles, a great battle was fought in which the Ro-
mans won a decisive victorv, practically destroying this

branch of the barbarians. Latin historians assert that

more than one hundred thousand of the invaders were
killed or taken prisoners in this savage contest. In the

meantime the Cimbri had overthrown a Roman army
under the consul Catullus in upper Italv and spread
themselves over the fertile plains between the moun-
tains and the Po. Marius was at once recalled from
Gaul, and in a desperate battle at Vercellce utterly de-
feated the enemy, putting sixty thousand of them to the

sword. When the Romans, pursuing the beaten enemy,
arrived at the camp of the Cimbri, they beheld a

terrible scene. Dressed in black, the wives of the
Germans stood upon their wagons killing the fugitives

with their own hands, mercilessly slaughtering their

own children to save them from captivity, and then kill-

ing themselves. Many of the men also slew them-
selves, fearing slavery more than death. Sixty thousand
prisoners taken in the battle and the pursuit were
carried to Rome as slaves. The fear bred in Rome by
the prowess of the barbarians, and the relief felt at

their repulse, were such that Marius was crowned with
high honors, and was decreed the third founder of the

city.

The terrible slaughter of the Cimbri and Teutones

Germanv •''PPS'*'"^ t° have deterred the Germans for a number of
' years from making incursions into Roman territory, but
the race was too aggressive to be permanently excluded.
About forty years after Vercells, Ariovistus, the king
or leader of the Marcomannic Suevi, who occupied the
country between the Danube and the Neckar, crossed
the Rhine, driving before him several Gallic tribes, and
took possession of Burgundy. Here he encountered
Julius Ciesar, who was engaged in the conquest of

Gaal. A sanguinary conllict followed, in which the
Ronrjans were victorious, and Ariovistus with a few of

Hi jollowers escaped from the massacre by swimming
ne Rhine. The two wives and one of the daughters of
aie German chief were killed, and his other daughter
was taken prisoner. Continuing his operations for the

subjugation of the Celtic tribes in Gaul, Ca;sar learned
'hat the Usipeti and the Tencteri to the number of four
.lundred and thirty- thousand, with their wives and chil-

dren, their slaves and herds, had crossed the lower
Rhine to escape from the Chatti, and were establishing

themselves in northern Gaul. Caesar invited their lead-

ers to a friendly interview and treacherously murdered
them. He then fell upon the German camps and drove
the great host with frightful butchery back across the
Rhine. To put an end to the invasions of the German
hordes, the Roman General determined to attack them

in their own country. In the year 55 B.C., he built a
bridge across the Rhine, near the mouth of the Moselle,
and passed over it with his army into the country of

the Chatti, whom Cssar, by mistake, terms the Suevi.

The Germans fell back through the forests and concen-
trated their forces on chosen ground in the center of

their domain. C^sar did not follow them far enough
to bring on a battle, but remained eighteen days in their

country, devastating it with fire and sword, and then
re-crossed the river. Soon afterward he constnicted a
second bridge, but as the Germans pursued the same
tactics as before, he did not advance into the country.
Csesar had acquired a respect for the fighting qualities

of the barbarians which led him to enlist numbers of

them in his legions, where the\' rendered him inaterial

assistance in his subsequent campaigns. From this time
forward Germans were found in the Roman service,

and some of the Emperors used them as body-guards.
When Augustus became Emperor, after the assassina- liermamtu*

tion of CiEsar and the subsequent disorders in Rome,
he inaugurated a war against the tribes in the Tyrol and
Austria, and at the end of the struggle in the year 15
B.C.. the Romans had conquered the country north to

the Danube, having either exterminated the inhabitants

or reduced them to slavery. Between the years 12 and

9 B.C., the Emperor's stepson, Claudius Drusus (the

first Germanicus), made four campaigns in Germany.
Although he was not successful in permanently attach-

ing any great area to the Roman possessions, he adopted
a system of fortifying ^s he ad\anced, and had he lived

he would, perhaps, have subjugated the whole country.

His campaigns were made in the summer. The severity

of the climate compelled him to fall back in the winter,

while a sort of guerrilla warfare was maintained
against him by the Germans. Several battles were
fought, and, although the Romans were the victors,

thev were often in great peril. In pursuance of his

plan. Drusus built fiftv forts along the Rhine, and
others in various parts of Germany, and also cut a
canal from the Rhine to the Yssel for the passage of

his fleet. One of the incidents of this war was a naval

battle in which the Romans defeated the Bructeri, near

the mouth of the Ems. In the fourth campaign the

Roman commander penetrated to the Elbe, where, as the

tradition runs, he was met by a Velleda, or prophetess,

who warned him that his life was near its end. On his

return from the campaign he fell from his horse and
died a few weeks afterward. In this war Drusus
fought principally with the Suevi, Chatti, Sigambri,

Usipeti, Tencteri, Bructeri and Cherusci, and was aided

by the Frisi, After the death of Drusus. his brother,

Tiberius, subsequently Emperor of Rome, took up
the work, and, by craft and duplicity as well as arms,

obtained manv advantages over the barbarians. For
the easier passage of his troops he built a road from the

Rhine to the Ems, and scattered among the Gallic

tribes large numbers of his prisoners. Many of the

noble German youths had gone voluntarily, or been

carried to Rome, and from the Romans learned the

arts as well as the vices of the more polished Italians.

So much of Germany as was under Latin control was
organized on the Roman provincial model, by which

the natives were reduced to a state of dependence.

Among others who fretted under the yoke was Marbo-

duus, a noble youth of the Marcomannic Suevi. He was

tall and stately in person, and also ambitious and of

vigorous intellect. He had been educated at the court Mar'upduM.

of" Augustus. Upon his return to his own country,

convinced that his people could not maintain them-

selves against the Roman power, he led the Marcomann;
into Bohemia, and after driving out the Boii he estab-

lished there a kingdom with his capital either at the

present Prague orBudweis. The Hermunduri. Longo
bardi and Semnones came under his sway, and he ruled

the countrv from the Danube across the center of Ger-

many to "the Elbe. His army consisted of seventy

thousand infantry and four thousand cavalry, and his

purpose was conquest. The Romans looked upon hira
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as a most dangerous neighbor, and in tlie year 7 a.d.,

dispatched against him an army of two hundred
and nine thousand, under the command of Tiberius. A
rebellion in Pannonia, however, called off the Roman
forces, and a peace was concluded between Augustus
and the Mafcomannic king which materially increased

the latter's domain. Though founded on ambition, this

kingdom of Marboduus was the result of one of the

first attempts at a uoification of the German-speaking
peoples.

The effect of Roman civilization upon the Germans
in that part of the country under Latin domination be-

gan to be seen in all directions. The national man-
ners and habits were changed, and in some places ob-

literated, and the minds o"f many of the leading men
had been poisoned by Roinan seductions ; but among

roitobert the mass of the peop'le still existed a desire for that lib-

nassacre. erty from foreign dominion which had been theirs from

time immemorial. This desire, taking on action, led at

last to the bloodiest butchery which had yet befallen the

Romans in their contests with the barbarians. In the

year 6 A.D., Quintilius Varus became Governor of

Germany and attempted to weld still more closely the

fetters of slavery upon the subject race. While the

work of subjugation was progressing, an avenger of his

people's wrongs was being raised up. Arminius, or

Hermann, a prince of the Cherusci, who had been edu-

cated at Rome, organized an insurrection among the

north German tribes. Morboduus was invited to par-

ticipate in the redemption of his countrymen, but re-

fused his aid. The rebellion sprang into flame among
a small tribe at a distance from the Roman camp on

the Weser. Varus, accompanied by Arminius, who
still pretended friendship for the Roman Governor,
marched to reduce the revolted tribe. In the midst of

the Teutoberg forest, near where Detmold is now situ-

ated, Arminius left the Latin camp, and with the united

Germans fell upon the army of Varus. After skirmish-

ing and fighting three days the whole Roman army,
consisting of the three best legions of the Empire, was
mercilessly slaughtered, Varus falling on his own
sword to escape capture. With victory and the anni-

hilation of the invading force the German coalition fell

apart.

The Second Germanicus invaded Germany in the

3v«rthrow year 14 A.D., and, after several successful battles with

t Armin- the Chatti, Chausi, Cherusci and other tribes, reached
" the scene of Varus' disaster, and gave burial to the

bones of the slain. In the meantime Thusnelda, the wife

of Arminius, was taken prisoner by her own father,

who was the Liberator's enemy, and carried to the

Roman camp. Again Arminius called upon the tribes

who had defeated Varus, and at their head assailed the

Romans, who narrowly escaped destruction. In the

year 16 A.D., Arminius was overthrown by Germani-
cus in a battle near the present Minden, and at the

Steinhuder Lake, but Germanicus also lost heavily,

and was forced to retire. The Romans made no fur-

ther attempt to subdue Germany by force. Tiberius,

who had become emperor in the year 14 a.d.,

adopted a policy of bribery and the fostering of jeal-

ousies among rival German families and tribes in order

to weaken, and, if possible, destroy the bond which
consanguinity had hitherto m.aintained amongst the

German people. Roman fortresses and cities arose on
German territory, and the people became accustomed
to peaceful commerce and intercourse with the southern

race. The people retained their own local laws and

customs, and justice was administered by their ow-n offi-

cers, but the influence of the Empire was everywhere
felt.

Oeath of In the meantime Arminius quarreled with Marbo-
Arminius. duus in consequence of the refusal of the latter to join

in the national rising which had resulted in the mas-

sacre of the armv of Varus. The Longobardi and the

Semnones revoked from the Bohemian king and

Drought on a war in which he was defeated and driven

out of his kingdom. Arnnlnias himself was slain by

his own kinsmen, and his death destroyed the last bond
of union among the North German tribes. Subse-
quently the Cherusci, the Chatti, and the Bructeri
wasted" away in civil strife.

Under Claudius Civilis in the year 6g a league was _. ..

formed by the Batavi, the Frisi, the Tencteri and part
'''""•

of the Bructeri to drive the Romans out of Gaul, but
after a short-lived success the German army was de-
feated by Vespasian.

In the two first centuries of the Christian era, Ro-
man influence in German^-, resulting from the wars and
the Latin system of colonization, increased wonder-
fully, but while changing the manners and customs of

the people it did not deprive them of their language.

Among the cities of the present day which sprang into

existence during this period are Cologne, Bingen,
^°Jj,^j,

Bonn, Treves, Augsburg and Vienna. On the Rhine
and the Moselle vineyards blossomed; superior orchard
fruits and vegetables were cultivated and a complete
system of agriculture was introduced, which extended
among the yet independent tribes. In the interior,

Roman merchants purchased horses and cattle and the

various products of the soil. Iron mines were opened
and industries of various kinds were established. The
Roman civilization not only invaded the wildernesses

but softened the character of the people. In exchange
for their products the Germans received from Rome
ornaments of gold and silver, Roman coin, fine cloth

and the rich wines of the South. Large numbers of the

youths took service in the Imperial armies and became
associated throughout the Empire with the Roman sol-

diery. Their tales of the magnificence of the outer

world led still others into the armies of the Emperors,
where they learned not only the art of war but the

weakness of the Empire which men of their race were
eventually to overthrow. Before the end of the third

century Germans had ceased to fear Rome, and, in-

deed, they soon began to look upon it as their prey.

In the third century the German peoples politically

presented a new aspect. Many of the old tribal dis-
^^2d\.

tinctions had been lost and new names made their ap-

pearance. Great confederations were formed by the

concentration of tribes, stimulated perhaps by the

example of the Roman power which emphasized the

strength that lay in organization. The history of the

period in which these confederations were formed is

extremely obscure. The Roman historians furnish but

little information and the alleged histories by subse-

quent German writers are so mixed with incredible

traditions as to be worthless.

The first of the northern tribes who established

kingdoms in the south were the Goths. From their German

seat along the Vistula they had spread in the third li'^gdomi

century to the shores of the Black Sea. At this time

they were divided into the East Goths (Ostrogoths)

and the West Goths (Visigoths). They made terrible

inroads into the Roman provinces of Mocsia and

Thrace, and the Emperor Decius fell fighting them.

Thev also built ships and ravaged the coasts of the

Black Sea and the eastern Mediterranean. Under
Ehrmanric in the fourth century they were united, but

were scattered by the invasion of the lluns led by
Attila. The Allemaniii,a mixed race descended from the

Suevi and other tribes, starting from eastern Germany
in the third century, drove the Romans from a part of

their territory and'established themselves in the coun-

try now included within the limits of Baden. Wirtem-

biirs; and northeastern Switzerland. About the same
time the Thuriiigi, sprung from the remnants of the

llermunduri, appear united under a king and occupy-

ing a large tract in central Germany. The Saxon con-

federation dwelt in the plains of north Germany be-

tween the Ilartz and the sea, and from the Elbe nearly

to the Rhine. Confederated with them were descend-

ants of the old Cherusci. The name of the Saxons
was derived from the short sword (sahs) with which

they were armed. They still retained the ancient

order of government by districts and communities.
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Subsequently the Saxons appear divided into three cir-

cles: That of the Eastphalians, the Westphalians and
the Engerians. They were navigators of the seas and
committed many piracies on the northern and western
coasts. The Franks, a mixture of Bructeri, Chatti,

Batavi and Sigambri, were recognized as a distinct

nation before the end of the third century. They
were at that time neighbors and allies of the Saxons,

and like them were pirates, extending their voyages to

Britain, Gaul, Spain, and even into the Mediterranean
as far as Sicily. The peaceable Frisians occupied the

shores of the North Sea and the islands.

About this time Christianity began to take root

amongst the Germans, but their religion was only a

part of their state policy, and it in no wise Iiindered

them from the predatory incursions of earlier ages; on
the contrary, with organization came a desire for per-

manent conquest, and we shall soon see Germans ab-

sorbing the power of Rome which, in its attempts to

enslave them, had furnished them with the civilization

and discipline that were used to its own overthrow.
The Empire itself had lost much of the vigor of its old

days of conquest, for the ownership of the world was a

luxury which was steadily sapping the vitality of the

Roman power. As early as the year 235 the Gothic
Maximin was made Roman Emperor, and from that

time on all positions of dignity were within the reach
of ambitious Germans. In the Fourth century Ul-
philas, a Christian of Asia Minor, who had been carried

into captivity by a band of Gothic pirates, introduced
Christianity to that people and is said to have in-

vented the Meso-Gothic alphabet which he used in his

translation of the Bible. This translation is the oldest

monument of German speech extant.

In the latter part of the Fourth century Europe as

far west as Gaul was overrun by the Huns. These
were a Turanian race who had for many centuries

wandered over the steppes of northeastern Asia. So
dangerous were they that the Chinese built the Great
Wall as a defense against their invasions. Migrating
to the West, the Huns entered Europe early in the
Christian era and threw themselves upon the Slavs and
Germans. In the year 375 they subdued the Alans, a

tribe of mixed German and Tartar descent, and then
attacked the East Goths who were defeated with great
slaughter, their aged king, Ehrmanric, falling upon his

own sword. The eifect of the Hunnish invasion was a
crowding to the west of the Slavs upon the Germans
and of the Germans upon themselves and the Latins.
In the year 428 Attila, then King of the Huns, estab-

lished his capital in the present Hungary between the
Theiss and the Danube and gathered about him beside
his own people many of the heathen German tribes.

From his capital he moved to the west, proposing to

make himself master of the continent. Against him
Christian Europe united under the Roman eagles, and
in 451, near Chalons, in what i^ now France, a tre-

mendous battle was fought, the result of which was
the defeat and retirement of the Huns. Their Empire
was subsequently disrupted and the^- ceased to be a
menace to civilization. It is supposed that the Szek-
lers of eastern Hungary are the descendants of these
formidable warriors.

At the close of the migrations caused by the Hun-
nish invasion the Vandals are found in Africa, having
traversed all of south central and western Europe and
crossed the straits of Gibralter. In Africa they set up
a kingdom, whose ruler, Genseric, about 455, captured
Rome. That part of the Suevi who had accompanied
the Vandals to Spain established themselves there.

The East Goths had been subdued by the Huns, but a
part of the West Goths were received by Valens, the
Emperor of the Roman Empire of the East, who gave
them homes in the country south of the Danube. The
exactions of the Roman governors drove them to re-
bellion and they overthrew Valens and his army.
Under Alaric. their king, the West Goths invaded
Italy twice and in their last invasion seized Rome and

Fallof

sacked it. Subsequently they moved to Spain, drove
out the Suevi and founded there a kingdom. An army
composed of various German tribes under their gen-
eral, Radagaise, broke into Italy, but they were de-
feated by Stilico. Bands of Saxons, Angles, Jutes and
Frisians crossed the North Sea and took possession of
England, driving into Wales and northern Scotland
the old Celtic population. From this German invasion
sprang the present British Empire.

In the year 456 Rome, the capital of the Western
Empire—the Roman possessions having been divided rq'^?
by Diocletian into the Eastern and Western Empires

—

fell before Odoacer at the head of the Heruli and con-
federated German tribes. The Herulian chief assumed
the title of King of Italy. Among the new names
which now appear is that of the Bavarians, probably
descendants of the Marcomanni and other tribes, who
are found in Rhcetia. On the death of Attila the East
Goths regained their independence. Passing into Italy
they overthrew Odoacer, after which their king The-
odoric assumed the title of Emperor of Rome, witc
Ravenna for his capital. Theodoric formed a plan 01

uniting the Germans in a national league, but this was
found to be impracticable. In the Sixth century the
kingdom founded by Theodoric was destro3'ed by
Belisarius and Narses, generals of the Eastern Em-
pire. Belisarius also overthrew the Vandal monarchy
in Africa.

The Franks, improving the opportunity afforded by
the disruption of the Roman Empire, took possession
of part of Gaul. They were divided into two branches,
the Ripuarians and the Salians. With the Salian
Franks originated the famous Salic law, by which no
female could ascend the throne.

The Thuringi, the Allemani and the main body of
the Saxons retained their possessions in the interior of
Germany. The Longobardi were approaching the
Danube, and at this time occupied Moravia, from
whence they afterwards moved into Italy and there
founded the Lombard kingdom. The Slavs of eastern

Europe moved into the territoi-y left vacant by the
migrations of the Germans and took possession of the
country as far west as the Elbe.

The Germans of this period seem to have fallen back Nadnnal de*
almost into their original barbarism. With a passion- terioration.

ate contempt for learning they united a ferocity which
depopulated or reduced to slavery the countries through
which they passed. Notwithstanding this deterioration

their language was cultivated in poetical forms and
their minstrels sang of the great deeds of the German
heroes. The historical instinct seems to have been lack-

ing, for the Nibelungenlied, not at that time written, but

memorized, brings together with mythical heroes real

personages who were separated in their lives by cen-
turies of time. Man\ of the German soldiers who had
participated in the conquest of the Roman possessions

received grants of land and held their former lords In

subjection, but after their first ebullition of savagery
they appear to have been mild masters. The two races

did not readily coalesce, mainly because of differences

in their religious beliefs. The Romans were Athana-
sians, believing in the absolute divinity ofJesus Christ,

while the mass of the Christian Germans held to the

Arian belief that the Savior, while immeasurably above
men and angels in dignity and power, was yet a finite

being created by God.
The first Germanic monarchy which had a firm

,

foundation was that of the Salian Franks. Clovis, the
]

first king of note, was the grandson of Merovseus
(Meerwing), who gave the name Merovingian to the

dynasty. Clovis was but fifteen years of age when he
^

came to the throne in 482. When only 20 years old he

attacked the remnants of the Roman power in Gaul,

and by a victory over the Latin governor, Syagrius, at

Soissons, acquired control of the country south to the

Loire. He then made war on the Allemanni and
overcame them in the famous battle of Zulpich.

The consort of Clovis, Clotilde, was the Christian

;
The Fra< k

' kingdom

Clovis.
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daughter of a Biirjjundian prince. She had long sought
to convert her pagan liusband, but without success. In
the heat of the battle, Clovis, having tailed to secure

victory by calling upon his own gods, fell upon his

knees and vowed that if the God of his wife would save
him from defeat he would become a Christian. The
Allemanni were beaten, and Clovis caused himself and
three thousand of his noblest Franks to be baptized in

the Catholic faith at the next Easter festival. This
summary wholesale conversion to Christianity was
merely nominal, but it was the beginning of that influ-

ence of the Church of Rome which subsequently be-

came so powerful ainong the Germans. Glovis con-

tinued his conquests until his rule was acknowledged
east to the Rhine and south as far as the Garonne.
Anastasius, Emperor of the East, sent a message of
congratulation to the King of the Franks, and nomi-
nated him to the dignity of a Roman patrician and
consul, and Clovis wore with pride the purple robe
which symbolized this once noble but now emasculated
office. Clovis made Paris his capital and died there in

the year 511, leaving four sons, wlio divided the king-

dom among themselves, but maintained toward other
nations the attitude of a single power.
The Merovingian kings were with few exceptions

monsters of cruelty and vice. Their people were sunk
in moral degradation, but the power of the kingdom in-

creased until it included the territory between the

Saxon frontiers on the north and the Alps on the

south. The Frisians and Saxons alone remained inde-

pendent. The conquered lands within the Frank king-

dom were distributed by the monarchs among their

chiefs, who held the gifts asjie/s or loans, for which
they were obliged to do military duty on the command
of the king. The feudatories took the name of liege sub-

jects or vassa/s, and those of them who stood close to

the king were named administrators. These great

vassals distributed from their own lands portions to

poorer individuals, who were called Arriere vassa/s.

The freemen, who were only obliged to serve in great
national wars, held an allodial or free inheritance.

Under this system arose an aristocracy composed of the
great vassals and those who held under them. The
frequent wars of the Merovingian kings wasted the

strength of the monarchy and in time the great vassals

assuiTied powers and dignities which properh* belonged
to the king—a state of things which led in the end to

the deposition of the dynasty. Grants of land were
also made to the higher clerg^', which contributed to

the erection of an ecclesiastical aristocracy. Most of
the priests were of the subject Latin race, but their re-

ligious oflice and their large possessions soon raised

them to an importance which permitted them to mingle
on equal terms with the military lords of the land. In
the course of time many of the smaller proprietors
found it to their advantage to surrender their grants of
land either to the church or to some powerful noble-
man, and to have them, returned .vith additions when
thev became vassals. In this A'ay the freemen de-
creased in number and tne W-.ole order of society was
changed.

In Austrasia, the eastern division of the Merovin-
gian kingdom, the power of the noblemen was con-
stantly increasing, because of their great distance from
the seat of the king; and while they held in check the
authority of the monarch, they continually extended and
strengthened their power over their own subjects. In
the western division, or Neustria, the authority of the

head of the state was generally acknowledged and
obeyed until a time arrived when the weakness of the

king loosened his grasp of the sceptre and it fell into

the strong hand of his chief ollicer. Among the vas-

sals who immediately surrounded the llirone were the

royal Treasurer, the Marshal, the Steward and the

l?utlcr, and to these were added the Pfalz-grafen, or
Ising's deputies, who exercised the royal prerogative in

Hie absence of the ruler, and the Major Ooirius. or
Mayor of the Palace, who commanded the king's

knights. This officer soon became the most important
dignitary in the kingdom.

In the Seventh and Eighth centuries the heathen Al-
lemanni, Thuringians and Bavarians in the wilds of the
interior of Germany, and part of the Saxons and Fri-

sians on the coast of the North Sea, were converted to

Christianity by missionaries from Ireland, England and
Scotland. The best known of these missionaries are
St. Columban and Boniface. The latter established
bishoprics, or regulated those already existing, at Salz-
burg. Passau, Ratisbon, Wurzburg. Erfurt, and other
places. The celebrated abbey of Fulda was founded bv
his follower, Sturin, and he also planted at Ohrdruf a
school for religious teachers, in wdiich, in connection
with doctrinal teachings, instruction was given in the
arts of agriculture and horticulture. Boniface presided
over the Council held at Soissons in 742. After a long
life of missionary labor, during which he received pro-
motion to high ecclesiastical office, he suffered martyr-
dom at the hands of heathen Frisians in the year 755.
In view of the subsequent development of the national
mind and conscience, the work of these missionaries
cannot be overestimated, but at the time the conversion
of many of these pagans was not of that quality which
would commend itself to a modern religious devotee.
The morals of the people were frightfully corrupt; the

old-time sanctity of marriage was almost annihilated and
the word humanity seems to have been thrust out of the
language. Regular assemblies were still held, but in-

stead of consisting as formerly of the whole body of
the freemen, they were now composed mainly of the

nobility. Courts were held in the open air, and ver-
dicts were rendered by a body of men who combined in

themselves the functions of both judge and jury. When
human judgment failed to arrive at a finding in cases

brought before this tribunal, a verdict was obtained
through the agency of the ordeal h\ fire or water or by
single combat.

In the year 613 the sub-kingdoms of Austrasia and
Neustria were united by Clotaire, under whom and his

son Dagobert comparatively good government was
maintained. After Dagobert, who died in 637, the

authority of the throne declined, and the power of the

"Lazy Kings," as they are called, passed into the hands
of the Mayors of the Palace, while the titular rulers

became mere puppets. The real power of the early

medieval German Empire may be said to have begim
with Pippin ol Landen, from whom sprang the line

which produced Charles Martel and Charlemagne.
Pippin, who was Ma30r ofthe Palace in Austrasia under
Dagobert, was related to the Merovingian kings. The
office had become hereditary, and the power of the

Mayor was so great that Pippin's son, Grimoald, at-

tempted to depose the current Merovingian king and
place his own son on the throne. The ambitious father

and his son were both killed in the struggle, the Frank
nobility having not yet sufficiently departed from their

reverence for their royal house to consent to its over-

throw. One of Grimoald's sisters was married to the

son of the Latin Bishop of Metz. Her son. Pippin of

Heristal, in whom both Latin and German blood were
mingled, became Mayor of the Palace in Austrasia. In
the famous Battle of" Testri, fought in the year 6S1, he
overcame the king of Neustria, and the divisions of

the Frankish kingdom were re-united. Warned b)' the

fate of his uncle. Pippin made no attempt on the

throne but was content to wield the power of the

united kingdom. Charles Martel (the Hammer) was
the son of Pippin of Heristal.

The Mohammedan power, which had extended from
Mecca through northern Africa to Spain, was prepar-

ing for the destruction of Christianity in Europe and
the imposition of its tioctrines and government upon
the people of that continent. While a Saracen fleet

and army assailed Constantinople, the capital of the

Eastern Roman Empire, a Moslem army under Ab-
derrhaman a^i\'anccd across the P\Tenees against the

Christians of Western Europe. As in the time of the

Boniface.

I
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Hunnish invasion, the forces of Europe were concen-
trated and battle was offered to the invaders. In 732
the two armies met in the plain between Tours and
Poitiers in southern France, and after a sanguinary
contest lasting through seven days the Christians were
victorious and Europe was saved from the rule of Islam.

But while the thorough military organization, which
was made possible by the power of the Mayor of the

Palace, had undoubtedly preserved Europe in the great

conflict, the independence of the individual was ma-
terial! v impaired and its place was taken by feudal

allegiance.

After adding East Friesland to the kindgom, Charles
Martel died in 741, leaving two sons, Carloman and
Pippin the Short. Carloman retired to a convent, and
Pippin, seeing the time ripe for a change of dynasty,
inquired of Pope Zacharias: "Who ought rightly to be

king; he who sits at home in idleness, or he who bears

the toils and dangers of government?" The Pope was
in difhcultv at the tine with his neighbor, the Lombard
king, and secured the aid of Pippin by sanctioning the

deposition of Childeric III, the last Merovingian
monarch, and the coronation of the Frank Mayor of the
Palace. The decision of the Pope contained a state-

ment to the effect that the throne was the gift of the

Church, and also a threat of the ban of the Church
_ . upon anyone who opposed the accession of Pippin,

the Short. I" this way began the assumption of temporal authority

bv the Pope over the kingsof Christendom. The head
of the new dynasty was crowned in 752 at Soissons by
Boniface, two hundred and sixty-six years after Clovis
at the same place founded the Frank kingdom. In aid

of Pope Stephen, Pippin marched into Italy in 754, de-
feated the Lombard King at Susa and Ravenna and
presented to the head of the Church the territory

which formed the nucleus of the Papal States. Pippin
died in 76S and was succeeded b}' his sons Charles and
Carloman. Carloman died in 777, and Charles, sub-
sequently named Charlemagne, the greatest monarch
yet produced by Germany, reigned alone.

By the death of his brother, Charles came into pos-
session of a kingdom more extensive than that of the
Merovingian Kings. Bavaria and Thuringia had been
annexed. Brittany, Aquitaine and Bavaria still re-

tained their native dukes, but all the other provinces
were governed by officers of the crown. In early life

Charles had married a princess of the Franks, but he
subsequently put her away and married a daughter of
Desidcrius, the Lombard King. This second wife he
afterward divorced on the protest of Pope Stephen III.

During his reign he espoused five wives, all of whom
he divorced, apparently viewing the marriage tie with
contempt. Nor does he seem to have been troubled
with scruples because of anything he did in his long
reign; but on the other hand, the ruthless genius which
enabled him to consolidate his imperial power was also
exerted for the civilization and enlightenment of his

subjects.

In 772 Charles made war on the Saxons, and at Eres-
burg he destroyed the celebrated Irmansul. This was
the figure of a warrior standing on a marble pillar,

bearing in one hand a rose and in the other a pair of
scales. The warrior's crest was a cock. There was a
figure of a bear on his breast and on his shield was a
lion in a field of ffowers. The Irmansul was an object
of worship among the Saxons, who propitiated the di-

vinity by human sacrifices. The Saxons submitted to

the Frank King and promised him their allegiance, but
without any intention of keeping their promise; in fact,

several campaigns were required to bring them under
his power. The divorce of the Lombard King's
daughter and the denial by Charles of the rights of his
own nephews—sons of Carloman—together with an
appeal by the Pope to the Frank King for aid against
Desiderius, involved him in war with the latter. As-
sembling a great army at Geneva, he invaded Lom-
bardy. captured Desiderius and the sons of Carloman
in Pavia aod compelled them to enter a convent. He

Charle-
magne.

/he Irman
sul.

then annexed the Lombard kingdom to his own, leav-

ing the people their own laws and their nati\e dukes,
but he himself assuming the iron crown and proclaim-
ing himself king of Italy. At a later date insurrec-
tions in Lombardy caused the deposition of the Lombard
dukes, and the people were afterward governed by
counts appointed by the king of the Franks. At tliis

time began his intimate relations with the papal power,
out of which grew the close connection that for many
centuries existed between the German Empire and the
affairs of Italy. In his reign Charlemagne's great genius
was directed to the building up together of the absolute
monarchy of the Franks and the spiritual power of the
Church. He was convinced that Christianitv was the
means by which his people were to be advanced in
civilization, and he proposed to use the strong religious
influence of Rome as a buttress for his own power.
Charlemagne was continually hampered in his plans

for universal dominion by the onslaughts of the heathen ^*°° wa.-»

Saxons, who, under their duke Witikind, resisted all

attempts to deprive them of their freedom and their re-

ligion. In retaliation for the destructioii of one of his
armies in Saxony, Charlemagne barbarously ordered
the decapitation of four thousand five hundred Saxon
prisoners, an act which fanned into fury the passions
of that people. After years of desperate struggle the
pagan Saxons were reduced, and in 797 their popular
assembly was dissolved, the arms-bearing population
was made liable to be drafted into the Frankish army
and the country was brought into complete subjection.
Finding his new subjects bitterly opposed to his rule,

Charles, partly as a political measure and following
the example of Boniface, established numerous bishop-
rics among them. Sees were founded by him and his

successor at Paderborn, Munster, Osnabriich, Bremen,
Minden, Verden, Halberstadt and Hildesheim.
Among other acts of his reign was an expedition into Roiaa^

Spain against the Saracen power there which had risen

on the ruins of the Visigothic kingdom. He captured
Pampeluna and Saragossa and formed the country be-
tween the Pyrenees and the Ebro into a vice rovaltv or
march. In the pass of Roncesvalles. on his return, the
Basque mountaineers fell upon his rear guard and slew
many of Charles' bravest noblemen, among them
Roland, Count of the March of Brittany. The death
of Roland has passed into legend and song, and the
glory of the great Paladin and the fabulous deeds
ascribed to him have been kept fresh to the present
day.

Thassilo, Duke of Bavaria, having incurred the dis- -j-^^ Empir;
pleasure of Charlemagne, was overthrown and driven enlarged,

into a convent and his countrv was incorporated into
the Frank kingdom. The annexation of Bavaria com-
pleted the reduction of Germany to the rule of Charle-
magne. It will be remembered that after the Hunnish
invasion the Slavs had moved into the vacated German
lands westward to the Elbe. Charlemagne addressed
himself to the task of subjugating these people, who
by the Germans were called Wends. In one campaign
he conquered the Avar! in the territory extending
from the Ems to the Raab and planted there a colony
of Bavarians. The country was attached to the ec-

clesiastical province of Salzburg and became the germ
of the Austrian Empire. In the Saxon march lay the

germ of Brandenburg, the modern Prussia. Other
parts of the Slav region were overrun by the armies
of Charlemagne, but it was many centuries before the

oldtime control of the country between the Oder and
the Vistula was established in German hands. For
protection against the Slavs he built the fortresses of

Halle on the Saale and Magdeburg and Buchen on the

Elbe.
The state built up by Charlemagne embraced within

-pijp Enipire
its boundaries all the people of German descent except and -lie

the Anglo-Saxons and the Northmen of Scandinavia. P°P'*-

His possessions in Italy reached to the Garigliano, and
in Spain to the Ebro. On Christmas day in the year
Soo, Charlemagne was crowned Emperor of Rome by
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Pope Leo III, who at the same time bestowed upon
him the title of Guardian of tlie Cliristian Cliurch and
of the True Faith. The relations between the Empire
and the Church were of a peculiar nature. The Pope
in a secular sense was a subject of the Empire, but he
was also the spiritual Father from whom all Christian
monarchs received their crowns with reverence. The
ecclesiastical power of Rome and the phvsical power
of the Empire were to support and serve each other,

and for a time this relation was sustained. The civil

constitution of the Empire was tiie result of a coni-
Organiza- plete change from the old order of things. The whole

country was divided into districts ruled by counts ap-
pointed by the king. A further division was made into

circuits resembling the ancient himdreds, governed bv
officers who were afterward called viscounts. High
courts of justice were held each month by the counts in

the king's name, and here the law was administered in

all cases involving life, liberty and estate. In time of
war the count commanded the military force of his dis-

trict. Upon the borders were erected "marches," or
marks, which were organized as military districts for

the protection of the Empire from external assault.

The counts of the marches necessarilv had a greater
latitude in the use of power than their peers in the in-

terior of the Empire, and in subsequent reigns several
of them strongly resisted the Imperial authority. In
the body of the Empire the executive power of the
emperor was represented by his sheriffs, and judicial
power by royal judges All the officers were paid in

land, which was held by feudal tenure. The officers

were visited four times a year by imperial deputies,
who communicated to them the emperor's will, and
also reported t>eir conduct to him. This inspec-
tion, however, was not sufficiently strict to prevent
abuses. In war the emperor first summoned his vas-
sals, who led to him their forces, composed of the sub-
ordinate vassals and the freemen of the Empire. The
general assembly of the freemen was still held, but the
rights of the individual had passed into the hands of
the great spiritual and secular vassals and it was an as-

sembly of freemen only in name. No regular taxes
were levied; the court was supported by the tributary
gifts of the subjects and the revenues derived from the
crown lands.

Charlemagne traveled through the whole Empire,
but he spent much time at Ingelheim, Mainz, Nimeguen
and Aix-la-Chapelle (Aachen). He had no fixed capi-
tal, but was specially attached to Aix, where he built a
splendid residence and a cathedral. In person, Charle-
magne was very tall and of generous proportions.
His eyes were large and bright, he had an abundance
of fair hair which was white in his old age, and a fine

forehead. He had a passion for labor, war and danger,
and this quality joined with a lofty intellect made him
one of the great princes not only of his own age but
of all time. His far-seeing mind had caught from
Rome the conception of a universal state, but his wis-
dom saved him from copying' Roman models except in

so far as they were adapted to the genius of his race.

He gathered about himself learned men from all coun-
tries, and established the School of the Palace, as it was
called, presided over by Alcuin,a learned Anglo-Saxon,
the emperor himself taking part in the discussions.
He founded schools in all the convents and introduced
Roman teachers of music, but he required that sermons
should be preached in the German language. Under
his direction a German grammar was compiled. In
every way possible he forwarded the cause of educa-
tion, which was not then a German accomplishment.
He caused to be preserved the ancient heroic songs of
the minstrels, but these were destroyed by the religious

Character fanaticism of his son Lewis the I'ious, who ascended
of Charle- the throne after him. 'i'he Church was cherished in
magne.

(jj^, reign of Charlemagne as it had never been before
He granted tithes to the ciergy and himself selected
many of the abbots and bishops. Simple in his own
attire, he had little patience with tlie luxurious habits

of his courtiers and scofTed at their gorgeous raiment.
All his public acts—even the slaughter of the Saxons
at Verden—were done in accordance with a policy
which looked to the establishment of a German Chris-
tian Empire. The great emperor was never cruel upon
impulse; on the contrary, in his private intercourse
with those about him he was mild, cheerful and be-
nevolent. His cruelties sprang from an unbounded
ambition, to which the Germans are indebted for the
partial unification of the race which is not yet com-
plete. The impulse he gave to the German power was
felt through the middle ages, and it may not be too
much to say that it is still a living force. The principal

weakness of the Empire was to be found, perhaps, in the
system of feudalism which in the reign of Charlemagne
was firmly established. This system raised the nobles
almost to the dignity of kings, and correspondingly de-
based the freemen. In his own strong hand its cutting
edge was turned away from the monarch, and by it he
was enabled to build around his throne the greatest
state of Europe, but the authority delegated to the
lords of the provinces permitted them to so strengthen
their power that soon after the sceptre passed out of

his dead hand, his weak successors were unable to main-
tain themselves and the great structure fell to pieces.

InSi3 Charlemagne caused his son Lewis (Ludwig)
to be crowned joint emperor, with the provision that
he should be sole emperor on his father's death. At
the same time the crown of Italy was decreed to

Bernard, the son of Charlemagne's second son Pippir
who died in Sii. Charlemagne died in S14, leaving hi

vast empire to Lewis, then aged 36. The new em-
peror had been educated by the church and was a
cowardly, weak ruler, whose sole desire seemed to be
to serve the papacy. In French history he is known
as " Louis le Debonnaire,'' and among the Germans he
is styled '• Ludwig the Pious." He relaxed the strict

regulations devised by his father for the levying of
troops, and in other ways neglected to exercise his

rights over his vassals; and this to the extent that with
them imperial authority began to sink into contempt.
In order to remedy this, on the counsel of his priestly

advisers he associated with himself in the government
his three sons and partitioned the realm among them.
Lothair, the eldest, was made joint emperor with his

father. Lewis took Bavaria and Bohemia, and Pippin
was intrusted with Aquitaine, Lewis and Pippin ruling

in their domains as subordinate kings to their elder

brother and their father. Bernard, to whom Charle-
magne had given Italy, was ignored, and threatened to

rebel. He soon submitted, but he and three of his

nearest friends were condemned to lose their eyes. He
died soon afterward. The emperor's wife dying, he
married Judith, daughter of the Bavarian Count Welf.
Of this union was born a son, who is known to history

as " Charles the Bald." The emperor proposed to The emper
make a new division for the benefit of the infant, or's strife

whereupon Lothair and Pippin rebelled. Lewis of ^^'^^^
*

Bavaria and Bohemia at first joined his brothers, but
sidisequentlv led his forces to the assistance of his

father and secured the victory for him. The emperor
divided the empire in S33, giving Aquitaine, which had
been taken from the rebellious Pippin, to Charles the

Bald; the Pope, in the interest of Lothair, induced the

military commanders to abandon the emperor, who
submitted and consented to read in church a " confes-

sion of his sins," which was, in effect, an abdication of

the throne. Indignant at the humiliating treatment of

their father, the younger sons restored him to his ini-

perial dignity. A -further efTort by the emperor tb ex-

tend the territory of Charles the Bald at the expense of

his son Le\\ is brought on another war, in the course of

which the old monarch died on an island in the Rhine,
A.I). S40. On his death-bed he was asked to forgive

his son Lewis, and replied: "I do forgive him, but let

him know that he has brought me to my death." His-

tory presents few spectacles so pitiable as the strife

between this father and these sons.
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Lothair Lothair succeeded to the title of emperor. In an

eftbrt to make himself sole master of the empire, in

which he was aided by the clergy, he was opposed by
Lewis the German and Charles the Bald, who de-

manded a partition. Lewis and Charles were supported

by the Bavarians, Saxons and Swabians, and also by
the northeastern Franks, who united to throw ofJ" the

;Ierical domination which had been established over

ihe empire. The struggle eventuated in a battle at

Fontenav in S41, in which Lothair was totally defeated.

He protracted the war for a time by stirring up the

Saxon subjects of Lewis against that prince, and he
ilso endeavored to enlist in his cause the piratical

Northmen, W'ho had already begun to scourge the

;oasts of the empire. Driven to extremities, he at last

gave up the contest, and in S43 signed the Treaty of

Verdun, by which he retained the title of emperor,
X\;*oii of with an empire composed of Italy, Friesland, and a
he empire, gt^jp gf land extending from the Mediterranean to the

North Sea, along the rivers Rhone, Saone, Rhine and
Maas. This peculiarly carved domain was called

Lotharingia (Lorraine), and was so formed to give him
the two capitals of Charlemagne. Aix and Rome. To
Charles the Bald fell the Western Kingdom, with

boundaries almost coincident with those of modern
France; and to Lewis was given Germany, with the

districts or the left bank of the Rhine, which had be-

longed to the Archbishopric of Mainz. The Treaty of
Verdun is generally assigned as the foundation of the

German and French kingdoms. The empire of Char-
Jew lemagne w'as in fragments. Nor was the political
anguages. division the only line drawn between the three king-

doms. Languages and customs alien to the purely
German were coming into life. In France, Latin con-
tinued to be the language of learning and the church,
but among the people was spoken a patois composed of
a mixture of Latin and German, which afterward be-

came French. In Italy a similar change was taking
place by a union of corrupted Latin with foreign ele-

ments. In Spain the Visigoths had long since aban-
doned the German language for a Neo- Latin tongue, a
branch of which became the language of Portugal. In
Germany there was a division into the High and the

Low German. The gulf between the languages of the

different parts of the empire was already so wide that,

when the brothers and their vassals met at Strasburg
in S46 to renew the oaths of friendship exchanged at

Verdun, the Knights of Austrasia and those of
Neustria could not understand one another. The oath
taken at that time by the Neustrians has been preserved,
and is the only existing record of the new-born French
language.

Lothair died in 855. He was succeeded by his

son . Lewis II, who, dying without heirs, was fol-

lowed on the throne by another son of Lothair, called
I.ewh [ e Lothair II. On his death in S69, his domain was
Gcnna' divided between Lewis the German and Charles the

Bald. In this division Lewis received the dioceses of
Utrecht, Strasburg and Basle, and the ecclesiastical

provinces of Treves and Cologne.
Lewis ruled in Germany until S76, his reign being

dis'.urbed by family dissensions similar to those which
had disrupted the empire of Charlemagne. The bold

I incursions of the Northmen and the increasing strength
and aggressiveness of the Slav kingdom, which had
been established in Moravia, caused the emperor much

CJy>I«;s anxiety. Charles the Bald, having obtained the title of
\Ji "'d. emperor, attempted to extend his authority over Ger-

many and Italy, but was defeated at the battle of An-
dernach by Lewis' second son, also named Lewis, and
.I'.s schemes were thwarted. Lewis the German died
In S76, and his two eldest sons dying—Carloman in

SSo and Lewis in SS2—the kingdom passed to his

youngest son Charles, known in history as Charles the
"Fat.

Charles the Bald died in S77, leaving a ruined king-
dom to his son Lewis the Stammerer, who. after a

troubled reis;n of two years, was succeeded by his sons

Louis II and Carloman. These princes lived but a
short time, and the West Frank kingdom fell into the
hands of Charles the Simple, then but five years of
age. Refusing to accept the child, the French nobles
elected as their king Charles the Fat, who made him- Charle?

self master of Italy also. He was crowned as Em-'-'-'^*-^
peror \>y the Pope, and for a short time the empire of
Charlemagne was renewed. In Italy the power of the
popes was increasing and they were claiming secular
as well as spiritual supremacy. Their pretension
were founded on what were called the " Decretals Oi

Isidore," which were clumsily forged documents pur-
porting to be decrees of ancient councils of the
Church declaring that the Bishop of Rome was supe-
rior to the other bishops and that the spiritual power
was entirely independent of temporal authority. In
879, Bozo of Vienne, a Frank noble, who had married
a grand-daughter of the Emperor Lothair, set up the
kingdom of Burgundy, and was supported by Pone
John VIII.

Charles the Fat was too weak in character to main~
tain himself against the evils which threatened his
empire. Swatopluk, king of a Slavonic kingdom in

Moravia, made inroads upon the eastern borders of
the empire. The Saracens, crossing the Mediterranean
from Africa, took possession of Southern Italy and
Sicily, and the Northmen of Scandinavia ravaged the
western shores of the empire, m.aking their way up the

rivers and phmdering cities which lay far inland. The Piracies by
invasions of the northern \'ikings were at first merely ^^^ North-

predatory incursions, but there was danger that the
comparative immunity with which they were made
would encourage the pirates to attempt permanent con-
quests of the lands which they harried ; and this, in-

deed, occurred. In the reign of Lewis the Pious they
had burned Hamburg and afterwards sacked Aix
(Aachen), stabling their horses in the cathedral erected •

by Charlemagne. Cologne. Nimeguen, Treves and
other cities were burned. They took Rouen aim ue-

sieged Paris, where they were bought off. From
Charles the Simple thej- received a cession of land
which afterward became the dukedom of Normandy.
In Sicily and Southern Italy, as early as 1016, they Xorman
founded a kingdom, and one branch of them under kingdoms.

Rurik, established in Russia the monarchy which was
the beginning of the present Russian Empire. Instead
of fighting for the honor and integrity- of his domain,
the distressed and vacillating emperor bought tempo-
rary peace from the pirates by the p.ayment of a heavy
tribute ; and when their demands increased he gave
them lands for permanent settlement. In the interior Anarchy,
of the empire law had fallen into contempt and th.ere

was scarcely any rule but that of might. The people,

oppressed by the nobles, either joined the forces of
their tyrants or formed themselves into bands of

robbers.

The German nobles, disgusted with the weakness of Arnult.

their emperor, deposed him in 8S7, and placed upon
the throne Arnulf of Carinthia, a natural son of Carlo-

man and grand-son of Lewis the German. At tht

same time the French nobles called to the throne 01

the Western kingdom Count Eudes (Odo) of Pari;

the son of a valorous German knight who had iiiairied

a daughter of Lewis the Pious. Charles the Fat sur-

vived the last indignity of dethronement but a few

months, dying January "12th, 8SS. His followers, manj
of whom existed in Southern Germany, invited Duke
Conrad, a nephew of Judith, the wife of Lewis the

Pious, to be their king. He accepted t'le invitation

and set up a new kingdom of Burgundy between the

Alps, the Jura and the Rhine. This kingdom, which
was afterwards called Upper Burgundy, became the

present Switzerland. Charles the Simple was crowned
at Rheims in 893 in opposition to Eudes. After a

short war between the rivals peace was made, Charles
receiving a part of Flanders with a pledge that the

whole kingdom should pass to him on the death of

Eudes. That event occurred in 898, and Charles be-
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came king of France in the same vear. Under him and
his weak successors the kingdom remained until 9S7,

when the death of the last Carlovingian ruler in

France. Louis the " Lazy," left the throne vacant, and
Hugh Capet, Count of Paris, was elected king.

Unlike the Carlovingian kings, Arnulf had no inten-

tion of submitting to the ravages of the Northmen, or

the aggressiveness of the Moravian state. On foot, at

the head of his ariny, he utterly defeated the pirates

at Lowen ; then, turning to tlie Moravians, with the

assistance of the Magyars he conquered a peace. On
the invitation of the Pope he went to Italy, and in S96
was crowned emperor, but family troubles atid sick-

ness—said by some to have been caused by poisoning
—brought him to his death in S99.

Arnuli'^s successor on the throne was " Lewis the

Child," then nine years of age. The governinent of
this prince was conducted by Hatto, Bishop of Mainz,
the unsavory hero of the rat story in legend and
poesy. In the reign of Lewis the Child, German civ-

ilization was threatened with extinction by an invasion

of the Magyars. These were Tartar nomads of the

saiTie race as the Huns, and like the terrible war-
riors of Attila, Ihev w'ere bent on the subjugation of
the continent. In the disorganized stateof the empire,
combined opposition to their assaults seemed to be im-

Mag^yar wars, possible. The dukes of Germany, each at the head of
his vassals, fought heroically with the invaders, but
only to sustain defeat. Surging continually to the
west, the barbarians reached Saxony and Lorraine,
appearing to have imiversal dominion ahuost within
their grasp. The king himself was forced to pay them

ibute. In 911, in the midst of this misery and disas-

ter, Lewis the Child, the last of the Carlovingian kings
in Germany, passed to the tomb.

Assailed from within and without, Geriuany was ap-
parently at the point of disruption, but the national
danger appealed to the fears and the patriotism of the
great noblemen and measures were at last taken to

avert the threatened calamity. Both Franks and Sax-
ons insisted on the election of a king, and in an assem-
bly held at Forq.hheirn, Conrad of Franconia, related

to the House of Charlemagne througii a female branch,
Conrad I. was elevated to the throne. . Taking advantage of the

confusion in Germany, Charles the Simple had an-
nexed Lorraine to France and held it through the
reign of Conrad I. The latter, ho\vever, secured Al-
sace. The new inonarch of Germany had only a lim-
ited authority, for the powe"- of the dukes was nearlv
as potent as his own. Personally Conrad was mild
and gentle, but in the beginning of his reign he ruled
with vigor and harshness, having before his eyes the
restoration of the power of the kingdom. He became
involved in a ciuarrel with the Dukes of Bavaria and
Swabia and overcame them. The Duke of Bavaria
fled to the Magyars, who had penetrated as far to the'

norihwest as IJremcn and were overrunning large dis-

tricts of the country in the south. Conrad marched
against tliem, but was wounded and defeated. He also

quarreled with the Saxon Henry, to whose father he
was indebted for his election as king. Henry, who
subsequently received the title of "The Fowler," had
succeeded his father in the dukedom of Saxony, but
Conrad refused to confirm to him his feudal posses-
sions. The youiig Duke of Saxony made war on Con-
rad and fouglit him down to a disastrous defeat at

Merseburg. Notwithstanding his errors and failures

Coiu'ad was true to his country. With all his plans
dissolving, conscious that he had miserably failed in

nearly all his undertakings, yet, with a patriotism sel-

dom seen in like circumstances, on his deathbed he di-

rected that his crown be delivered to his enemy, Henry
of Saxony, as the only Gernian prince who could save
the state from its peril. Conrad's principal fault

seems to have been a surrender to the coimsels of his

priestly advisers, who, being extremeh' jealous of the
secular power of the dukes, persuaded him to employ
his authority for their humiliation. Conrad died in

91S, and in accordance with his wish Henry of Saxony Saxon
was elected his successor. " emperors

Henry's accession to the throne was a fortunate event
for the autonomy of the Gernian kingdom. He was an Henry the

able sovereign. At his coronation he declined anoint- "Fowler.'

ment by the papal representative, the Archbishop of
Mainz, basing his declination on the ground of his own
unworthincss, but the truth probably was that he was
determined to divorce the physical power of the empire
from the dominion of Rome, which, in Germanv, had
become both spiritual and secular. This purpose seenis
clearer in the light of his reservation to himself of the
right to designate the German bishops. In order to

secure harmony in the kingdom, he conciliated the
dukes of Bavaria and Swabia. He had a personal con- Consolida-
ference at Ratisbon with the Bavarian duke, and re- ''.°" °f "*
stored to him the possessions vvhich had been forfeited ^'"S"'""-

by Conrad. In the seventh year of Henry's reign, Lor-
raine was incorporated into the German Kingdom. /

Fortunately for the country, in the first years of the
work of consolidation the Hungarians (Magyars) had
suspended their attacks, but after a short respite they
came against it with renewed fury. In 92.^ they drove
Henry to take refuge behind the Ocker morasses, but
one of their princes was left a captive in German hands.
In exchange for the freedom of this prisoner the Hun-
garians .agreed to an armistice of nine years, during
which period Henry continued to pay them tribute.

While the armistice lasted, although the barbarians re- Armistice

newed their incursions into Swabia, Bavaria and Fran- "J'th the
1

conia, they kept the terms of their agreement as to ""g*""!

Saxony and Thuringia. These nine years of compara-
tive peace were improved by Henry in strengthening
his army and building up the defenses of the kingdom.
On the eastern borders of Saxony and Thuringia he es-

tablished fortresses and garrisoned them b^' drafting

every ninth man of the population for that purpose.
The other eight ofeach group of nine cultivated the fields

and deposited one-third of the crops in the fortresses. He
also required all the markets and public festivals to be
held in the cities, in order to accustom the people to a
social life, which was impossible among their scattered

hamlets. To meet the horsemen, of whom the Hun- War
garian armies were composed, he formed a large body mcasure^l

of cavalry, and is said to have instituted tournaments
for the purpose of perfecting them in cavalry exercises.

Having raised his army to a high state of efficiency, he
led them to actual service in expeditions against the

Wends, east of the Saale and the Elbe, and other Sla-

vonic tribes. In 928 he conquered the Havelli. and.

moving over the frozen lakes by which their city of
Brennabor (Brandenburg) \vas surrounded, captured it,

and reduced them to subjection. In Bohemia he over- Conquest 1

threw Wratislaw,—who liad apostatized from Christi- Bohemi».r

anity and formed an alliance with the Hungarians.-—and
installed W'enceslaus as Duke of that province. At
Lenzen, in 929, his generals defeated several revolting

Slavic tribes, thereb\' securing the northeastern fron-

tiers of Germanw In a council which he held with his

Saxon nobles, it was determined that the time had come
to throw off the Hungarian yoke, and when, in 932, the

agents of that power appeared at Henr3-'s court to re-

ceive the annual tribute, they were given only a mangy
dog and a message of defiance. The Hungarians in llungarii

|

great force at once invaded the kingdom, sweeping with invasion.

flame and carn.ige over Thuringia. and .advancing info

Saxony. Henry, who was receiving large reinforce-

ments, avoided battle with the enemy until a lack of

provisions compelled them to divide into two armies,

one of which remained in Thuringia. and the other

moved to the. north. The Germans immediately fell

upon the Hungarian force in Thuringia and destroyed

it. The other division, marching to avenge tlie defeat

of their fellows, was overthrown and dispersed. In the

following vear, 9^3. the Hungarians returned in im-

mense force, but in n desperate battle fought near

Merseburg they were almost anniliilated. From this £|,j ^f |,

time on for a number of years the Hungarian invasions garian \>''
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were mere raids for the purpose of plunder and destruc-

tion. Henry restored the ancient frontiers on the

north, which had been violated by the Danes, and
.ihleswig. added Schleswig to his kingdom. This province, which,

with Holstein, afterward furnished one of the com-
plicated questions in German affairs, remained a

part o Germany until the year 1032. when it was
ceded bv Conrad "II to the Anglo-Danish king, Canute.
Christianity was preached to the Danes under Henry's
protection, and many converts were made. In addi-

tion to his skill in war, Henry the Fowler possessed

qualities which stamp him as a great ruler. In the

midst of the strife which marked his reign he was en-

gaged with plans for the welfare of his people, encour-

aging husbandry and the arts, and also the commerce
of the nation. A stroke of apoplexy warning him that

his death was near, he summoned his nobles and exacted

from them a pledge that his son Otto should be his suc-

cessor. Dying in 936, he was deeply lamented by all

Germany.
Otto I, the new king, called " Otto the Great," was

crowned in the cathedral at Aachen by the Archbishop
of Mainz, and the dukes of Germany did him homage.
Taking Charlemagne for his model, he attempted to

depose the dukes from the position accorued them by
his tather—that of almost independent princes—and to

make them his dependent vassals, as in the early days
of feudalism. To this curtailment of their power they
were decidedly averse. Another cause of trouble was
his interference in Italian aiiairs and a re-assumption of

German influence in the peninsula. Expeditions into

Italy were disliked by both nobles and people, for with
rare exceptions attempted control of the Italian king-

dom by German rulers was ever a source of kingly

misery and national misfortune.

Otto's first duty led him to the frontiers, which were
being overrun on one side by the Wends, and on s .-

other bv the Bohemians. Against the former he was
successful, but the latter secured their liberty and
maintained it for twelve years. During this time Otto

disorder, was occupied in the reduction of his refractory noble-

men to a condition of dependence on the throne and
submission to the will of the king. A rebellion in Ba-
varia led to the deposition of the Duke Eberhard. A
conspiracy organized in North Germany was headed
by Thankmar of Saxony, Otto's half-brother, who, in

conjunction with the Duke of Franconia, devastated

Westphalia and captured Otto's brother Henry. The
rebellion was overthrown by the capture of Eresburg
Thankmar being killed beside the alt.Tr in the church.
The Duke of Franconia was forgiven on the interces-

,
sion of his prisoner, the king's brother, Henry. This
same Henry thought he should be the sovereign instead

of Otto, because he had been born after their fa'.her

became king, while Otto was born when Henry the

Fowler was only a duke. In an insurrection fo-

mented on this claim Henry was aided by the Duke of
Lorraine. Otto defeated their forces at Birthen, west
of the Rhine. Henry organized a second conspiracy,
in which he was joined by the Archbishop of Mainz,
but their designs came to naught. The list of Henry's
conspiracies ended with a third, in which he was
worsted by the king, whose pardon the permanently
penitent prince sought and obtained. The power of the
great secular vassals now lay at the feet of the king.

Otto married his son Ludolf to a daughter of the

Duke of Swabia, a union by which the government of
that province soon passed into Ludolfs hands. Lor-
raine was made over to Conrad, a Frank noble who
had assisted the king, and Bavaria was given to Henry
of the three conspiracies. Each of these rulers held as

vassals of the king in the old sense. Otto governed the
Franks. Saxons and Thuringians in person. Christi-

anity and German manners were imposed on the
Wends, and among them bishoprics were established

at Oldenburg, Havelberg, Brandenburg, Merseburg,
Meissen and Zietz. The See of Posen was also set up
among the Poles. Harold Bluetooth, the Dine, was

Internal

conspiracies.

driven to the northern extremity of Jutland ; Henrj- of

Bavaria pushed his conquests to the eastward as far as

the Theiss, and to the southwest into Istria and Friaul.

Lewis IV, of France, Otto's brother-in-law, becoming
involved in difficulties with his nobles, sought the aid of
the Gennan king, who marched with an army to Paris,

where he helped the French sovereign temporarily out
of his troubles. Otto also interfered in the affairs of
Italy, and was the means of re-introducing the Italian

element into the German polity—a course which was
productive of great evils. The Lombard king, Beren-
garius of Ivrea, wished to marry his son to Adelheid, a

daughter of Lothair. the last Carlovingian king of Italy,

When she refused he imprisoned her in a castle, from
which she was rescued by a monk named Martin. She
appealed to Otto, who, in 951, marched an army to

Canossa, where Berengarius was besieging her, and
overthrew the Lombard potentate. The German king
married Adelheid, and obtained with her the old Car-
lovingian claim to the crown of Italy . which he assumed.
I-udolf became apprehensive that the birth of a son to

Otto by this marriage would interfere with his own ac-

cession to the German throne, and conspired against his

father with the Archbishop of Mainz and Conrad ofLor-
raine. In the war which resulted from the conspiracy,

the king outlawed and deposed the two dukes. The re-

bellion was crushed at length, and Lorraine was divided

into two provinces called Upper and Lower Lorraine,
which were governed by the king's brother. Bishop
Brun, of Cologne. While these dissensions were in

progress the Magyars invaded Germany with a large

army, bent on the permanent conquest of the country.

In a fiercely fought battle on the Lech, near Augsburg,
in 9^5, Otto so completely defeated the enemy that the

river, it is said, ran red with the blood of sixty thousand
men, and the half-dozen Magyars who escaped re-

turned to their country with slit noses and ears.

Among the dead on the German side were Conrad,
formerly of Lorraine, and many of the noblest knights

of the kingdom. This was the end of the Hungarian
invasions. The king's brother, Henry of Bavaria, died

soon afterward, and his death was followed by that of

Ludolf, the king's son.

After the close of tlie Hungarian war. Otto was in-

vited by Pope John XII to Italy, where he went and
rescued the Head of the Church from the assaults of

the Lombard king Berengarius. In return for this ser-

vice the Pope conferred upon Otto the imperial crow n
of the Caesars and the German king was hailed as the

Emperor of the Holy Roman Empire. From this time

the German emperors claimed the imperial crown and
with it supreme secular authority in the Christian

Catholic world. It is true this dignity brought with

it innumerable miseries and in the end caused the dis-

memberment of the empire, but it was not without at-

tendant benefits. The intimate and long-continued .in-

tercourse which then began between the rude Germans
and their polished southern neighbors led to the intro-

duction among the former people of all that Italy pos-

sessed in the fine arts, in science, in trade and in gov-

ernment. One of the principal evils was the calling

away of the emperors from the affairs of their own
land' to attend those of Italy; but while the autonomy
of the empire was f'rom this cause destroyed, the con-

nection with Italy was not an unmixed curse, for the

German people were not exterminated, their intellect-

ual horizon was enlarged, and they exist today a

potent factor in the affairs of Europe.
In consequence of troubles in the Roman kingdom.

Otto went there several times to direct matters with

the hand of the master. He called a council which
tried and deposed Pope John XII, in whose chair

Otto seated Leo VIII, and compelled the Romans to

take an oath that no pope should be ordained without

the emperor's ratification. On the last of his visits to

Rome in 966 his son Otto, then six years of age, w.as

crowned as emperor by the Pope. In 972 Otto estab-

lished a sort of alliance" with the Greek empire by the
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marriage of his son to Tlieophano, daughter of the
Bvzantine emperor. This union seems to liave been
productive of but little more than the importation of
the corruption of the Greek court into the German em-
pire.

Otto II, eighteen years of age when he ascended the
throne in 973, on the death of his father, was much
under the influence of his empress and that of his
mother, Adelheid. He had an ambition which over-
vaulted that of his fiitlier and grandfather, but he lacked
their genius and lietermination. The first thorn in his
crown was the rebellion of his cousin Henry of Bava-
ria, called the "Contentious." Henrymade an alliance
with the eastern Slavs, the Bohemians and the Poles,
but was defeated by the Emperor, who gave Bavaria
to Otto of Swabia, son of the dead Ludolf, and granted
to Luitpold of the family of Babenbergs the East Mark,
which afterward became the foundation of Austria.
Continuing his career of rebellion. Henry was captured
and placed in confinement at Utrecht. The Emperor
in 974 made a campaign against the Danes. At Aachen
in 976 he and his empress narrowly escaped capture by
Lothair II. of France, who was making a stealthy at-

tempt to possess himself of Lorraine. After his escape
Otto sent word to Lothair that he would reply to his
secret attack by open war, and invaded France in 97S.
His army was unable to take Paris, but he gave, the
treacherous French monarch a lesson which was not
soon forgotten. Two years later the German einperor
and the French king entered into a treaty of peace by
which Lothair in behalf of France renounced all claims
to Lorraine. In the meantime Italy was a horrible
nightmare of family feuds and assassinations. Otto
turned to this land of horrors with the hope of subject-
ing the whole peninsula to his rule. After a short stay
in Rome he passed into southern Italy, where, in 9S1,
he met and easily defeated the forces of the Greek em-
peror who occupied the country. In the following ^-ear
he fought a battle at Cotrone in Calabria with the
Saracen allies of the Greek empire and was disastrous-
ly defeated. Iinproving their opportunity, the Slavs
of eastern Germany, in league with the Danes, rose in
revolt, having for their object not only the destruction
of the empire but the abolition of the Christian religion.
The Danes were reduced, but the Slavs maintained
themselves against the German power. An army was
collected in Germany and sent to Italy to aid the emper-
or. Stricken with the sickness which caused his death.
Otto summoned his nobles to him at Verona, where
they chose as emperor his son, who is known as Otto
III. He then attempted to lead his army into southern
Italy, but died at Rome and was buried there in 9S3

—

the only emperor of the Holy Roman Empire who re-
ceived sepulture in the Iinperial Cit^'.

When the news of the sovereign's death reached
Germany, the princes of the empire had just crowned

'

the infant Otto III at Aachen. As the result of a dis-
pute among the relatives of the emperor in regard to
the possession and control of the royal child, he was at
first placed in the hands tif Henry tlie Contentious, who
h^d previously been released from his confinement at
Utrecht. Afterward, on the suspicion that Henry was
aiming at the Imperial dignity, the child was surren-
dered to his own mother, Theophano, Henrv receiv-
ing his old dukedom of Bavaria. As regent Theophano
showed considerable ability in the art of government,
but the great nobles were asserting their independence
of the crown, and many of the provinces returned to
the ancient custom of electing their own dukes. Theo-
phano died in 991, whereupon the dukes of Bavaria,
Saxony, Swabia, Tuscany, and Meissen, constituting
the body of the great princes of the empire, took upon
theinselves the conduct of the government, with the
yotmg emperor's grandmother, Adelheid, as regent.
Otto III was carefully educated by his mother and
gr.indmother and the learned Gerbert of Rlieims

—

whom Otto afterward made Pope with the title of

4y've6ter III—but the education of the yoi'th was

mainly in the foreign culture 01 Constantinople and
Rome. He was a dreamer who constructed in his Dreams o(

imagination a imiversal empire with his capital at universal

Rome and himself ruler of the world. He did but ^""P'^*'

little more than dream, and while indulging in these
phantasms of universal rule he lost a great part of his
actual domain. In 995, when fifteen years of age, he
was declared to have attained his majority and the
control of the empire was placed in his hands. After
going to Rome, where he seated his cousin Bruno on
the papal throne as Gregory V and receiving from
that pontift' the crown of the Caesars, he returned to
Gerinany. His first act in the field was a movement Bolesilani.

against the revolted Wends, but he accomplished noth-
ing save the establishment of the Polish kingdom
under Bolesilaus. Other nations which had acknowl-
edged allegiance to his immediate predecessors on the
throne were also acquiring their independence. Hun- Poland anol

gary embraced Christianity, and under St. Stephen be- Hungary,

gan the formation of an independent kingdom. Den-
mark, which had also adopted the Christian faith, was
moving in the same direction.

Otto III died in 1002 without issue, nor was there
left any direct descendant of Henry the Fowler, and
the crown was claimed by three dukes—Henry of Ba-
varia, son of Henry the Contentious; Hermann of
Swabia, and Eckart of Meissen. Eckart was assassi-

nated, Hermann was already an old man, and the
crown was decreed by the nobles to Henry of Bavaria,
who reigned with the title of Henry II. The new Henry n,

monarch set about the task of consolidating the em-
pire. He made war on Bolesilaus. the chief of the
Polish kingdom, and after tliree cainpaigns was sue
cessful in reaching a peace by W'hich Bohemia remained
a province of the empire, and Bolesilaus received Meis
sen and becaine a vassal of the emperor. In Meck-
lenburg and Holstein he was not so fortunate, for these

provinces were lost to the crown, and the inhabitants
returned to heathenism. Henry made three campaigns
in Italy against Arduin of Ivrea, who wished to inake Arduin,

the whole peninsula independent of German authority.

In Italy Henry was crowned king of the Romans and
also king of the Lombards, having overcome Arduin,
who died in a convent. At this time and afterward
the German rulers were crowned four times: First, at

Aachen (Aix-la-Chapelle), where they became kings
of the Germans; second, at Pavia, where they took the

title of kings of Italy; next at Monza, as kings of the

Lombards, and finally at Rome, as emperors of the
Holy Roman Empire. Henry w.aged wars in Flanders,

Luxemburg and Burgund^'. He had been named as

the heir of Rudolpli III of Burgundy, who was yet
living, but old and cliildless. The heirship of the Ger -

man etnperor was opposed by the Burgundian nobles,

and Henry went against them with his army. In two Conquest
campaigns he conquered Burgundy, which included the Burgundy

greater part of what is now Switzerland and a portion

of the valley of the Rhone. The country, however,
was not then annexed to Germany, that event not oc-

curring until the death of Rudolph. In the meantime
tlie vassals of the empire in the heart of Germany
were returning to their ancient independence. They
declared their dignities hereditary, and the emperor
was compelled to make thein large concessions. In op-

position to the growing power of the secular princes

he fostered the spiritual authorities in the empire, and
for a time the ecclesiastic strength was a counterpoise

to that of the-great secular feudatories. The wisdom
of this course, however, wr.s challenged by subsequent
events.

When Henry II died, in 1024, the line of the Saxon End of tl.i

emperors was extinct. In the same year the clerical ?"°"
and nol^le orders met at Oppenheim for the purpose of ^" '

electing a successor to the dead emperor. .Xfter a long
struggle, in which the choice lav between two Conrads The Fran

of I'ranconia—descended from a daughter Ci( Otto the '

Great—each of whom agreed that he would submit to

the result of the election, the elder of the two, known

I hii
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as Conrad the Salic, was declared king with the title of
/ oiirad II. Conrad II. This sovereign began the Franconian

line, as it is termed in history. In the first year of
Conrad's reign the Polish kingdom, which had been
extended far to the east by Bolesilaus, began to fall to

pieces. The Poles were driven out of Lusatia and
Bohemia. Canute, the Danish king who ruled Nor-
way, England and Denmark, was conciliated by a mar-
riage between his daughter and Henry, the son of the

Cession of German monarch. Schleswig, which Henry I had
Schleswig conquered, was ceded to Canute, and the northern

boundary of the empire was fixed at the Eider, as in

the time of Charlemagne. A threatened war in Bur-
gundy, growing out of the refusal of Rudolph III to

make good his promise to Henry II, was averted by the

submission to Conrad ot Rudolph's stepson. Ernest of
Swabia, who, as the nearest relative of the Burgundian
ruler, claimed the kingdom for himself In 1027 Con-
rad was crowned at Rome by the Pope. Passing into

southern Italy the emperor confirmed the Normans in

the possessions which they had seized there and re-

turned to Germany. Ernest of Swabia made a second
effort for the possession of Burgundy, but he was over-

ourgunay come and slain. When Rudolph died, in 1032, Conrad
annexed, formally annexed the kingdom of Burgundy to his

dominion, but his sovereignty in the new territory was
more nominal than real, because of the almost kingly
power of the great Burgundian nobles. Conrad had a

keen appreciation of the danger to his crown growing
out of the strength of his principal vassals in Germany
proper, and endeavored to neutralize it by cultivating

the friendship of the minor nobility. One of his

measures to this end was a decree making the fiefs of
the tenants of the feudal lords hereditary and perpetual.
By thus fostering the partial independence of the
smaller feudatories he was enabled to hold somewhat in

check the assumptions of the princes. Another step

in this direction was the appointment of his son Henry
to the dukedoms of Swabia and Bavaria, which con-
firmed, to that extent at least, the direct control of the
sovereign. He also built up his power on the spiritual

side of the realm by selecting his own relatives for

high church offices. During his reign he had his son
Henry crowned as his heir. After an expedition into
Italy to put down a rising in Milan, in which attempt
he failed, he came back to Germany and died in 1039.

Character of Conrad was a powerful sovereign, who governed with
Conrad II. a strong hand; often harsh and cruel, and open to the

charge of selling church offices for political service;

ambitious and avaricious, but. on the whole, a ruler who
conserved the national unity, and gave his people what
may be termed a good government for the time in which
he lived.

Henry III. Henry III, when he succeeded his father, was
t'venty-three years of age. One of his first enter-
prises in Vr'ar was undertaken .against Bretislaus, Duke
-f Bohemia. This prince had received his title from
Conrad II, as a reward for services rendered in driving
the Poles out of Bohemia and Lusatia. He now de-
sired to erect an independent kingdom, but Henry re-
duced him to submission. In Hungary the successor
of Stephen had been driven from the throne by a
rebellion, and asked the German monarch for assistance
in regaining his kingdom. Henry restored him, but
required of him a cession of land. The emperor also
erected the Margraviate of Austria, which was given
to Leopold of Babenburg. Subsequently Henry com-
pelled Peter, the Hungarian monarch, to hold his

domain as a fief of Germany. One of the acts of
Henry III, which had for a time the effect of reducing
the volume of lawlessness that prevailed in Germany,
was his procurement in the Diet of Constance of a
decree that the right of private vengeance, which had
come down from the days of barbarism, should give
way to the forms of law-. He enforced this decree so
vigorously that comparative internal peace was estab-

Agiies of lishcd. He strengthened himself in France by a mar-
foitiers.

rfajjp ^-jj}, Agnes, diiughter of the Duke of Poitiers,

and was not without hope of re-uniting the French
kingdom with the empire.

In Henry's reign the sanguinary genius of the age
seemed to have a momentary surfeit of human
slaughter. Violence ruled everywhere, and the pa-
pacy, which should have been the saving leaven of
society, was itself wallowing in a mire of vice. In the
Burgundian convent of Cluny, pious men, for an
amelioration of the evils of the times, originated a

movement which gave rise to the partial peace known
as the "Truce of God." The church at last recognized
the eflfort by an injunction, on penalty of excommuni-
cation, that from Wednesday' evening of each week
until the following Monday morning all fighting, both
public and private, should cease. Henry was an ar-

dent friend of this measure, which was to some extent
concurred in by the people, thus mitigating the horrors
of war and individual violence. Regarding himself as

an instrument commissioned for the reformation of the
church, Henry took an army into Italy, caused the
passage at the Council of Sutri of a decree giving the
emperor the right to nominate a successor to St. Peter
and deposed the three rivals who claimed the papal
chair. By virtue of the Sutri decree he placed four

popes in succession at the head of the church, and
was assisted by them in the work of reform. Revolts
in Hungary, wars in Italy and Lorraine, and discon-
tent and conspiracy in Germany clouded the last years
of his reign. Close upon the news of a defeat sus-

tained by his army in a battle with the Wends, came
his death in 1056.

Henry IV, son of the dead emperor, was a child,

and the empire was ruled in his name by his mother,
the Empress Agnes. A conspiracy to deprive her of
the conduct of affairs and to place it in the hands of the

great nobles was successful in so far that the young
prince was abducted by Hanno, Archbishop of Co-
logne. The empress retired and Hanno as regent suc-

ceeded her in the government. Suspicious of Hanno,
Henry sought the friendship of Adelbert, Archbishop
of Bremen, by whom he was crowned when sixteen

years of age. By indiscreet measures the young ruler

alienated the loyalty of the princes of the empire. Ex-
travagant in his habits, he fell into want. He scandal-
ized the Christian world and corrupted the morals of
the people by confiscating church estates and openly
selling ecclesiastical offices. He built fortresses in

Saxony, which led the people to think he intended
them for prisons. A general conspiracy, which ripened

into open rebellion in Saxony, compelled him to fly

from the palace in Goslar, which had been the resi-

dence of himself and his immediate predecessors.

Taking refuge in Worms, which remained faithful to

him, he was there prostrated by a sickness which
threatened his life. On his recovery, finding the cities

loyal, he cultivated their friendship and was soon in a

position to restore his impaired authority. As his

power increased he was joined by the Archbishop of

Mainz and the dukes of Lorraine, Bohemia, Bavaria

and Swabia. By a victory over the revolted Saxons
and Thuringians at Langensalz he made himself

master of all Germany. His sovereignty, however,
was imperiled, and indeed for a time overthrown, by a

conflict which sprang up between him and the stern,

incorruptible Hildebrand, who had been elevated to

the papal throne in 1073 as Gregory VII. This Pope
determined to assert the supremacy of the Church over

the Empire and to reform the flagrant abuses which
existed among the clergy. From the nature of their

office, the influence of the priests was very strong in

the family. Organized, they would become a power
the authority of whose head would be superior to that

of the Emperor. In order to organize them, it was
necessary that natural human feelings and passions

should be suppressed and the whole priestly life and
ambition devoted to the glory of the church. The first

act of the pontiff to this end was a decree enforcing

the rule of celibacy- amongst the priests, which had
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fallen into desuetude. This was followed by a decree,

issued iji 1075. declaring that the investiture of bish-

ops—the conferring on them of the ring and staff

which symbolized their office— should be no longer the

prerogative of anv layman.. The bishops were to be
elected by the cathedral chapters, subject to the con-
firmation of the Pope alone. This was a direct chal-

lenge to the Emperor, who, in accordance with the

custotn established several reigns before, had made all

appointments of bishops without previous conference

Papal in- with the Pope. The enforcement of the decree would
tnngements. not only transfer to the Pope an authority claimed

and exercised bv the Emperor, but would cut off the

revenues which he received from his merchandizing in

the church offices and estates. Rendered confident

bv the issue of the struggle with his revolted subjects,

Henrv was not averse to the conflict. Lances and
swords, however, were but feeble weapons against the

terrific power which', in the eyes of the people, held the

keys of heaven and hell. In the year following the

issuance of the decree of investiture by Gregory, Henry
convened at Worms a council of German bishops who

Conflict with deposed the Pope. Gregory replied with the ban of
ihe Pope. excommunication, releasing the Emperor's subjects

from their allegiance to their secular ruler. The
princes of the empire, who were fretting under their

submission to the sovereign, saw their opportunity
and gave him notice that they would consider him
deposed unless the ban were removed within a year
and a day. Henry's friends fell oiT from him like dry
husks and he found himself alone, confronting the

awful authority of spiritual Rome wielded by her un-
compromising champion. B\' an act of humiliation
unheard of until then, the emperor made his peace

Car.oEsa. with the Pope. Gregory was at Canossa. Hither
came the monarch of Germany, who, bare- footed, clad

in a coarse hair shirt, stood three days in the snow
before the gate of the castle begging an audience with
the Head of the Church. On the morning of the

fourth day he was admitted. The haughty pontiff re-

linquished none of his assumed rights, but finally

forgave his suppliant and removed the ban on condi-

tions which made the empire a dependency of the

papacy. Soon after this the German princes deposed
Henrv and declared the crown not hereditary but
elective. In pursuance of this policy they elected as

their king Rudolph of Swabia. The people refused to

ratify the election, and the Pope demanded that the

dispute should be referred to him for arbitration. Had
Henry been destitute of kingly qualities, as was sup-
posed, he would have been crushed, but all the man
and all the king in him was roused, and with a spirit

as unyielding as that of the arrogant Hildebrand he
set his face against his evil fortune. The struggle was
long and bloody and w'hcn finished the Pope was dead
in exile. Henry, indeed, retained his throne, but his

power w'as materially weakened by the distrust which
existed between him and his nobles. He was also

under a second ban of excommunication which had
been hurled at him by the pontiff during the conflict.

- Nor was the principle enunciated by Gregory perma-
nently set aside. His successors re-affirmed it, and for

centuries it was a source of desperate contention be-

tween the emperors and the popes.

In Henry's reign occurred the first of the crusades.

Many of his subjects followed the preaching of Peter
the Hermit, but he himself held aloof from the move-
ment. The latter years of the emperor's life were
embittered bv his strife with his sons Henry and Con-
rad and the refractory nobles. The rival emperor,
Rudolph, was killed in" battle and two other claimants

of the crown were overthrown. The emperor's sons

Family were discomfited, but, by cunning, that one of them
.strifi.-. who became Henry \' made his father prisoner and

compelled him to abdicate the crown. Henry IV' died

in 1076, and as he was yet under the ban of excommu-
nication, several years elapsed before his body was
permitted to lie in consecrated ground.

The first

crusade.

Henry V, son of the late emperor, owed his crown
to the papal party and the nobles, but manifested no
disposition to give up the right of investiture. He
went to Ital^' and overawed Pope Paschal II, who
yielded to him in the investiture controversy and
crowned Henry emperor in 1 1 13. This led to war,
the emperor being excommunicated by the French
clergy and the cardinals. Returning to Germany, he
confronted a rising of the Saxon and Thuringian
nobles, and reduced them to submission. He then
gave his father a magnificent funeral at Spires and in

II 14 married Matilda of England. Insurrections
among the Saxons and Thuringians led to a war in

which the emperor was defeated. All of north Ger-
many fell away from him and he was deserted by
nearly the whole German church. In south Germany
he had two staunch friends in the Hohenstaufen
princes, Frederick, Duke of Swabia, and Conrad,
Duke of Franconia. The breach between the sover-
eign and the rebellious princes was bridged by a treatj'

which provided that the emperor should maintain
peace in the empire and uphold the civil power inde-
pendent of the clergy. After the death of Paschal H
in iiiS, Henry set up an anti-pope against Gelasius,
the successor of Paschal II, and maintained his ap-
pointee in Rome. In Germany the emperor \yas

threatened with deposition and returned to that coun-
try. After four years of struggle, the question of inves-
titure was settled by the Concordat of Worms, by
which the Pope was given the right of investiture with
the ring and crosier, the bishops to be elected in the

presence of the emperor or his representative, and to

receive their estates as fiefs of the crown by the touch
of the emperor's sceptre before ordination. This solu-

tion of the question left the emperor in control of the

estates of the church in Germany, while the allegiance

of the clergy was recognized as being due to the Pope.
Henry V died at Utrecht in 1 125, without issue, and
the Franconian dynasty came to an end.

Putting aside the claims of Conrad and Frederick,

who were the next of kin to Henry V,the electors met at

Kamba in August, ii25,and chose as emperor Lothair
of Saxony, who had long been the champion of the

church and the nobles against Henry V. Lothair at

once renounced his right to have the bishops elected in

his presence, and otherwise indicated his zeal for the in-

terests of the church. He then demanded from the

Hohenstaufens certain estates of Henry V, which had
been siezed by them as heirs of the dead emperor.
They resisted and for a time maintained a successful

defense against the sovereign. Lothair finally secured

an alliance with Henry the Proud of Bavaria by giving

him his daughter Gertrude in inarriage. Henry the

Proud, a grandson of Welf (Guelph) to whom Henry
IV had given the fief of Bavaria, afterward received

Saxony' from Lothair and administered the government
of Germany during the absence of the einperor in

Italy. In 1134 Lothair captured and destroyed Ulm,
the ducal capital of the Hohenstaufens, who submitted

to the rule ol the emperor. Lothair made several ex-

peditions into Italy and died while returning from that

country December 3, 1137.

The succession was to have been decided by an elec-

tion in May, 113S, Henry the Proud conducting the

afl^airs of the empire during the interregnum. Three
months before the time set for the election the Arch-
bishop of Treves proclaimed Conrad of Hohenstaufen
with the title of Conrad III, and a papal legate

crowned him at Aachen. Henry the Proud, whose
claims were ignored because it was feared he would be-

come too powerful to please the nobles, was compelled
at the time to submit to the election of his rival. Con-
rad deprived him of Saxony and gave it to Albert the

Bear. In the war which followed Henry was aban-

doned bv his Bavarian nobles and died in 1139, leaving

a son ten years of age, who \\"as at'terward k'lown as

Henry the Lion. The war was continued, by Welf,

brother of Henry the Proud. During his advance to
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the relief of Weinsburg were first heard the war cries

of "Weif " and "Waibling," or "Guelph" and '"Ghilj-

beline," as thej were transformed in Italy. IVe// was
the name of the family to which Henry the Proud be-

longed, and Waiblingen was the birth-place of the
Hohenstaufen Frederick. Subsequently in the politi-

cal and religious arena the Welfs were adherents of

the papal party and tlie Waiblings upheld the German
nationals. In this campaign the women of Weinsburg
were the heroines of the touching story which has
given them fame. The city surrendered to the em-
peror, who pledged his word that before it was sacked
the women would be permitted to leave, bearing what-
ever of their possessions they could carry away with
them. The women appeared carrying their fathers,

brothers and lovers on their backs, a spectacle which
drew tears from the eyes of the stern warrior and
saved their loved ones' lives. Conrad overcame his

opponents in this war, and when peace was made in

1 142 he granted Saxony to the young Henry the Lion,
detaching from the dukedom its northern mark, which
was given to Albert the Bear with the title of Mar-
grave of Brandenburg. This Margraviate afterward
became the kingdom of Prussia. To the Margrave of
Austria, Henry Jasomirgott, was given Bavaria. Con-
rad III was inv'ited to participate in the second crusade
and led to Asia Minor an army of 70,000. They were
wasted away by disease and conflict with the .Saracens,

and the emperor returned to Germany in 1499 with only
the skeleton of the magnificent host with which he had
departed. His son Henry died in 1150, and the emperor
himself went to his death in 1152. Germany had
profited during the crusade by the absence of the rob-

ber knights, who, after being a grievous burden to the
realm, had donned the cross, and most of them were
slain in Asia bearing the sacred emblem.

Conrad's nephew, Frederick Barbarossa (Red-beard),
a powerful ruler, just, in his conception of the word,
and a great captain in war, was crowned at Aachen im-
mediately after Conrad's death. Frederick's mother
being a Welf. and he himself a Waibling on the side of
his ftither, he endeavored to reconcile the two factions,

whose wars disturbed the peace of the empire. The
feudal system had reached its completest development.
Frederick recognized the rights of the great feuda-

tories, but was determined to enforce his claims upon
their allegiance, having in view the restoration of the
empire to the power it had enjoyed in the days of
Charlemagne. He arbitrated a dispute between Sweyn
and Canute, each of whom claimed the Danish throne,
awarding the crown to Sweyn and receiving trom him
an oath of allegiance. The Duke of Bohemia was ele-

vated to the rank of king. Through his own marriage
to the niece and heiress of the Count of Burgundy,
that state was added to the emperor's hereditary lands.

Henry the Lion was conciliated by the gift of Bavaria,
whicli was taken for that purpose from Henry of
Austria, for whom, however, Frederick erected Austria
into a duchy. Passing into Italy to the rescue of the
Pope, who was besieged by his rebellious subjects, the
emperor reduced Rome, where he was crowned by
Adrian IV. On his return to Germany he punished .

the robber knights—whose spoliation of travelers and
traders rendered the roads unsafe — and adopted other
measures for the public security. Henry the Lion,
now the most powerful nobleman in the empire, con-
quered Mecklenburg, built cities there and introduced
Saxon colonies into the newly acquired territory. Al-
bert the Bear was engaged in similar work in Branden-
burg and the adjacent country. In 115S Frederick
went again to Italy, and while there called together a

body of Italian law\'ers who prepared a code of the

Roman civil law, which was afterward introduced into

Germany. Milan, refusing to receive Frederick's gov-
ernors, was destro^'ed, and with this fearful exaiuple
before them, the other cities submitted to the emperor's
rule. After his return to Germany he interfered in a

Volish dispute and annexed Schleswig. Pope Alex.-..--

I
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der III having formed a confederacy of the northern
Italian cities in opposition to the German emperor,
Frederick invaded that country, but was compelled to

retreat in consequence of a pestilence which carried oiT

the best part of his army. Milan was rebuilt in his ab-
sence. In 1 174 the emperor went to Italy with a large
army to recover control of the revolted cities, but for-

tune was against him. Being reduced to extremities,

he called on Henry the Lion for aid. Henry refused,

and thus laid the foundation of a bitter enmity, which
resulted in his humiliation. At the battle of Legnano
in 1176 the German army was utterly defeated by the
confederated Lombard cities. Humbled by his defeat,

the emperor sought a reconciliation with Pope Alexan-
der III. who accepted his friendship and in his interest
negotiated the Peace of Constance, by which the con-
federated cities, while acknowledging allegiance to the
emperor, became practically free. Frederick was
crowned King of Burgundy at Aries in 11 78. The alleged
tyranny of Henry the Lion over the smaller nobles in his

dominions gave the emperor an opportunity to retaliate

for the refusal b3' Henry of Frederick's application for

aid in Italy, which was assigned as the cause of the defeat
at Legnano. Henry's possessions were divided among
faithful adherents of the emperor, and Henry himself
was compelled to humble himself before his sovereign.

Of all his ducal possessions he was permitted to retain

onh' his fainily estates, and he was banished for three
years. Saxony was divided, the name of the duchy
being attached to the eastern district, which was given
to Bernard, son of Albert the Bear. Frederick also

decreed that the sees of Regensburg, Bavaria, Salzburg
and Passau should be independent of all minor author-
ity, and elevated the Tyrol and Styria to independence
under the crown. Peace being restored, he visited

Italy, where he was received with reverence. In 11S6
he married his son Henry to Constance, daughter of
the Norman king of Sicily and acquired an interest in

that kingdom which was disastrous to his successors.

Tlie last act of the emperor's life was his participation

in the third crusade. While bathing in the river

Seleph in Asia Minor he was drowned, June loth,

1 190, and his death caused the failure of that attempt
to rescue the Holy City from the hands of the Sara-
cens. During his reign Frederick had given his sub-

jects substantial peace at home and enlarged the em-
pire by foreign conquest. He encouraged the arts and
sciences as well as the industries of the empire. As a
popular hero, he was sincerely lamented by his people.

Hf?nry VI, son and successor of Frederick I, came to Henry VI.

The third
crusade.

Death of
Frederick L

the throne at the age of He was a severe, ambitious
monarch who was spurred by a desire to emulate the

career of his father. His first expedition was to Italy,

where he received the crown of the Ceesars in ngi.
An attempt by him to enter into possession of his wife's

inheritance of the Norman kingdom in southern .Italy

was resisted by the people, and in German^' his troubles

began with an endeavor by Henry the Lion to regain his

possessions. This prince made an alliance with Richard
I of England, who was then engaged in a crusade in

Palestine. The English monarch returning from Pales-

tine to his own country through Austria, was seized by
Leopold and delivered' to the emperor. Henry received

from Richard a heavy ransom and Henry the Lion was
reinstated in his dignities. In 1 194 the emperor secured

the Norman kingdom in Italy and assumed the crown
at Palermo. He also had his son Frederick crowned
as emperor at Rome in iig6. In 1197, while revelling

in dreams of universal rule as wild as those of Otto
III, Henry died, leaving the throne to his young son
Frederick. Ignoring Frederick's claims, the electors

chose as emperor Philip of Swabia. the young prince's

uncle; Otto, son of Henry the Lion, was also set up as

emperor with the title of Otto IV. Civil war ensued
between the adherents of the rival emperors. Pope
Innocent III, a learned, gloomy-minded, ambitious
priest claimed the right to decide the question of the

suet -.-iion and awarded the throne to Otto. Philip was
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killed and Otto was chosen king in 1208 at a diet in

Frankfort. Otto was a Well'; in order to conciliate
the Waibling party he married the daughter of" Philip
and was crowned b_v the Pope as emperor in 1209.
Otto's cruelty and avarice earned him many enemies,
who welcomed a new claimant of the throne in the
person of Frederick, son of Henry VI. Frederick was
called to Germany from the Norman-Italian kingdoiti

where he had been reared, and soon made himself mas-
ter of the southern German provinces. Otto allied

hiinself witii the English king John—who was then at

war with Philip Augustus of France—and was defeated
at the battle of Bc.ivines. He died in poverty and
humiliation at Hartzburg, in 121S.

In the meantime Frederick II had been crowned at

Aachen, in theyear 1215. He was a brilliant, intellectual

sovereign, but had little affection for Germany, to wliich

country and its genius he was a stranger. He aban-
doned to the Danish king all the land north of the Elbe
in order to secure an alliance with Waldemar of Den-
mark, who immediately took possession of Holstein,
Mecklenburg and Pomerania. The people in the ter-

ritory adjacent to Brandenburg were converted to

Christianity and German settlements there carried
civilization with them throughout its extent. Owing
his throne to Pope Innocent III, Frederick had prom-
ised that pontiff" at his own coronation that he would
be content with the German crown, and would make a
crusade in the Holy Land. He put off the crusade on
various pretexts, and so far from confining liimself to

the German crown, he assumed control of the Norman
kingdom in southern Italy. At length in 122S he de-
parted on a crusade, in which he negotiated a truce
with the Sultan of Egypt and had himself crowned
King of Jerusalem. He then returned to southern
Italy and substituted for the feudal system in that
country a form of government resembling a constitu-
tional monarchy. Meanwhile his son Henry, chosen
King of Germany in 1222, acted as Frederick's viceroy
in that country. Henry had been promised the Nor-
man kingdom, and because his father had taken it him-
self, thought he was wronged. In 1234 he declared his

purpose of governing Germany for himself, but Fred-
erick came back from Italy in 1235 and overthrew
him. Henry was pardoned by his father, but renew-
ing his designs on the throne, he was cast into prison
and died there in 1242. Frederick having lost two
wives, married Isabella, daughter of the English king.
He subdued an insurrection led by Frederick of
Austria, the last of the Babenburgs. At the Diet of
Spires, held in 1237, Frederick secured the election as
king of his son Conrad, the fourth of that name. The
emperor then returned to Italy and did not return to

Germany. In Italy he attempted to establish his
dominion over the whole peninsula, and was engaged
with the popes in a furious war not only of arms, but
of words. Attacking the doctrine of temporal sov-
ereignty in the papacy, he in return was characterized as

the "Apocalyptic Beast." "Guelph" and "Ghibbeline"
became the war-cries respectively of the friends of the
Pope and those of tlie emperor. In this strife Freder-
ick was engaged for the last thirteen years of his life,

dying in 1250. Such a terrible enemy was he of the
papacy that on hearing of his death' Pope Innocent
IV exclaimed: "Let the heavens rejoice and let the
earth be glad." In Germany Conrad's power declined
d.ay by day; the duchies, the cities and even the large
landed proprietors asserted and maintained their inde-
pendence of the crown. In 1241 the Mongols imder
the successors of Genghis Khan made an irruption
into Silesia, but were beaten back without t'ae assist-

ance of Conrad, by Henry the Pio'.:.=.. Margrave of
Liegnitz. In 1246, on the instigation of the Pope, the
ecclesiastical princes of the Rhini' declared the depo-
sition of Frederick and chose Henry Raspc of Thu-
ringia as emperor, but Ibis rival was overthrown by
Conrad and <iied in 1247. Count William of Holland,
another claimant of the throne, through an election by

the spiritual princes, engaged Conrad in puerile war
and overcame him in 1251. The defeated king took
refuge in Sicily with his half-brother Manfred—who
had seized the throne on the death of Frederick II

—

and died in 1254. He left a son, Conradin, who was
brought up in Swabia. After the deatli of Manfred
in battle with Charles of Anjou, to whom the Pope
had promised the southern Italian kingdom, Conradin
attempted to establish himself as sovereign in Naples
and Sicily, but was taken prisoner by Charles, and the
last of the Hohenstaufen line was executed on the
scaffold.

With the fall of the Hohenstaufen dynasty in Ger-
many, the empire was broken into fraginents. The an-
cient dukedoms were divided and a new order of society
was established. Had the lesson taught by the fate of
former dynasties been heeded in time—that the hope of
Germany lay in confining itself to Geiinany and relin-

quishing all thoughts of dominion south of the Alps

—

the empire might, perhaps, have been maintained on a
firm foundation. Aside from this, one of the principal
obstacles to stable rule was the ungovernable ambition
of the great nobles, who aspired to absolute sovereignty
in their own provinces, and whenever the sceptre was
held by a weak hand, attained it. The great ecclesias-

tical lords were seldom in complete accord with the
reigning monarch, for their spiritual allegiance at least

was due to an authority which with them stood higher
than the national government, and which was frequently
in conflict with it. The lower classes had entirely lost

the independence of the earlier days, and were fallen

into the condition of peasants and serfs. Robber barons
whose revenues were insuf^cient to support their style

of living, literally took to the road and levied black-
mail on all who passed through their territories. Every
man's hand seemed to be turned against his neighbor,
and chaos appeared to have come again. The spirit of
chivalry gilded the surface, but in the depths the canker-
worm of national decadence was gnawing its way into

the vitals of the state.

The period of 22 years from the deposition of Con-
rad IV, in 1251, to the election of Rudolph of Haps-
burg in 1273, is termed "The Great Interregnum."
Dtiring this time, out of the ruins of the old system was
forined a patchw'ork state which had no adhesive
quality, no competent central head, and, indeed, no
other "tie than that of common blood. In the new ar-

rangetnent the manipulators of the political machine
which succeeded the great interregnum were called
" The States of the Empire." First came the princes,

who, after a time, secured to themselves the sole right

of electing the German king. This house of electors was
composed of the three Archbishopsof Cologne, Treves
and Mavence, and the four temporal princes of Bohe-
mia, Bavaria, Saxony and Brandenburg. With these

princes the sole object appeared to be the aggrandize-
ment of their several houses without regard to the wel-
fare of the state. They established for themselves the

principle of heredity, but, fearing the power of dynasties,

they denied it to their king. They also hampered their

sovereign at his election by pledges which to a great

extent nullified the royal decrees. Below these princes

came in order of rank the dukes, margraves, landgraves,

counts and barons, and knights of the einpire. On the

spiritual side of the realm were archbishops, bishops,

abbots and conmianders of religious orders. In addi;

tion to these were'the free cities, which were practically

indepentient, aristocratic rcjiublics. In the exercise of

their freedom, the cities formed alliances with one an-

other, constituting' a powerful confederation, which in

time waged war and administered government in its

own name. The cities which were not free were de-

pendent on some feudal lord. About this time the

llanseatic League—a union of maritime cities for the

protection of commerce,—came into prominence, and
subsequently developed into a great power. The mass
of the people were peasants, bearing the burden but re-

-;2iving none of the honors of government. Each of
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these classes was for centuries engaged in a struggle for

power or freedom.
William of Holland, who overthrew Conrad IV, was

acknowledged as emperor by several of the vassals of
the empire, but he wielded scarcely the power of a

modern sheriff". Engaging in a war of conquest among
the free Frisians, he was defeated and killed in 1256.

The lack of national spirit was so pronounced that the

princes werewilling to go on without any king, but the

free cities, which had risen to great importance, de-

manded a head of the state. The princes were com-
pelled to yield, but preferred a foreigner for the strange

reason that having no feudal estates in Germany, he
would not be likely to take much interest in its aflairs.

In 1257 the Archbishop of Cologne and the electors of
Mavence and Bavaria set up Richard Duke of Corn-
wall, brother of the English king, while the electors of

Bohemia, Saxony and Brandenburg in conjunction
with the Archbishop of Treves, elected King Alfonso
of Castile. These rival emperors paid very little atten-

tion to their imperial dignities. Alfonso never saw
Germany; Richard visited the country four times, de-

parting the last time by stealth and in disgrace. Richard
of Cornwall died in 1272 and the election of a king
was demanded bv the people as a method of release

from the anarchy which prevailed. The Pope, whose
revenues from Germany were decreasing, and who
wished to find a counterpoise to the growing strength

of the House of Anjou in southern Italy, called on the

German people to elect a ruler.

In 1273 the electors came together at Frankfort and
chose as emperor Count Rudolph of Hapsburg, then
in his 55th year. This monarch, to whom perhaps
Austria is indebted for her prominence in Europe, was
a w'ise ruler, simple and kindly in his private life, but
valiant in the field, and a statesman of no mean order.

Rudolph immediately began to gather into his hands
the imperial rights and property which had been alien-

ated in the reign of the last Hohenstaufen. He was
supported by the best of the electors, and by Pope,Greg-
ory X, with whom he had an interview and whom he
vowed to protect and defend. Rudolph had a bitter

enemy in Ottocar, King of Bohemia, who had expected
to be elected Emperor of Germany. Ottocar had
built up a mixed German and Slavonic kingdom, which
included not onlv Bohemia and Moravia, but Austria,

Styria, Carinthia and Carniola, parts of Hungary and
Poland, and extended on the northeast to Konigsburg
which he had built on the Baltic. He refused to'

acknowledge Rudolph as emperor, and the latter, after

some delay in organizing his forces, overthrew hiin in

a great battle on the Marchfeld near Vienna in 127S.

Ottocar was killed on the field. His son Wenzel
acknowledged Rudolph and married one of his daugh-
ters. In 12S2 Rudolph gave Austria, Styria and Car-
niola to his own son Albert, and Carinthia to Mein-
hard of Gortz. The emperor then addressed himself
to the administration of internal affairs, restoring order
and law by the hanging of the robber barons and by
other measures. Eleven years after his election he
married Isabella of Burgundy, but obtained no control

of that kingdom, nor was he successful in extending
his power over Hungary. Rudolph died in 1291 and
was buried at Spires. During his life he had endeav-
ored to secure the election of his son Albert as em-
peror, but the electors were too jealous of hereditary
lines to accede to his request.

When the throne became vacant in I2gi, the electors

chose -\dolphus of Nassau, a bold, unscrupulous ruler.

He made an alliance with the King of England against

the Frencii monarch, who was endeavoring to get pos-

session of German territory along the Rhine. With
the large sum of money furnished him by the English
king for use against I'rance, regardless of the terms of
the alliance, Adolphus purchased Thuringia and Meis-
se:- from Albert the Degenerate. Adolphus entered
the two provinces with his army, but was resisted by
the sons of Albert, who maintained themselves against

him. The emperor then violated his compact made
with the electors by an attempt to win the cities to his
cause through the abolition of the tolls on the Rhine.
A majority of the electors deposed him and chose in
his stead Albert of Austria, son of Rudolph of Haps-
burg. In a battle at Gollheim in 129S, -\dolphus was
killed by Albert in a hand-to-hand combat. The pre-
vious election of Albert being deemed irregular, he
was re-elected and cro>vned in 129S.

Albert I was a gloomy, calculating ruler, bent on
the restoration of the German monarchy and the ag-
grandizement of the House of Austria. At first he
had serious differences with Pope Boniface ^III. but
they were afterwards reconciled and he became a de-
voted adherent of the Roman pontiff. Albert abol-
ished the tolls on the Rhine in order to secure the as-
sistance of the confederated cities, promised the vas-
sals of the princes the "Freedom of the Empire" in

return for their support, and employed every means
within his reach to weaken or destroy the power of the
great nobles. He claimed Holland and Zealand as a
vacant fief, but his' attempted usurpation was defeated.
Bohemia was declared a fief of the empire and given
to the emperor's son Rudolph with the title of king.
Rudolph died a few months afterward and the people
of Bohemia refused to accept an Austrian as their ruler.

The emperor's claim to "Thuringia was disputed and
his army there was defeated. Albert was assassinated
in 130S by his nephew John, called "The Parricide"
because of this crime.

Henry, Count of Luxemburg, was elevated to the
throne as Henry VII in the fall of 130S. He de-
termined to become emperor in the old sense. After
placing his son John on the throne of Bohemia, he re-

vived the ancient imperial practice of the journey to

Rome, where the crown of the Caesars was placed on
his head. He was also crowned at Milan. Hatred of
German rule leagued the princes of Italy against him;
the Pope excommunicated him. and he died suddenly in

1313, not without a suspicion of having been poisoned
.—the favorite Italian method of removal, which was
considered less honorable, but was certainly not less

effectual than the German method along the road of
insurrection to the sword or the dagger.
The claimants for the vacant throne were Fi-ederick

the Fair, Duke of Austria and son of Albert I, and
Lewis, Duke of Bavaria. Each was elected by a fac-

tion of the House of Electors. The outcome of the

struggle between the rivals was materially inJiuenced

by the battle of Morgarten, which also laid the founda-
tion of Swiss independence. The forest cantons had
been confirmed in the freedom of the empire by Henry
VII. The Swiss were partisans of Lewis, and Fred-
erick's brother Leopold undertook to subdue them. In

the famous battle of Morgarten the Swiss peasants

routed Leopold's forces, thus cutting oft" an import.'int

element of Frederick's strength. Pope John XXII
claimed the right not only of deciding the election, but

of governing the empire. His claims were ignored

with contempt, for a time had arrived when the Ger-
mans were determined to rule their own country with-

out papal interference. The war which followed be-

tween the rivals continued with varying fortune until

1322, when Frederick's army was decisively defeated

in the battle of Muhldorf The victory was secured

for Lewis bv a charge of Bavarian ca\alrv led by
Seifrid Schweppermann. The gratitude of the victor

is illustrated 'oy an incident which is said to have oc-

curred on the night after the battle. The king's

steward announced that a small number of eggs had
been procured for the evening meal. ••-\n egg apiece,"

exclaimed the monarch, "and two for the faithful

Schweppermann!"' The war was sustained a short

'r.mc by Leopold, but was ended by his death in 1326.

-T reconciliation took place between Frederick and
Lewis in 1325, and an agreement was made by which,
while Lewis bore the imperial title, Frederick shared
with him the administration cf the government. This
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arrangement was continued until 1330, wlien Frederick
died and Lewis reigned alone as Lewis IV. He ob-
tained the imperial crown from the people of
Rome, who liad expelled Pope John XXII and styled
themselves "The Roman Republic." On his return
from Ital_v Lewis was reconciled to Albert and Otto,
sons of Albert I, and carried on a war with Pope John,
who held his court at Avignon in France, and was sup-
ported by tlie French king. At this time the abuses in

the church were laid bare by the writings of the Fran-
ciscan monks, and the exposure led to a general belief

in the necessity of a reformation. Frederick
was not a great statesman. Failing absolutely
to detect the trend of thought and the forces which
were moving among the people, carrying them forward
to the great reformation, he endeavored to conciliate
the Pope and abased himself before the Head of the
Church, but without effect. In 133S he called a Diet
of the Empire at Frankfort, which included not only
the princes but the Io\ver nobility, the knights and the
representatives of the cities. To the latter he had
given many privileges which materially increased
their power and permitted them to largely develop
their varied industries and commerce. At this diet

the solemn declaration was made which divorced the
temporal power of Germany from the spiritual power
ofthe papacy. They declared that "the King ofGermany
received his authority solely from God, and by the
choice of the German electors; the Pope has no right
of decision, confirmation, or rejection in the election."

In 1324 Lewis declared the fief of Brandenburg v.-icant

and bestowed it upon his son Lewis, then an infant.

He also made an enemy of King John of Bohemia.
Through the influence of the Pope, Lewis was deposed
by a part of the electors in 1346 and Charles of Lux-
emburg, son of the Bohemian king, was elected sov-
ereign of Germany by the same electors. Charles was
crowned at Bonn, but was not efficiently supported.
The old King of Bohemia, with his son Charles, went
to France to assist Philip VI in his war with England.
At the battle of Crec^-, John was killed and his knightly
motto, "Ich dien'" (I serve) was adopted on that field

by the victor, Edward the Black Prince. The motto
is still borne by the Prince of Wales. Charles returned
to Germany to fight or negotiate for his crown.
Lewis died in 1347, and the claimant as Charles IV,

bought his way to the throne by gifts of money to the
electors and promises of subserviency to the Pope.
He was opposed by Gunther of Schwarzburg, who was
put forward by Lewis of Brandenburg, son of the dead
sovereigti. Gunther was deserted by his followers and
was compelled to renounce his claim to the throne,
which he did two d.ays before his death, June 14th,

'349- Charles IV was a schemer and a trader rather
than a warrior, and he accomplished a great deal by .

the use of money which could not have been won by
arms. In Italy he was crowned emperor, liut sold
all the rights of the empire still existing in that coun-
try, and returned to Germany. The only one of his
acts for which Germany was grateful was the issuance
of the "Golden Bull." for it established among other
things the membership of the House of Electors, which
did much to prevent the strife that had become almost
a custom from the setting up of rival emperors by frac-

tions of the electoral body. The following we're de-
clared to be the legitimate electors: The Archbishops
of Cologne, Treves and Maycnce, the King of
Bohemia, the Count Palatine of" the Rhine, the Duke
of Saxony, and the Margrave of Brandenburg. The
House of Wittenburg was to hold and cast the vote of
Saxony, a right which had been claimed by the Laiicn-

berg branch, and the dispute as to the Electoral Pala-

tinate was settled by giving its vote to the House of Wit-
telsbach. To the electors were given certain powers in

their own domains superior to those of the king. In
regard to the family title and the possessions of the

electors, the law of primogeniture was to prevail. In

his own territory each elector was the supreme judicial

arbiter, and he had there the exclusive right to work
the mines, coin nioney and tax the Jews. These enter-

prising sons of S' em, being cut off from public place,

were wholly given to trade and were in a lair way to

absorb the business of the realm. Frankfort was
named as the place of election, and Aix as that of the

coronation of kings. The Golden Bull remained in

force until the middle of the seventeenth century, and
was of considerable effect in preventing contests over
elections. Having regulated this important matter,
Charles set about the acquisition of territory and added
to his hereditary domain Brandenburg, the upper
Palatinate, Pomerania, Mecklenburg and Silesia. In
his reign the "Black Death" swept through Europe,
carrying off in Germany alone not less than one hun-
dred and twenty-four thousand victims. Europe is

supposed to have lost one-fourth of its population by
this pestilence. In the ignorance of the people, the
Black Death was ascribed to the Jews and thousands
of them were slaughtered. In many places large
bodies of this unfortunate race put themselves to death
rather than face the infuriated populace. The moral
effect of the pestilence was felt in the license practiced
by the living, who, in the belief that the world was to

be depopulated, adopted the principle "Eat, drink
and be merry, for tomorrow we die." The use

of gunpowder became common in this reign, and was
an efficient factor in the "War of the Cities." In these

black, flamy grains, knighthood with its cumbrous
armor met its doom. Charles gave good government
to Bohemia, but to some extent neglected the remain-
der of Germany. He fortified Prague and established

there in 134S the first German university. Charles IV
died in 137S.

Wenzel, the son and successor of Charles IV. began
his reign by a division of South Germany into four

circles for judicial purposes, and afterwards created

seven circles, but in the disturbed state of the empire
his efforts in this direction were not at first successful.

The Swiss struggle for independence continued, and
for a time the freedoin of the mountaineers was se-

cured by the victory of Sempach—where Arnold von
Winkelried earned his fame with his life—and that of

Nafels. The War of the Cities was maintained until

13SS. When the Municipals were defeated at Doflin-

gen in that year, the emperor dissolved all city leagues.

The political power of the cities was almost crushed,

and the authority of the princes proportionately in-

creased. Wenzei, who saw in the imperial dignity but

little more than an opportunity to indulge his taste for

hunting and carousal, neglected the affairs of the em-
pire to such an extent that a conspiracy was organized

against him, which was finally successful. On his loss

of the imperial throne in 1400, he retired to Bohemia,
which he continued to rule as king.

Rupert of the Palatinate, who occupied the throne

until his death in 1410, accomplished nothing except

the carrying on of fruitless war with the adherents of

Wenzel. After Rupert's death, three claimants of the

crown appeared—Wenzel. who was still living; Jobst,

Margrave of Moravia, and Sigisniund. King of Hun-
gary and Poland. Jobst died in 141 1. Wenzel's candi-

dacy amounted to nothing, and Sigismund, by the skill

of Frederick of HohenzoUern in obtaining the acquies-

cence of the electors, was called to the throne in 1411.

At this time the prostitution by the Popes of their high

office was shameful. One pope at Avignon and
another at Rome vied the one with the other in the

employment of measures which bnought the church
into contempt. Intermixed with excommunications of

each other, they encouraged the sale of indulgences

and the use of other vicious devices for the raising 01

money with which to prosecute tlieir schemes. The
evil at last led to the calling by the cardinals of the

Council of Pisa, which electi-d a Pope and deposed
the other two, who, however, refused to obey the de-

cree of the council. A thrill of spiritual awakenin.;

ran through the people, and the i.ew doctrines prc-
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claimed by Wicklifte, Jerome of Prague ^nd John Huss
heralded the retbrmation wlJch culminated with Mar-
tin Luther. The whole Christian world sent repre-

sentatives to the Council of Constance, which assembled

(n 1414. The Patriarch of Constantinople was rep-

resented in the council; the Emperor gave it the

authority of his presence, and its early deliberations

were attended by Pope John XXII. Under a safe-

guard signed by Sigismund, John Huss appeared and
for three days before the church fathers denounced the

abuses in the papacy and defended his own position. The
Council condemned him to death, and, in utter disre-

gard of the safety promised him by Sigismund, had
him burned at the stake and his ashes flung into the

Rhine. The three Popes were deposed by the Council,

which asserted its authority in the election of Pope
Martin V. The Emperor at this time ceded to Fred-
erick of Hohenzollern the Electorate of Brandenburg.
The first effect of the action of the Council of Con-
stance was a furious rebellion in Bohemia to revenge
the death of Huss. When, on the death of Wenzel,
Bohemia fell to Sigismundj the Bohemians refused to

receive him because of his treachery to Huss. Before

John Ziska, the blind leader of the Bohemians, and
others who followed him, the Emperor's armies were
destroyed, and in 1431 he gave up the attempt to

quell the insurrection. Sigismund was crowned at

Rome and Milan in 1431. By a treaty with one of
the parties into which the revolted Bohemians were
divided, the Emperor assured them their religious free-

dom, and was acknowledged as King of Bohemia. He
bequeathed the crowns of Hungary and Bohemia to

his son-in-law, Albert of Austria, and died in 1437.
From his reign dates the beginning of the importance
of the great rival kingdoms of modern Germany, Prus-
sia and Austria. Sigismund was a ruler of considerable
intellectual attainments, but notably w-eak character.

He is remembered in modern times better, perhaps,
from the odium attaching to his name because of his

treacherous surrender of Huss than from any other
act of his reign.

Albert II, who succeeded his father-in-law on the
imperial throne in 1437, proceeded at once to organize
the empire for resistance to the Turks, who were on
the eve of the capture of Constantinople, and had
already pushed their advance into Hungary. He led

an army as far as the Theiss, but died in 1439, having
reigned less than two years.

Albert's successor, Frederick of Styria, who contin-
ued the Austrian line of emperors, took the title of
Frederick III. He occupied the throne from 1440 to

1493, and through this long period of fifty-three years
his indecision of character brought many miseries upon
the empire. He first made an attempt to regain pos-
session of Switzerland, but failed. In 1446 he ordained
a "National Peace" for five years, but the old custom
of private feuds continued without interruption. The
Electors, disheartened by the condition of the country,
caused by his neglect of aftairs, threatened to depose
him and proposed to place on the throne George
Podiebrad, the Hussite King of Bohemia. Pope Pius
II, who was bitterly opposed to the recognition of a
heretic, made an alliance with Frederick, by which not
only were the plans of the Electors frustrated, but an
intimate association was formed between the Imperial
Throne and the Pap,ic_v. Meanwhile affairs in the in-

terior of the empire were in confusion and lawlessness
prevailed. In 1449 a war broke out between the Mar-
grave of Brandenburg and the City of Nuremburg.
In the course of the struggle Nuremburg was joined
by seventy-two imperial towns and a detachment of
eight hundred men from the Swiss League. The Mar-
grave was assisted by the princes of Austria, Baden,
Wurtemburg, and others. The war lasted seven years
and the advantage lay with the princes, but they were
not entirely successful, for the power of the cities was
not destroyed. The authority of the Emperor was so
slight that numerous private wars were engaged in

without interference from the head of the empire.
Charles the Bold of Burgundy, taking advantage of Charles
the weakness of the Emperor, attempted the conquest the Bold,

of Lorraine and Switzerland. Charles captured
Nancy, the chief city of Lorraine, but after several

campaigns in Switzerland his army was defeated and
he was left dead on the field. Torn by internal strife,

the empire was threatened with dissolution by the rapid

advance of the Turks toward the centre of Europe.
Having taken Constantinople in 1453, they pushed
to the north and west into Carinthia and Carniola. In
Bohemia and Hungary the cause of the emperor stead-

ily waned. In the former country George Podiebrad
acquired a dangerous power; the Hungarians under
Matthias Corvinus seized Vienna and were not ex-

pelled until a short time before Frederick's death. The
Poles and Lithuanians advanced on the northeastern
frontiers, but were held in check by the Hohenzollern
Frederick II of Brandenburg. While the cup of

Germany's misery was overflowing, the Emperor, by
the marriage of his son Maximilian to Mary ofBur-
gundy, brought into his family the great possessions of

Charles the Bold. Maximilian was crowned "King of

the Romans" (German king) in 14S6, and was imme-
diately associated with his father in the administration

of the government. In 14SS the "Swabian League" fhc
was formed for the preservation of peace. This "Swabiau

league, which was at first composed of several impe- League.'

rial cities and knights of the empire, was subsequently

joined by a number of the princes, and in some meas-
ure restrained the disorder of the times. By the vig-

orous efforts of the emperor's son, the Hungarians
were driven out of Vienna and peace in the empire was
substantially established. Frederick had been crowned
Emperor by Pope Nicholas V in 1452, but the title

brought with it neither honor nor power. He was the

last emperor who made the journey to Rome for the

purpose of receiving the crown of the Caesars. He
died in 1493, and the imperial power was quietly as-

sumed by Maximilian. The reign of Frederick III

was marked by the organization of local diets through-

out the empire, composed of the lower order of nobles

and the representatives of the cities. These diets were
a growing power, which did much to carry on govern-

ment in an empire the head of which was better fitted

for the cloister or the laboratory than the throne.

Maximilian I was a bold monarch, a man of noble Ma.Ti-

disposition and persistent activity, but his strength was milian I.

wasted in adventures which, while they redounded to

his personal fame, were of no benefit to his people.

As a knight-errant he would have won great renown; as

an emperor he was a failure. Itnbued with a chivalrous

spirit, he was unable to comprehend the genius of the

age, which was that of progress and reformation rather

than the glory of the tournament and the fierce pleas-

ure of war. The first Imperial Diet called by Maxi-
milian was held at Worms in 1495. The Emperor's

object in calling it was to procure for himself the

whole power of the empire to be used in foiling the

machinations of the French king in Italy. The diet,

however, thought more of securing the peace of the

realm at home than a resumption of German authority

south of the Alps. This body proclaimed "The Pub-

lic Peace" as a law, and the "right of private revenge
j

was forever abolished. An Imperial Chamber of Jus-

tice was established on a basis of independence so far

as the Emperor was concerned. It was to have power
to pronounce the ban of the empire of its own motion,

with or without the sanction of the Emperor. The
jurisdiction of this tribunal was supreme in matters of

controversy among the nobility. Th^ Diet levied an

Imperial tax, the Emperor having no control of either

its collection or expenditure, both of which were under

the authority of the General Assembly of the States

of the Empire. The Assembly of the States was also

to have, independent of the Emperor, the right to be-

gin war, and was to be convoked every 3'ear. This

constitution was gradually recognized and became etti-

'The
:
Public
Peace.'*
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cient in the preservation of peace, but it came too late

to prevent ttic disintegration of the empire. Maxi-
milian thus became virtually a constitutional monarch,
but his parliament, the States General, was almost en-

tirely independent of hitn. The Cities, the Princes

and the Electors composing it, were jealous of one

another. Maximilian's hot desire to begin the work
of war in Italy was neutralized by the Assembly,
which failed to furnish him with either money or men
for that purpose. At one time during his reign he con-

templated a union of the spiritual and temporal power
of the Christian world by having himself elected Pope.

Charles VIII of France, reviving the claims of the

house of Anjou to the south Italian kingdom, had
gained possession of Naples. Maximilian allied him-

self with the Pope and Ferdinand of Aragon and com-
pelled Charles to retire. At this time the emperor
negotiated the marriage of his son Philip with Juana,

Inl'anta of Spain, from which union issued Charles V,
who ruled half of Europe. In 1498 Maxiinilian in-

vaded Upper Burgundy and Champagne, but was
forced to make the peace of Basle (1499) by which
Switzerland was practically released from all allegiance

to the Empire. At the Diet of Augsburg, held in

1500, a scheme was adopted of levying an army by
taking one man from each four hundred of the em-
peror's subjects. A permanent Imperial Council was
formed, and for judicial purposes the Empire was di-

vided into six Circles. The Imperial Council, in

which the emperor was simply presiding officer, was
a supreme court with both civil and criminal jurisdic-

tion. The first act of this body was to conclude an
armistice with France, yielding Milan as a tief of that

country, much to the indignation of the German Em-
peror. Subsequently, however, he was furnished with
troops and money and in 1508 marched into Italy.

At Trient he proclaimed himself "Roman Emperor-
elect," which title was sanctioned by Pope Julius II,

although there was no coronation. Maximilian was
driven out of Italy by the Venetians, whom he had
attacked. In 1509 he changed his policy and concluded
with Louis XII of France the "League of Cambray,"
which had for its object the humiliation of Venice and
a division of her possessions. The diet refused to sus-

tain the Emperor in this dishonorable scheme. He
continued the war with the resources of his Austrian
dominions until 1510, in which year the League of
Cambray was broken by a quarrel between him and
the French king. He then made an armistice with
Venice and returned to Germany, where he imme-
diately became involved in disputes with the "States
General," but at the Diet of Treves in 1512 he surren-

dered most of his claims. The judicial circles were
ordered to be increased to ten, .and the diet adopted
other measures for the peace of the country. The war
with Venice was resumed in 1512 on the conclusion of
the armistice, and continued for several years. Maxi-
milian died in 1519.
During this reign, the minds of men in Germany

were bent on political reform and the suppression of

internal disorder, into which the country' had relapsed,

none of those in high place appearing even to dream
of the mighty revolution in thought which was close

upon the Christian world. The conditions in Germany
were better adapted to the success of what is called

the "Great Reformation" than in any of the other

nations. With comparatively few exceptions, the hu-
man race demands a holding-ground in religious belief.

The ideal of religion is placed lar above liuman con-
ception, and especially was this so among the early

Germans. Their gods were regarded as too great to

dwell in temples made by human hands; only the

groves made by the Deity himself were His fit jilaces

of worship on earth. With Christianity came a trans-

fer of their adoration to the dwelling-place and the

representative of the new faith, and thus to llu-m Rome
was the Holy City par excellence. The sentiments of

loyalty and fidelity which characterized the race ope-

rated to maka them the devoted liege-men of Jesus
Christ, whom they followed as they followed their

military leaders; for it is a singular fact that in the
early days of Christianity among the Germans they
attached but little importance to the vicarious suffer-

ings and atonement of the Savior, regarding Him
rather as a tribal chief or feudal lord to whom they
owed their allegiance and their lives. With this idea
of personal devotion, their reverence was supreme for

all that pertained to Him—Rome, the Pope, the clergy
and the ordinances of the church. The struggle for

power between the emperors and the popes, which
brought into conflict their loyalty to their temporal
sovereign and that which they owed to the Head of the
Church on earth, created doubts of the infallibility of
the spiritual power and inclined them to the belief that
it was not the true agent of the Almighty. The hu-
miliation of the national dignity in the person of the
people's representative at Canossa, and the repeated
attempts at usurpation of authority by the papacy, still

further relaxed their faith. The corruptions in the
church, which were visible in the sale of indulgences
and the dissolute lives of thp priests, resulted in bring-
ing sacred subjects into contempt and created new
breaches which the ecclesiastical power made no effort

to fill, and which finally became impassable. The
sublime structure upon which the people had been ac-

customed to lean was felt to have been built upon sand,

and, sorrowing, as children who turn from the treachery
of a once loved and honored parent, they drifted away
from the unquestioning faith and obedience which they
had accorded it for centuries. Their faith being dead
in that which claimed to represent their spiritual

Liege-Lord, but with the religious impulse still a living

force within them, they W'andered uncertainly about,
compelled by an inherent necessity' of their being to lay

hold on some substitute for the belief which they had
rejected. Atheism, philosophy' and the arts, which fol-

lowed in the train of the Renaissance, were not for the

common people, although to the educated minds of the

day they furnished to a limited extent a source of relief.

To the lower classes, burdened with toil, to whom came
no other reward for continuous labor than the main-
tenance of a miserable existence, the consolations of
religion were beyond value; yet even they had learned

to laugh at the vices of the priesthood. Beyond ques-

tion, the Church of Rome had done noble work for the

world. She had lifted out of barbarism many of the

tribes of ancient Europe; she had preserved nearly all

there*was of art, and had held together the few threads
of civilization and humanity which ran through the

savagery of the early and middle ages; but under
the ever-ruling principle which requires present
works, she had been weighed and found wanting,
and her glorious record was obscured by the mil-
dew of her own degeneracy. No one had yet risen

to declare for the abolition of the old creed and
the introduction of a new form of faith. To the in-

telligent, it seemed that the remedy lay in a reforma-
tion within the church. In the travail of the times,

earnest souls began to look beyond the established

forms to the origin of the church and the purity of its

primitive faith. Adrift on a sea of doubt, the race

lacked only a bold leader to shape their course toward
a new ideal. The time was favorable. Germany was
divided into numerous principalities, the cliief oi any
one of which could foster a change in religious belief

without apprehension of the certain doom which would
have been decreed by a united state wedded to the

papacy. The western world had been discovered; the

art of printing was just cotiiing into use—and it is in-

dicative of the hold which religion had on the minds
of men that the first book produced by the new
method was the Bible. The practical use of gun-
powder was the knell of chivalry; the invention of
printing assisted the spiritual awakening of :ho people
in gi\'ing the dcatli-blow in (Jermany to the powei of
Rome. The movable blocks of Guttenberg were

P
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mightier than the uwful ban of the Church; more im-
pressive than the hoary dignity which nearly fifteen

hundred years of existence imparted to papal Rome.
As the Jews looked for their Messiah through long years
of oppression, so the people now looked for the prophet
of a new faith; and he came.

Martin One morning in 1517, the people of Wittenburg in
Luther. Saxony found nailed to the door of their church ninety-

five propositions signed by Martin Luther. The theses

were directed at the principle which underlay the sale

of indulgences by John Tetzel and others for the Pope.
Tetzel, a Dominican friar, had established himself at

Juterbock, and with trumpet and drum called the peo-
ple to him to buy indulgences for the remission of
sin. "God willing," exclaimed Luther, "I will beat a

hole in his drum"—and the ninety-five propositions

constituted the sledge-hammer with which the hole was
beaten, not only in the instrument of Tetzel, but in the

doctrine of the power of the church to ibrgive sin.

"The Pope's absolution has no authority in and for

itself," wrote Luther in effect. "If the sinner is truly

contrite he receives complete forgiveness, not from
the Pope, but from God himself, without the media-
tion of any human being." This was an attack on a

vital point. In the struggles of the emperors ^vith the

popes, the assumptions of the latter in matters of faith

had never been denied, but Luther flung in the teeth of
the papacy a denial of the vicegerency under which it

claimed the power to pronounce the forgiveness of sin.

The news of Luther's bold step spread rapidly through-
out the empire and the new doctrine was received by
thousands. Tetzel fled to Frankfurt, where he pub-
lished a set of counter-theses and publicly burned those
of Luther. The students of Wittenburg coinmitted
Tetzel's theses to the flames and were applauded by
the people for the act. The Elector of Saxony was
called upon to compel Luther to renounce his heresy,
but out of friendship for the author of the Wittenburg
theses he refused to interfere. At first Pope Leo X
paid little attention to the threatened revolution, but
the vital importance of the subject was seen by some
of the cardinals. They urged their views on the Pope,
and Luther was summoned to Rome. The Elector
would not permit him to thus place himself in the
power of his enemies, and he remained in Germany,
where a papal legate came to receive the retraction
which the Pope ordered Luther to make. This Luther
refused. Then followed his memorable discussion with
Eck and the issuance of the papal pull. Luther took
more advanced ground as time progressed and attacked
the whole doctrinal system of the Church of Rome
and its pretensions to supremacy. Thus the Reforma-
tion was fairly launched, and out of the convulsions of
the struggle came the second great schism in the Chris-
tian church.

tniarlesV. Charles V, grandson of Maximilian, came to the
throne in the first throes of the religious strife. The
claims of Charles to the crown were disputed by Henry
VIII of England and Francis I of France. There
was no vitality in the candidacy of the English king,
and as between Francis and Charles the question was
soon settled by the election of the latter. The young
monarch entered upon his reign wearing the cro%vns
not onlyJofGermany but of Spain and the Two Sicilies;

he was heir to the territories of Burgundy and the
Austrian possessions, with a prospect of obtaining
Hungary and Bohemia. As King of Spain he held the
lands discovered by Columbus in the new world. In
him the house of Hapsburg reached its highest point
of importance. The dangers to his sovereignty lav,

first, in the pretensions of the French king to terri-

tories in Burgundy and Italy, and, .second, in the

threatening advance of the Turks, who had spread their

conquests from the Bosphorus to the borders of Aus-
tria and Hungary. With a united empire, the cold and
calculating Emperor might have entertained with some
hope of realization the visions of Otto III, but the

Reformation, which soon took on a political aspect,

materially weakened his power. Charles was a devoted
supporter of the papacy, but, while he deferred to the
church in spiritual matters, both by nature and policy
he was bound to insist upon his rights as a sovereign.
He was crowned at Aix in 1520. In 1521 he convoked Luther be-

a diet at Worms, in which the affairs of the Church ^."^ "V*
and the Empire were to be arranged. Two papal Worms,
legates were present demanding that Luther be pun-
ished by the Empire for his heresy. Frederick of
Saxony, Luther's friend, obtained a safeguard for the
Wittenburg professor, and he went to the diet, although
warned by the fate of Huss. The ban of the Empire
was issued against him by the diet and he was given
twenty da3's to return to Wittenburg. On his journey
he was abducted by friends, who feared that his safe-

guard would be violated, and he was secluded nearly a
year in the castle of Wartburg, where he began his

translation of the Bible. Charles, thinking the Refor-
mation could be crushed by the civil power, forbade
the printing of Luther's books and threatened with the
ban of the Empire anyone who harbored him. The
agitation in Germany was intense. The intelligence of

the country was generally with Luther, and among the
peasantry the belief grew up that the movement would
produce an amelioration of their condition. This led

the latter to violence. An outbreak of the lower classes

in Wittenburg was subdued by Luther himself, who
announced his opposition to all violent measures among
his partisans. He also declared against the introduc-

tion of the Reformation into politics, but here he was
powerless, for religious and political matters had been
too closely allied to be separated in a day. In 1522 a Revolts,
conspiracy was organized by a young noble, Ulrich
Von Hutten, who proposed to overthrow the existing

governinent and substitute a close union of the states

with the Emperor at its head. In this way the papal
power was to be overthrown, the nobles confirmed in

their rights and the peace of the Empire maintained.
After a bloody war, Hutten's forces were defeated.

In 1524 the peasants in Swabia and Franconia rose ^he Peas-
in a revolt which extended over the whole of south ants' War.
Germany. Having the power, they turned with ferocity

on the nobles and put man}' of them to death with
great cruelty. In the following \'ear the "Peasants'

War" was suppressed and the insurrectionists were not

only reduced to their late condition of servitude, but the

most inhuman outrages were inflicted upon them.
Thomas Miinzer, a scholar who thought Luther did not

go far enough in his difterences with Rome, proclaimed
in Thuringia a socialistic republic. He was joined bj'

thousands of the peasants. They burned monasteries,

tortured the nobles who fell into their hands, and com-
mitted atrocities at which men of all shades of faith

shuddered. Both Catholic and Protestant princes

united against them, and at Frankenhausen dispersed

a body of nine thousand, putting five thousand to the

sword. The Anabaptists of Miinster also broke out

into violence in 1534. but were put down in a short

time. One of the measures of reform proposed by
Luther was the marriage of the priests, which had
been forbidden by Hildebrand. Luther [himself mar-
ried an escaped nun, Catherine Von Bora, a member
of a noble family in Meissen.

In the meantime Charles was absent in Italy warring
with the French king for possession of that country,

while the government of Germany was conducted by
the Imperial Council. The eftect'of Luther's ))reach-

ing was such that the diet permitted the new doctrine

to be expounded in the churches of Nuremburg. not-

withstanding the demand of the papal legates that it

be prohibited. Philip of Hesse and John of Saxony jji^t of

protected the Lutherans. The Diet of Spires in 1526 Spires,

decreed that "in respect of religion every one shall act

as he will venture to answer for it before God and thfc

Emperor." This was a recognition of liberty of re-

ligious thought, which stirred the Emperor into de-

manding of the diet the enforcement of the ban
against Luther; but the diet refused to do more than
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to call for a general council of the church to consider
the question. Between 1525 and 1532 the Lutheran
Church was established in Saxony, the electors of
which were fast friends of the Reformation. Albert
of Brandenburg, Grand Master of the German
Knights, embraced the new faith. The emperor's
brother, Ferdinand of Austria, became King of Hun-
gary and Bohemia in 1526. The Turks appeared be-

fore Vienna three years afterward, and the necessity

under which the Emperor lay of support from the

people led to a cessation for several years of the perse-

cutions with which the Lutherans had been pursued.

The Emperor overcame his antagonist, Francis I, in

Italy, and, capturing him, compelled him to sign a

humiliatiiig peace. When hostilities again broke out,

an imperial army, composed mainly of German Lu-
therans, captured Rome, and Charles received the

crown of the Cajsars froin the Pope at Bologna in

1530. The Diet of Spires in 1529 resolved to attack

the Reformation. Nineteen states of the empire, led

by Saxony, protested, their action on this occasion
earning for the reformers the name of " Protestants."

At the Diet of Augsburg in 1530 the protest-

ing members presented their confession of faith,

since known as "The Augsburg Confession," which is

regarded as the foundation of Protestantism. An at-

tempt to reconcile differences failed, and both parties

prepared tor war. In 1531 the Protestant leaders

formed the " Smalcald League " at the town of that

name in Thuringia. The alfairs of Spain called

Charles to that country', but before he went he caused
the election by the Catholic electors of his brother
Ferdinand as German Emperor. An attack on Austria
by the Turks led the Emperor to make terms with the

Protestants in " The Religious Peace of Nuremburg "

in 1532. In the ten years which followed a number of
the German princes joined the Protestants. The
Smalcald League, which was renewed in 1537. now
contained nearly all the Protestant princes. A Catho-
lic league, headed by Bavaria, was formed in opposi-
tion, but it accomplished little against the overwheltning
odds which confronted it. Even the Catholic princes
of the empire attempted to reform the abuses in the

church, but without any sympathy with the Reforma-
tion. In 1534 Pope Paul III took his seat in the papal
chair. Recognizing the impossibilit)' of reuniting the
church by force, he undertook to accomplish that end
by policy. A conference between the reformers and
tlie church dignitaries ended in a violent controversy,
and the whole matter was referred to the council
which subsequently met at Trent in the Tyrol. Mean-
while the Reformation had spread beyond Germany into
Norway, Sweden, Denmark, the Netherlands, England,
France and Switzerland, although the movement in

those countries, as in Germany, had a political as well
as a religious aspect. In 1544 the Emperor, with the
assistance of Henry VIll of England, compelled
Francis I to make the Peace of Crespy, which left the
German monarch free to carry out his projects of
breaking down the power of the princes and bringing
the empire back to its old allegiance to the Church of
Rome. The two leaders in the Smalcald League were
placed under the ban of the empire. The Protestants
collected an army, but were deserted by the Electors
of Brandenburg and the Palatinate and the Dukes of
Mecklenburg and Pomerania. This was but the be-
ginning of defection. Luther died in 1546. In 1547 all

south Germany had given its adhesion to the Emperor.
Charles invaded Saxony, beat the protcstant army at

Muhlberg and captured Wittenburg. By his successes
the empire was placed firmly' in his hands. The princes
and the imperial cities were humbled, and the fate of
the new doctrine seemed to be at his disposal. ,\cting
with moderation, he permitted the Lutheran doctrine

to be preached. In 154S he caused to be prepared the
"Augsburg Interim," a system of doctrine and prac-

tice which yielded nothing to the Protestants but the
nacrament in both kinds and the marriage of the

clergy. The Interim gave no satisfaction to either The
party. The Spanish troops introduced by Charles "Interim."
scoffed at the Lutheran doctrine and perpetrated out-
rages upon its professors. The war was resumed be-
tween Charles and France, which enabled Maurice of
Saxony and other princes to contract an alliance with
the French king, Henry II. In exchange for French
aid Henry was to take possession of four German
towns on the western border of the empire—Metz,
Cambray, Verdun and Toul. In 1552 Maurice marched
against the Emperor, who was then at Innspruck in

the Tyrol. The march was made so secretly that
Charles narrowly escaped capture. At the same time Xruce o{
the French king invaded Germany, and Charles was Passau.
compelled to sign the Truce of Passau, which provided
for toleration of Lutheranism. In 1555 he signed the
' Religious Peace of Augsburg," which contained a
provision that the princes and barons should have re-
ligious freedom and the right to promote the Reforma-
tion in their own territories. Church estates were not
to be secularized, and the ecclesiastical princes were to
tolerate the Protestant worship. If a prelate adopted Religioni
the reformed faith, he must give up his clerical estates peace of

and dignities. This last clause was the subject of •^"S^''"''?-

nmch future dissension, for the Lutherans insisted that
it was invalid, and several prelates who subsequently
went over to Lutheranism retained their secular es-

tates. The followers of Zwingli and Calvin were not
included in this peace. Charles V abdicated the throne
in 1556 and retired to a monastery in Spain, where he
remained until his death in 155S. To his son Philip he
had given Spain and the Netherlands with Naples and
Sicily, while Ferdinand remained Emperor of Ger-
many.
Ferdinand I became sole ruler of Germany in 1556. perdi-

He was an ardent Catholic, devoted to the promotion nand I.

of the interests of the church. He gave material as-

sistance to the Jesuits ,in their eff"orts to produce a
reaction in favor of the papacy, which met with some
success in the period of comparative inaction that suc-

ceeded the fierce strife of the early Reformation. He
attempted also to bring about a reconciliation between
the Protestants and Catholics. His reign had no im-
portant effect on German history. Ferdinand I died
in 1564.

Maximilian II, the son of Ferdinand I, was sus

pected of leaning toward Lutheranism. While he did

not join the Protestants, he gave them religious liberty

not only in the empire generally but in his hereditary

state of Austria, where every departure from the Cath-
olic faith had hitherto been rigorously dealt with.

Maximilian II died in 1576 and was succeeded by his Rudclph nl

son Rudolph II. This prince had been educated by the

Spanish Jesuits, and, so far as his weak will permitted,

he was their agent ill the attempted destruction of
Protestantism. Regardless of the guaranties of re-

ligious freedom given by his father, he resumed the

persecutions, which led to so much disorder that in

1606 the imperial government was taken from him and
given to his brother Matthias. Rudolph continued to Matthias,
rule in Bohemia, but was compelled by his subjects to

grant thetn religious freedom. He died in 1612. In Ger-
many, the war on the Protestants was led by Bavaria,

whose duke was an earnest Catholic. The reign o)

Matthias was an unfortunate period for the new doc-

trine. The E mperor was almost a nonentity, but the

imperial power in the hands of the Jesuits was used

with terrible effect on the adherents of Lutheranism.
The principal agents of this zealous order were Maxi-
milian of Bavaria and Ferdinand of Styria. who had
both been educated by tlie Jesuits and were fierce ene-

mies of the Reformation, Styria was wholly I'rotest- persecabt
ant when Feidinand assumed control of 'affairs in that in Styria.

province. "Better a desert than a country full of her-

etics," was his favorite expression. He marched
through Styria with an army, closing the Lutheran
churches, burning Protestant Bibles, and setting up
Catholic ceremonials everywhere. He also introduced

Maxi-
1 milian II.
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a band of Cipuchin tViars, who secured an apparent

re-conversion of the Styrians to the Catholic faith.

The breaking up of a Catholic procession in Donau-
worth gave Maximilian, of Bavaria, an excuse for

seizing that free evangelical city. The Protestants

of south Germany formed a league called "The
Union" for protection against Maximilian, who him-

self built up a "League" composed of Catholic princes.

An alliance was contracted between "The Union" and

the French king Henry of Navarre, who was inter-

ested in breaking down the power of the Austro- Span-

ish family of the Hapsburgs. The assassin Ravaillac,

who murdered Henry, prevented a general war. The
Union and the League came to terms in 1610 because

of Maximilian's jealousy of the house of Hapsburg,
whose power he did not wish to increase. Matthias

drove his brother Rudolph out of Bohemia and pro-

cured the election of Ferdinand of Styria as the future

king of that country. Ferdinand promised the

Bohemians religious liberty, but the promise was not

kept. Hussite churches were torn down, and on ap-

peal to the Emperor the Protestant nobles were met
with threats. Believing Matthias to have been influ-

enced in his action by two of his councillors, Marti-

netz and Slavata, thenobles threw the latter out of the

windows of the castle at Prague. The councillors fell

eighty feet, but were not killed, and their escape was
regarded by the Catholics as a miracle. This act of

violence, which immediately preceded the Thirty Years'
War, occurred in 161S. The Bohemians at once took

arms to protect themselves iVom the vengeance of the

Emperor. Actual hostilities began under his suc-

cessor.

Matthias died childless in 1619 and Ferdinand of

Styiia, cousin of Rudolph II, was chosen emperor
with the title of Ferdinand II. He was a fierce bigot,

determined to restore the papacy to its ancient author-

ity in Germany.
The Thirty Years' War has been divided into

four periods, the Bohemian, Danish, Swedish and
French. First is that of Bohemia, where the war
began. The Bohemians refused to acknowledge
Ferdinand, and chose as their king the Elector

Palatine, Frederick IV. Frederick, who was a Cal-
vinist, was immediately involved in difficulties with
the Hussites, who preserved many of the old Cath-
olic forms, which were repugnant to their king. Fer-

dinand was aided by Maximilian of Bavaria, who was
now left at liberty by a Peace with the Union. With
the forces of the League under the command of Tilly,

and an army raised by threats from other German
princes, together with some Hungarians, Spanish and
Italian troops, he advanced into Bohemia. Frederick's

army retired before him to Prague, where, on the

White Hill, November 6th, 1620, was fought a battle

which decided the campaign. Frederick was defeated,

and barely escaped capture. Ferdinand brought into

use in Bohemia the methods he had employed in Styria
for the destruction of the heretics, and it is estimated
that when peace came three-fourths of the population
of the kingdom had been massacred or driven into exile.

Ferdinand as emperor declared Frederick deposed
from his Electorate of the Palatinate. This was an
assumption of authority which the north German no-
bles resented, and they formed an alliance with
Christian IV of Denmark, who, as Duke of Holstein,

belonged to the Circle of Lower Saxony. Under
Tilly and Maximilian the troops of the Emperor devas-
tated the Protestant lands and cities of the Palati-

nate and began the ravages which marked the Thirty
Years' War. The Protestants retaliated, with the re-

sult that the country was almost depopulated. In 1622
ihe Emperor's forces were victorious, the Union was
dissolved, and Maximilian received the Palatinate as

his reward. Tilly was then sent into north Germany,
where he defeated Christian IV and restored the Cath-
olic religion. Ferdinand, being embarrassed by his ob-
ligations to Maximilian, sought the assistance of Wal-

10—19

lenstein. This general was born of a Protestant family Wallen-
in Bohemia, but became a Catholic to further his own stein,

ambitious purposes. He was a man of great military
talent, tall and thin in person, mysterious, stern, and
pitiless. Acquiring wealth by marriage, he had ob-
tained princely estates and rank by purchase from the
Emperor at the time of the Bohemian confiscations.

Wallenstein proposed to subsist his army by plunder,
and on these terms took service under the Emperor.
Christian IV opposed the imperial armies under Tilly
and Wallenstein. Tilly defeated the Danish king at

the battle of Liitter in 1626. Wallenstein pursued the
Protestant general Mansfeld into Hungary and, return-
ing, joined Tilly in the north. The Danes were driven
to the islands in 1627 and Wallenstein supported his

army at the expense of Mecklenberg and Pomcrania.
Here he formed a scheme to crush Sweden and to ob-
tain control of the northern seas by the capture ot

the Hanse towns. His plan was frustrated by the he-
roic defense of Stralsund. Believing himself invin-
cible, Ferdinand in 1629 issued the "Edict of Restitu- Edict of

tion," requiring the return of all Catholic property Restitution,

which had been secularized since the treaty of Passau.
In addition to this, the private possessions of all the

princes were threatened, and the estates of six thousand
noblemen were declared forfeited. In the matter of re-

ligion, only those who accepted the Augsburg Confes-
sion were to be permitted in the realm. The Danes
were humbled and signed the treatj' of Lubeck in

1629. In 1630 a diet of princes was held at Ratisbon.
where, in exchange for a promise of his son's succession,

the Emperor relieved Wallenstein from command. The
latter retired to his estates and as Duke of Friedlamd
awaited the call of the Emperor, who, he believed,

would soon need him.
Gustavus Adolphus, King of Sweden, a man of lofty Swed-v

character, great prudence and fine military ability, was pe:^"-'

brought into the struggle by a desire to aid the cause of
Protestantism, and also to acquire the territory lying

along the Baltic, to which he had a claim, Tilly's

soldiers captured Magdeburg in May, 1631, and sub-

jected that unfortunate city to a sack, the horrors of
which have given it special prominence even in the

history of outrages and butcheries. Gustavus met
Tilly at Breitenfeld, near Leipsic. in September, 1631,

and obtained a decisive victory, which restored the

Protestants to confidence and gave the Swedish king a
prospect of conquering all Germany. In the spring of

1632 he again defeated Tilly in a battle on the Lech
and dispersed his forces. Tilly was wounded in the

battle and died a few days afterward. Wallenstein was
again placed in command, but was defeated in a battle

fought November 6th, 1632, in the great plain of Lut-
zen. The victory was dearly purchased, for the heroic

King of Sweden was slain. The command of the

Protestant army fell to Bernard of Weimar. The war
continued with varying success. Wallenstein was sus-

pected of a design to usurp supreme power, and was
assassinated in 1634. With assistance from Frajice,

sent by Cardinal Richelieu, who coveted the Rhine
provinces, Bernard maintained the war until the battle

of Nordlingen in 1634, where he was defeated. He
afterward obtained successes, but died in 1639. The
Swedes were defeated in battle, and were forced to re-

treat to the Baltic.

Ferdinand II died in 1637, and was succeeded by his p'erdi-

son, Ferdinand III, who pursued the policy inaugurated nand in.

by his father. Under the Swede Torstensten a num-
ber of victories were gained over the imperial troops

in Saxony.
In the meantime the French, under Turenne and French

Conde, were fighting the Emperor's armies on the period.

Rhine and in south Germany. A junction was ef-

fected between Turenne and the Swedish army. To-
getherthey invaded Bavaria and overthrew Maximilian.
In 164S the war ended where it began, at Prague, in a
battle which gave the Protestant army a part of the
city and the royal castle. Negotiations which were
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begun in 1640 continued until October 24th, 164S, when
a treaty of peace was signed between all the belliger-

ents. By this treaty (Treaty of Westphalia) religious

freedom was accorded to Lutherans, Calvinists and
Catholics. Germany lost large territories by the war,

and also a great part of her influence as a political

power in Europe. Upper and Lower Alsace were
ceded to France, which power was also confirmed in

its possession of Met2, Verdun and Toul. Sweden re-

linquished Pomerania east of the Oder, receiving the

part west of that river, together with four islands, in-

cluding Stettin, a very important city from both a

military and commercial point of view. An indemnity,

amounting to live million dollars, was also paid to

Sweden. Switzerland and the Netherlands were
recognized as independent countries. In the interior

the status of 1624 was fixed as the basis of set-

tlement. By this arrangement the Catholic gains in

Bohemia were confirmed. The Protestant Elector

Palatine was reinstated, ceding to the Catholic Duke
of Bavaria the upper Palatinate. Tlie edict of Resti-

tution was revoked. The Pope declared the treaty

void, but his fulmination received no more attention

than was given by the comet of 1456 to the bull issued

against it by Pop'e Calixtus IIL The Treaty of West-
phalia secured peace, and was the basis of the legal re-

lations of the states of Europe for a century and a half,

but the disintegration of the empire was complete, and
in many places the face of the country was a desert.

It has been estimated that in the first half of the sev-

enteenth century two-thirds of the people of Germany
perished from war, pestilence and famine. One of the

effects of the war was the destruction of almost all trade

and commerce. The Hanseatic League- fell to pieces,

and the interior industries of the realm were paralyzed.

The decline of the Hanseatic cities was not altogether

due to the Thirty Years' War. The changed relations

caused by the discovery of America and the ocean
route to India aided in depriving the German coast

cities of their importance, which was transferred to

Antwerp, Lisbon and other southern ports. The peo-

ple of Germany relapsed into a condition of serfdom,

and the princes asserted a royal authority in their do-

minions. The states acknowledged but a slack al-

legiance to the imperial crown, and the cities abandoned
themselves either to the government of cliques, or ac-

cepted the rule of the nobles. The tastes of the people
were changed by the introduction of vicious foreign

customs. The Germanism of the princes was vitiated

by foreign travel and a desire to imitate the luxury of
France and other southern peoples. In the midst of

these signs of decadence two principles were left alive

which alone gave promise' for the future. These were
the. indomitable race vigor—weakened, it is true, but

not destroyed—and the spirit of the Reformation. On
this joint foundation was built the power of the modern
German Empire, which, with Prussia at its head, is one
of the principal states of Europe. While the empire
remained for a long time inert, the little state of Bran-
denburg, under its Great Elector, William, was building

::3 a conserving power.
Ferdinand III was succeeded in 1658 by his son,

Leopold I, a cold, Jesuitical prince, weak in character

and limited in intellect. The government was nomi-
nally in the Emperor, but really in the hands of

a quarrelsome and factious diet. The ambition of

Louis XIV of France and the weakness of Ger-
many spurred the French king to active interfer-

ence in the aflfairs of the empire. By conquest and
negotiation he made himself master of Franche-Comte
and various cities on the borders of the Netherlands,

with the fortress of F'reiburg and the duchy of Lor-

raine. These lands and cities were ceded to him by
the Peace of Nimeguen in 1678. While the members
of the diet were disputing about matters of etiquette,

Louis In 1 68 1 seized Strasburg and other cities, all of

which were confirmed to him by treaty. The national

honor was sustained only by" Frederick William of

rown ..'

ungar*

Brandenburg, who, through an alliance with Sweden
and the Duke of Brunswick, put a stop to the designs
of the King of Denmark on Holstein and Hamburg.
Subseqiientlv Louis XIV was compelled to give up
his claim to a number of the cities, but retained Stras-

burg. On the east the empire was threatened by the

Turks, who overran Hungary and Transylvania, and in

1683 appeared before Vienna. Neither the Emperor
nor the diet made any effort to protect the Capital
of Leopold's hereditary state, but the duty which Siege o.

they neglected was ably discharged by other hands. Vienna.

The Electors of Saxony and Bavaria moved in person
to the relief of the beleaguered city; the Great Elector
sent eight thousand soldiers. Charles of Lorraine at

last brought up the imperial army, which was joined
by the heroic king of Poland, John Sobieski. The
Turkish army was destroyed and Europe was relieved

from the menace of Moslem rule. Within a century
Austria repaid the inestimable services of Sobieski by
the partition of Poland. Hungarv having joined the
Turks in the war, that kingdom was severely punished.
At the Diet of Presburg in 1687 the Hungarians
yielded their right to elect a king, and declared the
crown of their country hereditary in the male Haps-
burg line. In 1701 Brandenburg was erected into a
kingdom, with Frederick I, son of the Great Elector, as

sovereign. On the death of Charles II of Spain, who The
was the last Hapsburg of that branch, Louis XIV, who "'

had married a sister of Charles, intrigued to secure the
succession for his grandson, Philip of Anjou. Leopold
claimed Spain for his own son as a descendant of
Ferdinand, brother of Charles V. The German em-
peror formed an alliance against France with England
and Holland, both of which powers were jealous of
the increase of strength of Louis XIV. This alliance "Wat
brought on the "War of the Spanish Succession," °'^ •*'*

which lasted from 1701 to 1713, and resulted in the suc'cc's-

Treaty of Utrecht, by which the Spanish crown was sion.'*

given to Philip of Anjou, but with a renunciation by
him for himself and his heirs of all claims to the throne
of France. Prussia obtained the province of Guelders,
and was recognized by France as a kingdom. Savoy
was also recognized as of ro^'al dignity, and received
the addition of Sicily.

Leopold died in 1705. His son, Joseph I, had a Joseph I

short reign, in which he sustained the War of the

Spanish Succession, and died in 171 1. As he left no
son, the crown went to his brother, Charles VI. Aus- Charles VI
tria had not taken part in the treaty of Utrecht, but
continued the war with France for another year. In

1714, by the treaty of Rastatt, Austria relinquished all

claim to Spain, but received the Netherlands, the

Duchy of Milan, the Kingdom of Naples, and Sardinia.

The latter was ceded to Savoy in 1720 in exchange for

Sicily and Savov was from that time Known as the

Kingdom of Sardinia. To Charles is due one of the Pragmati«

four Pragmatic Sanctions of history. The Austrian Sanction

throne was held under the Salic law, which tbrbade the

coronation of a female. Having no son, Charles en-

deavored to secure the succession in Austria to his

daughter, and .for that purpose prepared a Pragmatic
Sanction, or solemn ordinance, settling his dominions
on the Arch Duchess Maria Theresa. This was con-

firmed by the diet and guaranteed by most of the

European powers. In 1733 Charles engaged in war
with France in support of the claim of the Elector ol

Saxony to the throne of Poland. The treaty of

Vienna in 1735 secured for the Elector the Polish

throne, hut deprived the Emperor of the two Sicilies,

which went to Spain, and the Fortress of Landau.
The rival claimant of the crown of Poland, Stanislaus

Leszczynski, received as compens,ation the Duchies of

Lorraine and Bar, which he immediately ceded to

France. In this reign Prince Eugene of Savoy main-
tained the glory ot^ the imjierial arms against the

Turks, driving them out of Hungary and capturing the

citv of Belgrade. In 1739, after Eugene's death, the

Emperor by a disgraceful treaty relinquished to th<f
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Turks not only Belgrade, but the whole southern front-

ier which had been conquered by the great imperial

general. Charles VI appeared to have but a slight re-

gard for the interests of Germany beyond his own
hereditary possessions, and when he died in 1740 the

people of the empire felt but little regret. Under the

provisions of the Pragmatic Sanction, Maria Theresa
at once ascended the throne, with no opposition except

a protest from Bavaria; she immediately associated

with herself in the government her husband Francis

Stephen, Grand Duke of Tuscany.
Germany had ceased to have an important influence

ttmong the European nations; the local sovereignty of
the states had been secured by the Peace of West-
phalia, and the title of Emperor was but little more
than an empty honor. From the entire empire, out-

side of his hereditary territories, the sovereign re-

ceived an annual income of not more than five thou-

sand dollars. The days of the great vassals of the

crown were long since passed, and interest centers in

the struggles for supremacy between the great states of
Austria and Prussia. The Imperial Court was located

at Vienna, but exercised no political influence beyond
the possessions of the Hapsburgs. Among other

changes which occurred was the elevation of the Elec-

tor of Hanover to the throne of England in 1714 as

George I. His wife was the granddaughter of James I

of England, upon which relationship was founded his

claim to the throne of Great Britain. In 1697 Augus-
tus of Saxony had become king of Poland. In the
southwest the former circles of the empire, Swabia,
Bavaria and Franconia, were still of some importance,
because in them lay the military strength not of the

states, but of the shadowy empire. The internal con-
dition of Germany was deplorable. The extravagance
of the Iinperial and Stale officers was supported by the
unrequited toil of the people, but there were glimpses
of the dawning of that broad intellectual life which in

the following century gave to Germany a greater glory
than had ever been achieved by her arms.

In 1740 Frederick II ascended the throne of Prussia.

His father, Frederick William, an otjstinate, parsimo-
nious monarch, had organized a splendid army, and ac-

cumulated a great hoard of treasure. The young king,

afterward known as Frederick the Great, was 28 years
of age when he assumed the crown. His early reign
was characterized by a reckless ambition with which
were united a military genius and an executive talent

of the highest order. Reviving an old claim to the
Duchy of Jagendorf and other territories in Silesia, he
invaded that province with an army of one hundred
thousand men and proposed to hold it as security for

his £laim. Advantage was taken at the same time of
the supposed weakness of the woman Maria Theresa
by the Elector of Bavaria, who claimed the whole of
the Austrian hereditary possessions. A secret alliance
was made in 1741 by France, Bavaria, Prussia, Spain,
Sardinia and Saxony to despoil the Austrian queen of
her possessions. The arrangement was that she
should retain only Carinthia, Carniola, Styria, Hun-
gary and Lower Austria. England, Holland and Rus-
sia declared in favor of Maria Theresa. After obtain-
ing possession of Silesia, Frederick offered to uphold
Maria Theresa under the Pragmatic Sanction if she
vou'^ recognize his claims to the province which he
oad ocvHpied. The high-spirited queen refused '^red-

irick's oifer, and appealed to the Hungarian nobles,
ivho rallied enthusiastically to her support. A Bava-
•ian and French army moved down the Danube and
.»ccupied Linz, while a French and Saxon army in-

vaded Pomerania.
In 1741 Charles Albert, Elector of Bavaria, became

King of Bohemia and Bavaria, and in 1742 received the
Imperial Crown as Charles VII. In the same year
Maria Theresa concluded with Frederick the Great a
peace by which Silesia and the County of Glatz were
confirmed to the Prussian king and his heirs. She
then made vigorous war on the other allies, driving

Charles Albert out of her territories and also out of
his own kingdom of Bavaria. The Peace of Breslau
followed, guaranteeing to the Austrian queen all her pos-
sessions except Silesia. An alliance formed by her
with other powers in 1743 led Frederick to believe that
she intended the recovery of Silesia, and he espoused
the cause of Charles Albert. In 1744 the Prussian
king began the second Silesian war by an invasion of
Bohemia. The campaign ended in his forced with-
drawal to Silesia, where he was followed by the Aus-
trian army. Here he sustained himself and in 1745
made a treaty with the Austrian queen, Frederick re-

taining Silesia and annexing to his kingdom all of
East Friesland.

Charles VII died in 1745. His successor was the
husband of Maria Theresa, Francis I. The Prussian
king, after the close of the war, turned his attention to

the development of his domain, and on the conclusion
of the ten years of peace which followed found himself
at the head of a formidable power. In 174S Maria
Theresa negotiated with France a treaty of peace.

Austria losing some territory in Italy but coming out
of the struggle with honor. The Austrian empress,
as she was called, gave herself up to regrets for the
loss of Silesia, and her people grew jealous of the ris-

ing power of Prussia. The emperor, her husband,
was a mild, benevolent man, but with no talent for

government, the whole burden of which fell upon his

wife. The genius of Frederick the Great alarmed
other crowned heads than that of Austria. In 1755
their fears culminated in an agreement for the partition

of Prussia, in which France. Russia, Saxony and Aus
tria, and eventually Sweden, took part. Out of this

compact grew the Seven Years' War, for Frederick,

without waiting to be attacked, dashed into Saxony
hoping to catch his adversaries unprepared. (See
Austria).
During the war, which lasted from 1756 to 1763, the

Prussian monarch, with a population of not more than
five millions, made head against nearly all Europe and
placed Prussia on a foundation of greatness which,
with a short interval during the Napoleonic wars, she
has since maintained. Regarding the nobles as the

principal support of his throne, Frederick set himself

to the task of repairing their fortunes, which had been
shattered by the war. Ruling with vigor and yet with
kindness, he inaugurated and maintained a system of

economical administration in the kingdom which soon
healed the woimds of strife. His army was kept ever

ready for war, for it could hardly be hoped that the

rival state of Austria would neglect any opportunity
to recover the leading position it had lost to Prussia.

In 1764 the Prussian king contracted an alliance with
Russia each power guaranteeing to the other the in-

tegrity of its possessions for eight years. During this

period Russia showed a disposition to acquire Poland,

which unhappy country, rent by civil strife, had fallen

into a deplorable state of weakness. On the death of

Francis in 1765, the Imperial Crown passed to his son,

Joseph II, who had been elected in 1764. In order to

prevent the great Northern Empire of the Czar from
absorbing the whole Polish kingdom, Frederick joined

with Austria and Russia in the first partition of

Poland. The Prussian king assented to this iniquitous

transaction for the purpose of restraining Russia, and
Maria Theresa was forced into it only by the steis.est

political necessity. By this act Prussia received a:, ad-

dition to her territory of about nine thousand 6q_are

miles, with a population of six hundred thoueind;

Austria obtained Galacia and Lodomira, in all about
sixty-two thousand square miles, while the remainder,

more than eighty-seven thousand square miles, went to

Russia. In 17S6 the Prelates of Cologne, Treves,

Mayence and Salzburg agreed to renounce the suprem-
acy of Rome and form an independent German Cath-
olic Church—so wide had become the gap between tue

papacy and even the Catholics of Germany. The
lower classes of Germany, with the exception of those
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in the dominiohs of Maria Theresa, were sinking into a

state of servitude but little short of slavery. In her

possessions she introduced many reforms which allevi-

ated the misery of the peasants; she also supported

schools and churches, and provided educational insti-

tutions for the nohles, who were in a lamentable state

of ignorance. In 1777-79, and again in 1785, Fred-

erick resisted attempts of Joseph II to possess himself

of parts of Bavaria, and prevented him trom accom-
plishing his designs. After the operations of 17S5

Frederick observed a growing friendship between Aus-
tria and Russia, and, to counteract it, founded the "Con-
federation of German Princes," which was a combina-
tion of the smaller states under the lead of Prussia.

Frederick the Great died in 17S6, and the Prussian

throne fell to his nephew, Frederick William II.

Maria Theresa died in 1780, and Joseph II wore the

crown of Austria as well as that of the Empire. He
had visions of reform which were impracticable. His
failures depressed his spirits and an attack of malarial

fever carried him to the grave in 1790.

Leopold II, brother of Joseph and Grand Duke of
Tuscany, came to the throne in a time of gloom
for the monarchs of Europe. That wonderful though
savage outbreak of the lower classes in France
which is styled the " French Revolution," was viewed
with alarm throughout Europe as presaging a general
downfall of thrones. The " Divine Right " of Kings
was indeed questioned outside of France, but the

fidelity of the peasantry to their rulers and the hope-
lessness of a struggle with the disciplined forces of
royalty held the mass of the people in check. Frederick
William of Prussia hoped to profit by disorders in

Austria, but the common danger to European crowns
compelled a cessation of his projects and led to a com-
pact in 1791 between the two sovereigns to support
the cause of the French king, Louis XVI, against the
Revolution.

Leopold died in 1792, and was succeeded by his son
Francis I of Austria and Francis II of Germany.
The National Assembly of France in 1792 demanded
that the French emigrants in Germany should im-
mediately disperse or war would be declared. The
German emperor naturally refused and war followed
at once. The alliance between Austria and Prussia
was strengthened by the accession of the other states

of the empire. In 1793 occurred the Second Partition
of Poland, which was made by Russia and Prussia.

The Third Partition, which was made in 1795 between
Russia, Austria and Prussia, erased Poland f'om the
map of Europe. On the execution of Louis XVI in

1793, Russia, England and Holland joined the German
alliance against France, The French took possession of
Holland, and Prussia withdrew from the coalition. The
young French general. Napoleon Bonaparte, led an
army into Italy in 1796 and fought his way to Klagen-
furt in Styria, and in 1797 compelled Austria to make
the Peace of Campo Formio.

Frederick William II was succeeded on the Prussian
throne in 1797 by Frederick William III, whose reign
extended to 1840. In 1799 war was renewed with
the French Republic, Austria acting in concert with
England and Russia, while Prussia refused to join the
coalition, hoping to profit by the disasters of Aus-
tria. The Austrians were beaten at Marengo and
Hohenlinden and begged for peace. Napoleon, now
First Consul, and soon to be Emperor of France, ex-
acted from Germany twenty-tour thousand square
miles of territory, occupied by three million five hun-
dred thousand people. The boundaries of Germany
were established at the Adigc in Italy and along the
Rhine on the west. Napoleon also formed the states

on the eastern bank of the Rhine, which was now
under his control, into a territory that he regarded as
;. barrier against Austria and Prussia. The Peace of
Amiens, concluded in 1803 between England and
France, secured a cessation of conflict on Uie Conti-

nent, but it was the quiet between the paroxysms of a
fever, for the French Emperor (elected in 1804) had
undoubtedly determined to make himself master of all

western and central Europe. In 1S04 Francis II

recognized Napoleon as Emperor of France; Prussia
also acknowledged him, but England, Turkey, Russia
and Sweden refused the title recognition. The ag-
gressions of the French emperor brought on a war in

1805 between a coalition composed of nearly all the
European powers except Prussia, against the French,
who were assisted by Bavaria, Wurtemburg and Baden.
Napoleon immediately advanced into Germany and at

the battle of Austerlitz, fought December "2, 1805,
shattered the Austrian and Russian armies. By the Austcrliti
Peace of Presburg, which followed, Germany ' was
humiliated as never before. Venice was ceded to the
kingdom of Italy, the Tyrol and Vorarlburg to
Bavaria, and other territories to Wurtemburg and
Baden. Bavaria and Wurtemburg were erected into
kingdoms, the " Confederation of the Rhine " was
formed by the French conqueror, and the German
Empire was broken up, Francis II abandoning the xhe
title of emperor. Up to this time the Prussian king Empire
had remained quiet, but seeing in Napoleon's actions a dissolved,

desire to readjust the relations of the whole of Europe,
ond consequently danger to his own kingdom, made
ready for war. Napoleon, who had heard with ill-

concealed anger the Prussian boasts of the invinci-

bility' of the "Soldiers of Frederick the Great," eagerly
embraced the opportunity, and himself at Jena and lena.

Marshal Davoust at Auerstadt on the t4th of Octobe
1806, cut to pieces or captured the larger part of the

Prussian army. By the Treaty of Tilsit in 1807, made
between the Russian emperor and the Prussian king
on one side, and Napoleon on the other, the territories

of Prussia were reduced nearly one-half, and its mon-
arch treated with contempt. An attempt by Austria
in 1809 to recover her lost position led to the defeat of

her army at Wagram, and by the subsequent Peace of Wagram
Schonbrunn Austria was compelled to relinquish large

tracts of her territory. The immense losses of the

French in their invasion of Russia in 1812, and the

constant waste of Napoleon's resources by the savage
war in Spain, so weakened his strength that the Ger-
mans entertained hopes of deliverance from the bond-
age to which he had subjected them. The coalition

formed by Austria, Russia and Prussia in 1813-14 beat
Napoleon at Leipsic and forced him back to France. Leipsii

At Fontainebleau he abdicated and was sent to Elba.

Returning in the spring of 181 5, he was definitively

overthrown at Waterloo and imprisoned at St. Helena,
where he died in 1S21. The Congress of Vienna,
which began its labors on the first abdication of Na-
poleon and concluded them after Waterloo, restored
with several changes the boundaries of the German
states. Prussia received more than half of Saxony,
the Rhine province with its old possessions in West-
phalia, Posen and other small acquisitions, but lost its

Slavonic populations in the east. It was now a strictly Rgs,„„
German state. To Austria were given the Bavarian t^on

and Italian Tyrols, Lombardy and Venice, which
states, under the astute management of Metternich,

gave the Hapsburg empire a predominating influence •

in Italy. Bavaria was guaranteed its territory, receiv-

ing in exchange for the Tyrol the Grand Duchy of

Wurzburg and the Palatinate on the left bank of the

Rhine. Hanover was increased by an addition of ter-

ritory which gave that kingdom control of the mouths
of the Elbe, the Ems and the Weser. The kingdom
of the Netherlands was enriched by the annexation of

Luttith and the Grand Duchy of Luxembourg. Ham-
burg, Lubeck, Bremen and Frankfurt-on-the-Main
became free cities. The new "German Confederation" confedei"
consisted of thirty-nine states, including the two great ation.

monarchies of Austria and Prussia, four Kingdoms,
one Electorate, seven Grand Duchies, nine Duchies, ten

Principalities and four free Cities. The territories ot

each ttate were guaranteed by the others ; the citizens
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of each had certain rights in all, and freedom of re-

ligious opinion was established. Disputes between
states were to be settled by a diet sitting at Frankfurt,
with an Austrian for permanent president. Immedi-
ately after Waterloo the Emperors of Russia and
Austria and the King of Prussia executed a peculiar

compact called the " Holy Alliance," by which they
bound themselves as the representatives of the three

branches of the Christian church to treat one another
as Christian brethren and to govern their people on
the basis of Christian principles. The Pope and the

Sultan were ignored, but the other monarchs of Europe
were invited to join the alliance and did so, with the

exception of England, whose Prince Regent could not
act without the direction of the Parliament.
As might have been foreseen, the jealousies and di-

visions of the German states deprived that country for

a long time cf any weight in European politics, but in-

ternal peace .was secured and the ravages of the Na-
poleonic wars were covered over by the industry of
the people. The condition of the masses was improved
physically, but a new force was moving among them
and they were beginning to aspire^to something higher
than submission to kingly decrees. The French
democracy which sprang into action out of its bloody
cradle was diffused throughout central Europe by the

passage of the French armies, and wherever they pene-
trated they left with the people an aspiration for tVee-

dom. Recognizing this sentiment in their peoples,

the rulers of the German states endeavored to retain

the old supremacy of the Throne. To them, the

political agitation of the years succeeding the Na-
poleonic wars was but a continuation of the struggle, al-

though the enemy was now their own subjects. In iSi6
the Prussian government suppressed a democratic jour-

nal which demanded fulfilment of the royal promises to

the people, given after the return of Napoleon from
Elba. Popular leaders remonstrated against the sup-

pression and demandea constitutional freedom, but the

Prussian government refused to fulfil its pledges until

compelled by the revolution of 1S48. A few states which
granted constitutions so restricted them that they were
practically inoperative. In Austria, Metternich. the eflS-

cient instrument of the Throne, labored to silence every
voice raised against absolute monarchy. Repressed at

home, German liberalism extended its sympathies to all

peoples who strove to throw off the yoke of despotism.
The assassination of the dramatic author, Kotzebue, in

1S19, on the suspicion that he was a Russian spy, did
the cause of freedom much harm, for this act was used
as an argument in favor of the repressive measures
which the governments of the states at once adopted
to crush the popular aspiration for libertv. The Carls-
bad Resolutions of 1S19. the "Final Act" of 1S20, and
subsequent measures confirmed the power of the Holy
Alliance and made it an engine for the oppression of
the people. The French revolution of 1S30 found a
sonorous echo in the Rhine provinces. In iS:;; thirty-

thousand men gathered at Hambach in the Patatimte
to consider means for the emancipation of Germany,
but the Bavarian troops put an end to the demonstra-
tion. Disturbances in Frankfurt, Brunswick, Cassel
and Saxony were quickly put down. Hanover in 1S33
granted a liberal constitution to its subjects. Francis
of Austria died in 1S35 and the crown passed to his

son Ferdinand. Liberal government was expected
from him, but he adhered to the principle of absolutism.
His subjects continued their demands for reform, but
obtained nothing. In 1S37. on the death of William
IV of England, who was also King of Hanover, the
latter kingdom was separated from the British crown
and given to the Duke of Cumberland, who overthrew
the constitution and banished its principal supporters.
Prussia was prosperous in her industries and trade.
Her schools became models for the other nations of
Europe. The old universities were fostered and a new
one was founded at Bonn. Religious toleration was
the rule; in 1S17 an Evangelical union was formed

through a recorrciliation of the Lutheran and Reformed
Churches. Between 1S2S and 1S34 the German states,

with the exception of Austria, united in the "ZoU-
verein" or Customs-Union, with Prussia at its head. Zollvereit

Under this union the commerce and trade of Germany
were rapidlv developed. The steamship and the loco-

motive were adopted at once by the commercial centers,

and the German merchant navy rose to the third rank,

standing next to those of the United States and Great
Britain.

Frederick William III was succeeded in 1840 by his Frederick

son, Frederick William IV. This sovereign had a sin- William

cere desire for progress, but the revolutionary party in
'*

•

Prussia was not satisfied with the concessions made by
him, and the'political agitation increased. In self-defen.-e

he turned back to his kingly prerogative, and the re-

sult was an alienation from him of the affections of his xhe risinj

people. The French revolution of 1S48 rolled into and of 18+8.

over Germany with a force before which the thrones
were powerless. In an endeavor to avert the ruin of

their states, the various rulers made large concessions to

the liberal party, but without avail. Berlin and Vienna
were captured b^- the populace, and it seemed as if the

bloody scenes of '93 in France were about to be re-

peated. Hungary and Austrian Italy were aflame with
insurrection. Frederick William gave way to the de-

mands of the radical party, and in a proclamation
pledged himself to maintain the freedom of the press

and also to strive for a union of all Germany in a fed-

eral state. A national parliament met at Frankfort,

but the delegates split into two factions and did little

else than quarrel among themselves. The republicans

were too radical, and the constitutionalists too

conservative, to furnish any hope of united action.

The Italian insurrection was put down by Marshal
Radetzky. and the revolutionists in Vienna were sup-

pressed with an iron hand by Prince Windischgratz.

The Emperor Ferdinand abdicated and was succeeded Francis

by his nephew Francis Joseph, then eighteen years ofJoseph at

age. By a decree promulgated in 1S49, Austria became Austria,

a constitutional monarchy. General Wrangel quelled

the disturoances in Berlin, and a constitution was given

to the kingdom of Prussia. The National Parliament

elected the Prussian king, Frederick William, Emperor
of German3-, but he declined the imperial crown. After

changing its place of meeting several times, the National

Parliament came to an end at Stuttgart in 1S49, having

accomplished nothing. In Hungary the insurrection

became formidable and assumed the character of a race Hungar-
war. At first the Magyars were successful, and Louis ian insor-

Kossuth was proclaimed President of the Hungarian '^^uon.

Republic. The Austrian emperor appealed for aid to

the Czar of Russia, who immediately sent a large

army into Hungary, and in 1S49 '^"^ Maygars were
overcome. Many of the leaders were exiled and others

were put to death by Marshal Haynau, who, by his

atrocities, earned the title of the "Hungarian Butcher."

Schleswig and Holstein had been annexed to the Dan- Schlesw-.c

ish kingdom, but contained a large German population, Holsi«in

who had attempted to set up an independent sovereignty.

Their scheme was thwarted by the Danish king in

1846. In 1S48 Schleswig and Holstein revolted, and
with the assistance of Prussian troops expelled the

Danes from the provinces and invaded Jutland. Eng-
land and Russia threatened to interfere, and the war
flagged. Prussia concluded a peace with Denmark,
which the people of Holstein rejected and renewed the

war. Austria and Prussia ordered that hostilities

should cease, and an Austrian army in 1852 disarmed

the duchies and surrendered them to Denmark. The
question was disposed of for the moment by foreign

influence, evidenced by a document called the "London
Protocol." Other revolts in north Germany which
grew out of the agitation of 184S were suppressed bj
Prussian troops.

The prominent part taken by Austria in the Schles-

wig-Holstein matter added to" the bitterness of feeling

in Prussia against the former power. After the ex-
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citement caused bv the outbreaks of 1S4S the question
of supreinacv in Germanic afl'airs took definite form.

Prussia endeavored to form the "League of tlie Three
Kings"— Prussia, Saxony and Hanover—in order to

provide a center around which to rally the north Ger-
man states against Austria. The latter power called

on the south German governments to renew the Fed-
eral Diet. Austria was joined by Bavaria and Wur-
temburg, and also by the northern powers of Saxony'

and Hanover, and the diet was declared restored in

1851. A trifling conflict of authority between the peo-

ple of Hesse and their Elector was used as a stepping-

stone by Austria, whose troops invaded the principal-

ity to sustain its ruler. Prussian troops occupied Cas-
sel, and war between the two principal powers of

Germany seemed imminent. An eftort was made to

enlist the Russian emperor on the side of Prussia, but
the czar not only refused to act, but made threatening
declarations against the northern German power.
Manteuftel, the Prussian ininister, met the Austrian
minister Schwarzenberg at Olinutz, and in the nego-
tiations Austria was triumphant, but in the end she
paid bitterly for her victory. King Frederick William
also withdrew his opposition to the Federal Diet. The
true sentiinents of the Austrian ruler with regard
to a liberal government were now displayed. Confi-
dent in his strength, the Einperor abolished the consti-

tution granted during the insurrections of 1S48-9 and
restored the power of the Romish ciiurcli. Austria also

directed at Prussia a blow in the form of an attempt to

weaken and dissolve tlie Zollverein, in which the influ-

ence of Prussia was predominant. As in Austria, the
constitution of Prussia was regarded as a menace to

the throne, and although it was not withdrawn, it was
so weakened and hampered as to be useless as a ineas-

ure of reform. Encouraged by the example of Aus-
tria and Prussia, the smaller potentates withdrew their

concessions to the people and absolutism became the
rule of governinent throughout Germany. None of
the states took part in the Crimean war until near its

close, when Austria assumed such a threatening atti-

tude toward Russia that the latter was forced into a
humiliating peace. The mind of Frederick Williain
IV succumbed and in 1S57 his brother, William I, as-

sumed the government as regent, and on the death of
the king in 1S61 he received the crown. On taking the
regency he had declared that "Prussia is ready every-
where to protect the right," and dismissed the Man-
teutfel ininistry. This was a significant act, because it

was supposed to refer to the surrender of the Germans
in Schleswig-llolstein to Denmark. In 1S59 the posi-

tion of Austria in German aftairs was materially weak-
ened by the outcome of war with Sardinia and France.
The Germans generally looked on the Italians as an op-
pressed people, and to a certain extent their svmpathies
were with them, but the dominant influence was a fear

of the aggrandizement of France. Austria demanded
the support of Prussia, which was refused. Later,
Prussia took alarm at the prestige and power of Napo-
leorj III and put her army on a war footing, but failed

to appear on the field. After Williain I came to the
throne he began to prepare for the inevitable struggle
with Austria. Diinly in the future was seen a unified

Germany, whose destiny should be controlled by the
leading Gerinan state. Prussia was deterinined to oc-
cupy this position, while Austria, although relegated to

;he second place by the conflict in Italy aspired to her
old-time leadership. William I met with great oppo-
sition in his preparatory measures, seemingly because
of his assumption that "The King received his crown
from God," and not from the people. Fortunately
for Prussia's ascendency, William in 1862 placed at

the head of his ministry Count Otto Von Bismarck,
then Prussian Ambassador at Paris, one of the most
daring and unscrupulous statesmen to be found in his-

tory. With a firm belief in the great destiny of a
united German people, and devoted to the interests of
Prussia, he bent every energy of his powerful mind

and iron will to th; accomplishment of the task before
him. In the direction of German unity he was sure of
the s- pport of the Gertnan masses, who had seen with
pleasure the movetnent of the people south of the
Alps toward Italian unification. With the aspirations
of his race to political freedom, Bismarck had no sym-
pathy. Prussia was engaged in a constitutional strug-
gle, and Austria took advantage of the consequent dis-
traction to increase her own influence. On the invita-
tion of Austria, a congress assembled at Frankfort in
1S63 and declared that a Parliament should be estab-
lished, composed of a House of Princes and a House
of Delegates, the latter to be selected by the legislative
houses of the several states, one-third by the hereditary
family of each state, and two-thirds by' a popular vote.
Control of the whole machine was to be in the
hands of Austria. Prussia refused to participate in
the congress, and was supported by several of the
sinaller states. The movement came to naught. With
contemptuous audacity, Bismarck advised the Austrian
minister Rechberg to transfer the capital of Austria
to Hungary, outside of Germany.

In 1S63 the Schleswig-Holstein question became w ,(v
prominent by the death of Frederick VII of Denmark. Denmark.
The London Protocol provided that he should be suc-
ceeded by Prince Christian of Glucksburg as Christian
IX. When the incorporation of Schleswig with Den-
mark was attempted in 1S63, that province stood on a
different looting from Holstein, which was a member
of the Gerinan Bund. Holstein was occupied bv a
force of Saxons and Hanoverians. Prussia and Aus-
tria, having both signed the London Protocol, were in

an embarrassed position, Prussia protested against
the incorporation of Schleswig, and Bismarck de-
clared that the first cannon-shot fired in the attempt
to enforce it would destroy the obligation imposed on
Prussia by the Protocol. Austria could not aftbrd to
sacrifice her influence by abandoning the Germans in

Schleswig, and therefore favored the protest of Prus-
sia. England withdrew from the dispute on the ground
that, as the Protocol was the joint act of the great
powers, none of them could act singly to enforce its

provisions. At the same time the English encouraged
the Danes to resist. Prussia and Austria sent an army
into the disputed country and drove out the Danes,
following them to the extremity of Jutland. In 1S64.

a peace was concluded, by which the King of Den-
mark ceded all his claims upon Schleswig-Holstein
and Laiienburg to the King of Prussia and the Emperor
of Austria. Difficulties immediately sprang up be-
tween the two great German states over the duchies,
which the^' were supposed to hold in trust. Bismarck
in fact declared that Germany held Schleswig-Hol-
stein and Lauenburg for Frederick of Augustenburg,
but subsequently he demanded that the troops of the

duchies should be incorporated with the Prussian
army, that their foreign relations should be under the
control of Prussia, and that the fortress of Kiel be
given to the same power. Austria expected to estab-
lish in the duchies a state which would embarrass
Prussia in its plans for supremacy, and supported
Frederick in his refusal to accede to the Prussian terms.

At a personal interview held between the King and the

Emperor at Gastein in 1S65, Lauenburg was ceded to

Prussia, and a money indemnity therefor paid to

Austria, while Schleswig was to be governed by the
former power, and Holstein by the latter. Austria en-

couraged Frederick of Augustenburg in his claims
as against Prussia. That power determined to enforce
its demands upon the duchies, and to require of several
other states that their military organizations be placed
under her control. Austria threatened to pass the

Schleswig-Holstein controversy over to the Confedera-
tion, which could be depended upon to decide against
Prussia. Early in 1866 the Austrian government
called on all the states under its influence to prepare
for war. Bismarck issued a circular letter to the Ger-
man states setting out that to conserve German inter-
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ests a reorganization of tiie Confederation was neces-

sary; that if Prussia's strength were broken, Germany
would cease to be a power in Europe. He also called

upon them to state specifically how far Prussia could

relv on them for support if attacked by Austria. In

addition to this he demanded the assembling of a Ger-
man parliament. With a hope of rescuing Venetia

from Austrian domination, Italy concluded an alliance

with Prussia. The Schleswig-Holstein question was
passed over to the Confederation by Austria. Bis-

marck at once declared the Gastein convention broken,

and the Prussian troops drove the Austrians out of

Holstein. In the meantime the opposition in the

Prussian House of Deputies denounced the course of

its own government, which continually violated the

constitution, but Bismarck, relying on the loyalty of

the people, went on with his preparations tor war, pro-

posing to strike down Austria with one blow. The
Confederation assembled in Vienna, and, on its adop-
tion of a motion inimical to Prussia, the ambassador of

that country declared the Bund dissolved because of

its unconstitutional proceedings. At the same time he
brought forward a new constitution, which the states

were asked to accept. The war came on at once.

Oldenburg, Brunswick, Coburg-Gotha. Mecklenburg
and other northern principalities joined with Prussia,

while Austria was allied with Hanover, Saxony-, Hesse,
Bavaria, Wurtemburg, Darmstadt and Baden. Han-
over, Sa-\ony and Hesse-Cassel were at once seized by
Prussia. The Prussian forces entered Bohemia and
pressed rapidly forward. The Austrian army under
Benedek consisted of two hundred and thirty thousand
Germans, Hungarians, Slavs and Italians, the latter

from the Austrian provinces, in Italy, serving unwill-

ingly The Prussians were superior in numbers, and
under the discipline and organization of Von Moltke
had reached a high state of efficiency. The two armies
met at Koniggratz July 3rd, 1S66, and when the day
closed on the defeated and dispersed army of Austria
that power had sunk to a minor place and Prussia oc-

cupied the proud position of the leader of Germany.
In a frantic attempt to maintain herself, Austria en-

deavored to secure an alliance with the French em-
peror, and to set tree her own troops in Italy, bv the

cession of Venetia to Louis Napoleon. This act was
viewed throughout the states as decidedly un-German,
and alienated all the nationalists from the cause of
Austria. Napoleon accepted the cession, but inter-

fered no farther than to offer a peaceable mediation.
An armistice was entered into July 22nd at Nikolsburg,
which was followed by the Peace of Prague, August
23rd, 1S66. Results of the most substantial kind were
secured to Prussia by this treaty. Hanover, Schles-
wig-Holstein, Hesse-Cassel, Nassau and Franktort
were annexed, uniting the hitherto geographically-
separated sections of Prussia. The voice of discontent
in the kingdom was hushed by the decisive victory of
Koniggratz; the King, Bismarck and Von Moltke
became objects almost of worship. The unconstitu-
tional usurpations b}- the Crown were ratified, and an
act of indemnity was passed for all acts and expendi-
tures which had gone beyond legitimate authority.
Nor was the effect less in the direction of German
unification. Bismarck was as relentless in the prosecu-
tion of his project as he had been in his operations for
the supremacy of Prussia, which was only a first step.

In conformity with a plan brought forward by him in

1867, all the states north of the Main were formed into
a Confederation with Prussia at its head. This union
was more than a mere confederation. It was a united
state, in which Prussia held control of the military
forces, foreign affairs, the postoffice and the telegraphs,
weights and measures, and coinage; to the smaller
states were left their own matters of internal adminis-
tration. Secret treaties of offensive and defensive al-

liance were made by Prussia with Wurtemburg, Baden,
Bavaria and Hesse-Darmstadt, which effectually sepa-
rated those states from Austria. That empire with its

mixed nationalities was excluded from the German
Confederation. The South German states, except
Austria, were also bound to the Confederation by the
Zollverein, which was firmly established by a customs
parliament of all the states. The wise government of

the Confederation by Prussia soon reconciled petty-

rivalries, and expressions of regret were frequently

heard that the line of the river Main had been per-

mitted to shut out the South German states from
membership in the new Bund.

Italy had also profited by the day of Koniggratz.
f ession

The Italian army and navy were both defeated by the of Venetia

Austrians, the first at Custozza and the latter ^^. Lissa, '° !'»'>'

but the Prussian victory caused the annexation of
Venetia to Italy, and the long intimacy and conflict

between the tw-o countries was signalized by a friendly

act of the German pow-er looking to the formation of
an undivided Italian state, occupying the whole
peninsula.

Notw-ithstanding the treaties with the south Ger-
man states, there was developed in them a dislike of
Prussia, founded among the political radicals upon the

arbitrary, unconstitutional methods of Bismarck, and
among the Catholics upon the fact that the leader in

German affairs was a great Protestant state. The causes of
socialistic element also began to make head. Centuries discontent

of caste had so fixed the social status that an aspirant

for higher honors than those which were recognized as

legitimate to his class found himself surrounded by an
iron wall, to be overleaped only by transcendent

genius. Through ages the peasants in the fields had
had for ancestors other peasants of the fields, doomed
to a life of toil without adequate reward. To them
and to the toilers in the workshops the socialistic equal-

ity springing from the annihilation of all rank, w-ealth

and position, offered an apparent elysium.

In this situation nothing could more effectually

silence internal discontent and forward the cause of

unification than a victorious foreign w-ar. The oppor- rhrem J

tunity was soon presented. Louis Napoleon had war wiib

looked for a long contest between Prussia and Austria,

and was both surprised and alarmed by the Prussian

victory, which threatened not only to raise up a great

German empire, but to destroy the "balance of power''

in Europe, to preserve which England and France 'lad

taken part in the Crimean war. The events of the

Austro-Prussian conflict had followed one another .0

rapidly, and so uniformly favoring Prussia, that the

French emperor had been able to do no more th--.

proffer a peaceable mediation. On the conclusion ,1

the war Napoleon demanded "Compensation for

Sadowa'' (Koniggratz) in the form of a cession to

France of the territory on the west bank of th3 Rhine.

Failing in this, the French emperor exhibited a desire

to absorb Belgium, and subsequently proposed to r^n.i^r.

Luxembourg and part of Limburg. These last narnerl

provinces had been placed by treaty in 1815 and 1S30

under the sovereignty of the'Kingo'f Holland. Wnen
the German Confede'ration was dissolved by the events

of 1S66, they lost entirely their connection with Ger-

many. This demand of Napoleon, made in 1S67,

threatened to precipitate a war betiveen north German3'

and France, but the danger was tided over, ostensibly

by a treaty providing that Luxembourg and_ Lim-

burg should remain under the control of the King of

Holland, with a guarantee of neutrality, but really by

the unprepared state of the Freneh army. During the

next three years both powers were engaged in strength

ening theiiarmy organizations and endeavoring to make

alliances. The great superiority of the needle-gun,

demonstrated in the Austro-Prussian war, was sought

to be neutralized bv the introduction into the French

army of the Chassepot rifle, which was really a much
better small-arm than the Prussian weapon. The re-

organization of the French army, which was effected

bv Marshal Neil, was more nominal than real, and the

einperor w-as deceived as to the strength of his forces

until the stress of the campaign was felt, when the de-

Franes.

"onp In;

\.ax.
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ception became apparent, but too late to be remedied.
The French were as thoroughlv deceived by the tradi-

tions of the First Empire and the supposed invincibil-

ity of the soldiers of France as were the Prussians
when they confronted the great Corsican with the
boasted soldiers of Frederick the Great. On the Ger-
man side, Moltke in his cabinet busied himfeK with
the strategy and tactics of the coming war, while Bis-

Casus belli, marck peremptorily demanded and obtained the neces-
sary legislation. An alleged cause being necessary, it

was not difficult to find. In 1S70 the Spaniards, who
had dethroned Queen Isabella in 1S6S, oft'ered the
crown of Spain to Prince Leopold of HohenzoUern-
Sigmaringen, a descendant of a younger branch of the
house of which the King of Prussia was a mem-
ber. Napoleon at once objected, announcing that

France would never consent to such an extension of
the German power. On the advice of King William,
Leopold declined the proffered crown. The French
minister then demanded that the Prussian king record
a pledge that he would never support the candidacy of
a Hohenzollern prince for the Spanish crown, and also

that the king write a letter of apology to the French
emperor. Both propositions were received with a curt
refusal, and the French ambassador at Berlin was dis-

missed. On the insult to the Prussian king, a great
wave of patriotism rolled over Germany and the voice

. -unco of the nation was raised for war. The dismissal of the
frjssian French minister was received in France as an attack

on the national honor, and the French people became
as eager for hostilities as were the Germans. A diet
of the north German Confederation met July 19th,

1S70, and unanimously placed the military resources of
the nation at the disposal of the government. In
France orders were issued for the mobilization of the
army, and war was declared. Napoleon had received
assurances which warranted him in thinking that Aus-
tria, Denmark and Italy would join him in the war. It

was also supposed that the dislike of Prussian methods
among the south German states would eecure their aid
for the French cause. Revolts were oven expected in

Saxony, Hesse and Hanover. Napoleon was leaning
on a broken reed, for both Italy and Austria main-
tained a strict neutrality, and all the German states
under an irresistible impulse of race piide leagued their
forces with the armies of the Confederation. Napo-
leon knew that his troops were numerically inferior to
the united German forces, but hoped to imitate the
lightning-like movements of the First Emperor, and
dash upon a dispersed German army, giving it no time
to concentrate. The conditions, however, were entirely
different from those which existed at the time of the
great campaigns of 1805, 1806 and 1809. The admi-
rable discipline which then characterized the veteran
French army was now found transferred to the Ger-
man forces, and a silent, stern soldier, without the
;ommanding genius of the great Napoleon, but fully
as expert in strategic combinations held the Teutonic

Opeu.i.t, troops in leash. The French emperor collected one-
of the cam- hundred thousand troops at Strasburg. His main
nniorn-

army, which he proposed to command in person, was
r.':embled, one hundred and fit'ty thousand strong, at
i.'-etz. A reserve of fifty thousand men garrisoned the
fortified camp at Chalons. A junction was to be
eftected between the army at Strasburg and the one at
Metz, the two to cross the Rhine together.
The German plan contemplated an invasion of

south Germany by the French, which would be neu-
tralized by the assembling of the German army in the
Palatinate on the French flank. In the first days of
August four hundred and fifty thousand Germans were
concentrated between Treves and Landau, while one
hundred thousand more were on the march to the
tront. The French emperor advanced first, moving
upon Saarbrucken on the 2nd of August and driving
out a small German detachmert which occupied the
town. This afi'air was proclaimed in France as a great
victory. On August 4th, the Crown Prince of Prussi;.

paign.

moved across the frontier, attacking a French division
at Weissenburg. The French fought heroically, but
were forced to retire with heavy loss. Marshal Mac-
Mahon, in command of this division of the French
army, hastily withdrew to VVoerth, but before he could
collect his forces, a part of whom were coming up
from the rear, the Crown Prince attacked him, on the
6th of August, and after a severe contest, in which the
French Turcos and Zouaves distinguished themselves,
drove MacMahon from the field into the passes of the
Vosges Mountains. Part of the discomfited French
army fled to the south and took refuge in Strasburg.
On the same day a Prussian force assaulted General
Frossard, who had taken position on the Spicheren
Heights near Saarbrucken, and at the close of the
fight Frossard retired to Forbach, beyond the frontier

of Lorraine. By these operations MacMahon was cut
off from a junction with the main French army at

Metz. By a circuitous march he reached Chalons. So
far the whole French plan of campaign, which con-
templated an immediate advance on Berlin, was de-
feated, but the reverses already sustained were not yet
beyond remedy, for the finest part of the French army
had not been engaged, and in the defensive campaign
forced upon them, advantages of position might be
made to compensate for inferiority in numbers. A Retreai

rapid concentration of the imperial armies was ''t-?.'^"'*,

tempted by a backward movement to the Moselle. """^ '

The three German armies advanced into France ai

once. The passes of the Vosges were forced and the

retreating French under MacMahon were pursued by
a division while the remainder of the Germans moved
toward Metz. Abandoning everything to the east-

ward except Metz and Strasburg, the French army
under Bazaine endeavored to concentrate near Chalons,
with the design of ultimately falling back on Paris.

Passing through Metz, Bazaine reached the left bank
of the Moselle, but at Courcelles his rear-guard was
overtaken and compelled to fight. In this battle the

French Third and Fourth corps were beaten and
driven under the walls of Metz. Bazaine moved out

toward Verdun. Arriving at Vionville on the i6th. Battle of

he was attacked in flank, and as the successive divisions Vionville

of the two armies came up a desperate battle was
fought, which resulted in such an obstruction of the

road toward Verdun that Bazaine gave up his attempt.

He held his position with the intention of continuing

the battle, but his danger was extreme, because of the

heavy reinforcements which the enemy were receiving.

On the 17th two hundred thousand Germans were con-

centrated before Gravelotte, commanded by the king Battle 01

in person. The French force was decidedly inferior in Gravelote.

numbers. In the maneuvers which preceded the bat-

tle the positions of the two armies were so changed
that the German line faced, the east, and the French
stood with their backs toward Germany. The latter,

intending to fight a defensive battle, strengthened their

line and took all possible advantage of the heights and
the numerous ravines with which the position was
intersected. The Germans attacked at nine o'clock in

the morning of the iSth. The fighting was desperate,

and the assailants were unable to force the position

until, toward evening, a flank attack by their Twelfth
corps compelled the French to giv.e way. During the

night Bazaine withdrew into Metz. The French loss

was about twelve thousand, and that of the Germans
twenty thousand, but the disparity in losses was more
than compensated for by the shutting up of the French
anny in Metz. Masking that fortress with a force of

one hundred and sixty thousand men under Prince

Frederick Charles, the German army moved toward
Chalons. In the meantime the French in Paris had Ff^voh'tioi

turned against their emperor, deposing him, and de- '" F3»«ee.

daring for a Republic. A plan was devised by General
Palikao which required the French at Chalons, under
Napoleon and MacMahon, to move along the Belgian

frontier in order to eft'ect a junction with the army of

I 3azaine at Metz. The Germans, receiving informatic-n
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of the movement, marched across the country to inter-

cept it. The French were moving on an arc of a

circle, while the Cjermans marched on a chord of the

same arc. The German advance encountered the
French on the 29th of .\ugust at Nouart. On the 30th
a part of the French army was beaten in the battle of
Beaumont, and by the 31st their whole force was hemmed
in bv the Germans. Under these circumstances the.

battle of Sedan was fought on the ist of September.
After a day of fighting, the French were driven into

Sedan, where thev were subjected to a murderous fire

from the German artillery. Reduced to despair. Na-
poleon surrendered. Paris having declared against

him, he was compelled to throw himself on the gener-

osity of the Germans, who assigned him as a residence

thecastle of Wilhelmshohe in Cassel. MacMahon
was severely wounded during the combat. The sur-

rendered army numbered between eighty and ninety

thousand men, with three hundred and thirty pieces of

artillery. At Metz, Bazaine made several unsuccess-

ful sorties, and was forced by lack of supplies to sur-

render the fortress on the 27th of October, with about

one hundred and eighty thousand men. Meanwhile
Strasburg had been besieged, and held out under
General Uhrich until September 28th, when the cit^'

was surrendered with eighteen thousand troops.

.\fter the capitulation of Metz the German army ad-

vanced on Paris and besieged it. Upon the deposition

of Napoleon, the city had been placed under a pro-

visional government and General Trochu intrusted

with the defense. Paris was defended by about three

hundred thousand men, including the troops of the

line, the marines and the national guard. The Ger-
man force was numerically inferior, but the disparity

in numbers was more than made up by the indecision

of Trochu's character and the superior organization

and discipline of the besieging army. The marines,

who manned the forts, and the troops of the line as

well as the mobiles from the provinces who fought

outside the walls of the city, sustained the old-time
reputation of the French as a martial race, but the

national guard of Paris did little more than consume
provisions and indulge in mock heroics. The German
lines of investment were drawn about the city in the

fall and early winter, and the siege resolved itself into

a starving-out operation with occasional sorties by the

beleaguered French. While the siege was in progress

several armies were raised in the provinces and ad-

vanced to the relief of the capital. One of these ex-

terior forces, commanded by Garibaldi, carried on a

partisan warfare in the southeast ot France, but was
defeated by Gen. Werder at Pasque, near Dijon, in

the latter part of November. A German division

under Gen. Von der Tann advanced to Orleans, where
it was attacked by an improvised French army and
driven back. Reinforced bv the troops under Prince
Frederick Charles, who took command of the whole
German strength in this part of France, the invaders
moved on Orleans and drove across the Loire the army
of Aurelles de Paladine. The hastily raised French
Army of the North, commanded by Gen. Bourbaki,
was confronted by Gen. Manteuffel at Amiens and
forced back to Arras. Manteuffel then occupied
Rouen and stretched his lines across the country to

protect the besiegers of Paris from attack on the north
and west. Late in November a sortie was made by
the French from Paris in a southeasterly direction for

the purpose of effecting a junction with the .\rmy of
the Loire. Moving toward Paris, the Loire Army
was checked by Frederick Charles at Beaune la

Rolande. The sortie from the capital, which was led

by Gen. Ducrot, was unsuccessful, the French being
thrown back into the city after a fierce struggle in

which both armies sustained heavy losses. The Ger-
man force at Orleans pushed out southward in the first

days of December. A detachment of the French was
driven through Tours to Gien. where it was dispersed.

The main body of the Armj of the Loire, under Gen.

10—^<w

Chanzy, who had succeeded Paladine, met the enemy
at Beaugency, and, after several days of skirmishing
and fighting, was defeated and pushed back to Le
Mans. On December i8th Gen. Werder engaged a
French division at Nuits in the eastern department, but
fell back to Vesoul on the reception of a report that he
was about to be attacked by a large force under Gari-
baldi and Bourbaki.
About the middle of December the French Army of

the North, now under Gen. Faidherbe, advanced upon
Amiens in concert with a projected sortie from Paris.
Manteuftel attacked the northern army, and after a
well-fought battle the French retreated to Arras.
From Paris the French moved out to the northeast and
reached the village of Le Bourget; here their advance
was stayed, and they were soon pressed back into the
city. Provisions in the besieged capital were nearly
exhausted, and the troops and inhabitants were fed on
a reduced ration. Horses were slaughtered and eaten,
and the fine collection of rare animals in the Jardin des
Plantes was converted into food. There was as yet no
actual starvation, but the pinchings of hunger began to
be felt. Notwithstanding this, the citizens and soldiers

unitedly cried out against surrender. The organized
French forces outside of Paris were included in Faid-
herbe's army of sixty thousand at Arras, the force
under Gen. Chanzy, one hundred and fifty thousand
strong, near Le ^lans, and about twenty thousand
under Garibaldi and Cremer in the eastern districts.

In addition to these, numerous bands of Franc-tireurs
carried on a sort of guerilla warfare in the rear of the
German armies. In the beginning of January, 1871,
Frederick Charles moved against Chanzy, who was
himself on the march to attack the Germans. The
French fell back fighting to Le Mans, where, in a
decisive battle, the Germans beat and dispersed their

opponents. Bourbaki, with the Army of the East,

numbering about one hundred and fifty thousand un-
disciplined and ill supplied men, undertook tc cut the

enemy's line of communication with Germany, design-
ing ultimately to invade that country. Gen. Werder
occupied a position near Montbeliard, where the

French attacked him, but Avere compelled to retreat

after an indecisive action. Bourbaki was pursued to

Pontarlier, near the Swiss line, and was there attacked

bv Manteuffel on the first of February. Several
tliousand of the French were captured and the re-

mainder escaped into Switzerland, in which neutral

territory they were disarmed. Faidherbe, w-ith his-

little Army of the North, advanced resolutely to St.

Quentin. where, in a battle with a superior force on the

igth of January, he was decisively defeated. In the

meantime the fortresses of Thionville, Montmedy and
Mezieres, with others, fell into the hands of the Ger-
mans, to whom scarcely any organized resistance was
opposed except at the capital. The bombardment of Paris tasen.

Paris began January 5th. Trochu conducted a last

desperate sortie toward St. Cloud on the 19th of the

same month, but made no permanent impression on
the German lines. Food supplies were now so reduced,

and the impossibility of relief from the outside was so

evident, that the capitulation of Paris was seen to be

unavoidable. That city surrendered January 28th,

1S71, and during an armistice of twenty-one days a

National Assembly met at Bordeaux and agreed to the

German terms. A treaty of peace was negotiated at Treaty ot

Frankfort on the loth of May, by which France ceded Frankfort

to the victors the German part of Lorraine, including

the fortress of Metz, and all of Alsace except Belfort.

The French also agreed to pay to Germany five thou-

sand millions of francs as a war indemnity. As
security for the payment of the indemnity, the Ger-

mans were to occupy with their troops the forts north

and east of Paris and the northeastern departments; of

the country. In the war the Germans captured nearly

four hundred thousand men and more than seven

thousand cannon. While the Siege of Paris was in Gernian>

progress a proposition to reconstitute the German Em- united.
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pire as a Confederation by a union of all the states ex-
cept Austria, with the King of Prussia as emperor,
was accepted generally througliout the nation. On
the 3rd of December, 1870, Prince Leopold of Bavaria,
in the name of tlie German governments, tendered the
Imperial Crown to the Prussian Monarch. The neces-
sary legislation was had in the various states, and at

Versailles, on the i8th of January, 1871, King William
of Prussia was proclaimed Emperor of Germany.
The German army made a triumphal entry into Paris
on the 1st of March, and retired after occupying the
city thirty-six hours. On the 7th of March the Ger-
man headquarters were removed from Versailles, and
the Emperor set out on his return home, whither his
chancellor had preceded him. He passed over the
memorable fields of Vionville and Gravelotte on his
way, and it was not until the 17th of March that he
arrived in Berlin. That was a day long to be re-

memberec in the Prussian capital. " The venerable
Marshal 'Vrangel, Bismarck, Moltke, Roon, Stein-
metz and Falckenstein were on the platform to meet
him, and the greetings which the veteran Emperor re-
ceived from these tried and trusted servants, from the
members of his own household, and from the people
were full of affection and patriotic enthusiasm. On
the 19th, a solemn thanksgiving service was held at
the cathedral. On the .;jnd, the Emperor's seventy-
fifth birthday was celebrated, the festivities being at-

tended by most of the German princes in person, while
Austria, Spain and Italy sent congratulations. The
Emperor took occasion to reward his officers who had
so well stood by him in the past troubles; Bismarck
was created a prince, and General Moltke was raised
to the peerage with the title of Count. On the i6th of
June a grand military display was held in honor of the
success of the war, when 50.000 troops who had borne
a part in it entered Berlin in triumph and were re-
viewed by the Emperor, who had stationed himsel
under the statue of Blucher. After the review,
William unveiled a statue of his father, Frederick
tVilliam III, and at night the city was illuminated

—

the only dark spot being the building occupied by the
French embassy.
Peace being assured abroad, the Emperor and his

chancellor set about consolidating the institutions
of the new empire. They soon found that they
had two antagonistic parties above all to deal with—the
Ultramontane Catholics on one hand and the socialists
on the other—and for the next ten years the history of
the empire is mainly concerned with the strugglebe-
tween these two parties and the Imperial Government.
Trouble came almost immediately from the Ultra-
montanes, spurred on by the Vatican, which viewed
the rise of a powerful Protestant German empire with
dismay. The first united German parliament met on
the 2ist of March, 1871, and a passage in the Emperor's
opening speech, in which he said that Germany would
leave to every nation to find its way to unity, and to
every state to determine the form of its own constitu-
tion, was interpreted by the Catholics as an intimation
that the Imperial Government would not interfere in
behalf of the Pope's temporal sovereignty. Thev
moved an amendment to the Address to the Throne,
but Bismarck's influence was too powerful for them.
They were defeated by 243 votes to 63, a few socialists
voting with the minority. Shortly after this, a mani-
festo was addressed to the Emperor by the Archbishop
of Cologne and twelve other prelates, complaining of
the course of the Minister of I'ublic Worship in re-
taining in office a religious teacher who adhered to the
Old Catholic doctrines. The Old Catholics were a
party vho opposed the new dogma of papal infalli-
laility, whjch the Vatican Council had proclaimed dur-
ing the Franco- Prussian war. The Emperor replied
that whether his hopes of harmonious co-operation in
promoting the new empire were fulfilled or not, he
would continue as before to grant to each community
the fullest liberty consistent with the rights of others.

and their equality before the law. The religious free-

dom thus accorded to the Old Catholics was very dis-

tasteful to the Ultramontane bishops. A further blow
to their intolerance was dealt by the Bavarian minis-
ter. Von Lutz, who introduced in the diet a bill mak-
ing it penal for clergymen to abuse their office by
political agitation in the pulpit. In the Rhenish prov-
inces, the Roman Catholic priesthood had been in the
habit, during elections, of delivering sermons describ-
ing in pathetic terms the situation of the Pope, and
urging their hearers to elect Ultramontane candidates.
The bill was carried by a large majority.

In 1S72 the conflict with the Romish party deepened
in intensity. Both sides were in an uncompromising
temper; and Bismarck was determined that the state

should not yield. "We will not go to Canossa," he
said. He resolved to settle once for all the old quar-
rel between Pope and Emperor, and to crush the priest

under the supremacy of the sovereign. William was Anci-cdti*-
convinced that the Catholic clergy were wanting in olic icti-w-

loyalty, and adopted entirely the views of his ministry. 1^"°"

He placed at the head of the Department of Public
Worship Dr. Faick, a Protestant advocate, who was
thoroughly in sympathy' with the policy of the govern-
ment, and under Falck's administration a system of
legislation was inaugurated for the purpose of placing
the Romish church in Germany and all its institutions,

clerical, monastic and educational, under the control
of the state. It was a struggle, the Berlin cabinet de-
clared, for the well-being of civilization, of which the
Church of Rome had become the declared enemy; it

was a "kulturkampf—a battle for culture—as an
eminent Deputy of the advanced Liberal party termed
it. The collision between the State and the Romish
church was precipitated by an occurrence purely acci-

dental. Bismarck happened to enter the House of
Deputies one day when Dr. Windthorst, the leader of
the Catholic reactionary party, was making a speech,
in which he complained of the diminished advantages
open to Catholics in the state and in education. The
chancellor delivered an impromptu reply, severely ar- .

raigning the clerical party for their disloyal attitude.
" When I returned from France to devote myself to

home affairs," he said, " the Clerical, or Centre party,
which had just been formed, seemed to me a party
whose policy was directed against the predominance
and unity of the state. I will not conceal from you
that the Government had hoped to rely upon the as-

sistance of the orthodox element. I thought it had a
right to expect that they, above all, would render unto
Caesar the things that are CiEsar's. Instead of this we
find ourselves systematically withstood in the South,
and most violently attacked in the papers and in

speeches destined for the instruction of the lower
classes." The first fruit of this debate was the intro- Schooj

duction of a School Inspection bill, providing that the 1,"^^^"'"'

state should have the supervision of all educational
institutions, public and private; and that all officers

appointed as inspectors should be servants of the state,

and in no way responsible to the various religious de-

nominations. The Catholics, of course, opposed the

bill strenuously, but, oddly enough, the orthodox Prot-

estants united with the Ultramontanes, while the

Poles were against it because they looked upon it as a

step toward Germanizing the Polish provinces. The
Liberals, however, of all shades of opinion, supported
the chancellor. In the royal circle, the only friend of
the measure was the Crown Prince, both the Emperor
and Empress being very lukewarm, but inclined to

favor the old denominational system. Bismarck's

vigorous pleading carried the bill by a majority of 197
to 171. The bill then went to the Upper House. An
unforeseen circumstance strengthened its chances there.

A Polish youth was arrested on a charge of conspir-

ing to assassinate Prince BLsmarck. and his examina-
tion revealed the fact that he had been living in the

house of a Jesuit priest, where the police seized some
important papers. When the School Inspection biR
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came before tlie L'pper House, Bismarck read aloud

several passages from the confiscated correspondence

which were very damaging both to Dr. Windthorst
and to the Bishop of Mayence, in regard to ultramon-

tane intrigues. He charged that the aims of the Cler-

ical party were incompatible with the interests and
policy of the new empire, and read a dispatch from

one of his diplomatic representatives to the effect that

France hoped to gain revenge by stirring up religious

trouble in Germany, and that the Pope sought to over-

throw the empire so that he might re-establish his

secular power in Italy. He concluded with a power-
ful appeal to the Conservative opposition. " While
two Catholic powers existed on our borders," he said,

• each supposed to be stronger than Prussia, and more
or less at the disposal of the Catholic church, we were
allowed to live in peace and quiet. Things changed
ifter our victory of iS66, and the consequent ascen-

dency of the Protestant dynasty of Hohenzollern.
And now that another Catholic power has gone the

same way, and we have acquired a might which with

God's help we mean to keep, our opponents are more
embittered than ever, and make us the butt of their

constant attacks." The chancellor was again vic-

torious. The bill passed the Upper House by 125

votes to 56. Soon afterward there was an open quar-

rel between Germany and the papacy, owing to the

Pope's refusal to receive Cardinal Prince Hohenlohe
as the German representative at the Vatican. The
Prince was " non grata " because he was not only a
Liberal German unionist, but an opponent of the in-

fallibility dogma as well. The matter was discussed in

the Reichstag on the 14th of May, when Bismarck,
after expressing regret at the discourtesy of the Pope,
said that regard for the interests of the Catholic popu-
lation of Germany alone determined him to nominate
another envoy. A majority of the Deputies were for

striking out of the estimates the cost of an envoy to

the Vatican, but Bismarck again prevailed, and the

charge was sanctioned. On the 15th of May, petitions

for the expulsion of the Jesuits were ,j"esented by the

hundred, and it was shown that wi^ile in 1S64 that

order had only 69 convents in Germany, they had in-

creased to 243 in 1S65, to 481 in 1S66, and in iS6g to

826. In accordance with a resolution of the House,
*he Government introduced a bill placing the Society
of Jesus under police supervision, giving the Federal
Council power to remove its members from any part

of Germany where their presence seemed inconsistent

with the public interests, abolishing all Jesuit con-
vents, and expelling all foreign members of the order
from German soil. The bill was passed, and received
the Emperor's sanction. Among those who advocated
it was Prince Hohenlohe, the late Bavarian premier.
The suppression of the Jesuits threw the Roman
Catholic church into a militant attitude. A union of
German Catholics was organized at Mavence with the
avowed object of supporting that church in its conflict

with the empire. The members of the union met at

Fulda in September, and issued a memorial explicitly

asserting that the canon laws were more binding than
those enacted by the secular power, and that the
Church and not the State was supreme in ecclesias-

tical matters, in education, and in marriage contracts.
They also upheld the Episcopal right of excommuni-
cation. The Pope's Christmas allocution contained a
reference to the situation of affairs in Germany, which
added fuel to the flame on both sides.

The response of the Imperial Government to the
Fulda manifesto and the Pope's allocution was the in-

troduction on the gth of January, 1S73, °^ ^^^ cele-

brated Falck laws, called also the " May laws," from
the month in which they were passed. The Prussian
Minister for Public Worship, Dr. Falck, brought in

fo'ir important bills, by which the state proposed to

.aKe into its own hands the supervision of the educa-
tion of the clergy, and to ensure the training of a Ger-
man national instead of an ultramontane clergy.

Hitherto all churches had been left free to govern The
themselves and to educate their own clergy, and in the F^'"^''

case of the Roman Catholics special seminaries had
^"^^

been established for the education of those destined for

the priesthood from their youth upward. All insti-

tutions of the kind now in existence were by the pro-

posed law to be placed under rigorous state inspec-

tion, while the opening of new ones was forbidden.

Candidates for the priesthood were required to attend

the State Gymnasia and Universities, so that a portion

at least of their training might be received among the

laity, and before they could be ordained they must pass

a state examination. The Government was hence-
forth to exercise supervision over all clerical appoint-

ments, and heavy fines were imposed for violations 01

this law.

A supreme court was to sit at Berlin to deal with

cases involving ecclesiastical discipline. These bills

were discussed at great length and with much fervor,

but ultimately all of them were passed by both Houses
of the Prussian Parliament. The German diet opened
on the I2th of March. In consequence of a report Eipufsi.-n

prepared by the committee on religious orders, thepf'''^'"^

Federal Council decided to expel from the Empire the'""*""
"'"

monastic orders of Redemptorists and Lazarists, and

the congregations of the Holy Cross and the Sacred

Heart. This decision gave rise to a warm debate in

the diet, when Bismarck again denounced the ultra-

montane leaders as enemies of the empire, and ap-

pealed to the judgment of history against them. The
Prussian Catholic bishops met at Fulda in April, and

drew up a solemn protest against the ecclesiastical

laws, which was circulated amongst the clergy in their

dioceses. Active resistance to the law began to be of-

fered, and prosecutions were promptly instituted, the

most notorious of those against whom criminal pro-

ceedings were taken being Ledochowski, Archbishop

of Posen, who had systematically made appointments

to benefices in defiance of the laws. He was con-

demned to a fine[of 200 thalers, or four months' impris-

onment, but he "still kept on the same course. The
conflict between the government and the Ultramon

tanes continued all through the year. In October, a

great sensation was caused in Germany and throughout Emperot
Europe by the publication of a correspondence between and Pop«

the Pope and Empe'.or William. Writing on the 7th
^^^^f^.

of August, the Pope charged the German government aflairs.

with aiming more and more at the destruction of

Catholicism, but said he had heard that the Emperor
did not approve of the harshness of the measures

adopted by the government, and that those measures

could have no other effect than to undermine his

Majesty's own throne. "I speak with frankness," Pio

Nono added, "for mv banner is truth. I speak in order

to fulfil one of my duties, which consists in telling the

truth to all, even "to those who are not Catholics, for

every one \vho has been baptized belongs in some way

or other—which to define more precisely would be here

out of place—belongs, I say to the Pope." On the 3rd

of September the Emperor replied saying that he was

glad his Holiness had done him the honor to write to

him, because it afforded him an opportunity to correct

errors which must have occurred in the communica-

tions his Holiness had received relative to German af-

fairs. "If the reports which are made to your Holiness

respecting German questions only stated the truth,

\vrote Wniiam, "it would not be po'ssible for your Holi-

ness to entertain the supposition that my government

enters upon a path which I do not approve. Accord-

ing to the constitution of my states, such a case cannot

happen, since the laws and government measures m
Prussia require my consent as sovereign. To my deep

sorrow, a portion of mv Catholic subjects have organ-

ized for the past two years a political party which en-

deavors to disturb, bv intrigues hostile to the state, the

religious peace which has existed in Prussia for cen-

turies. Leading Catholic priests have unfortunately

not only approved this movement, but joined in it to
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the extent of open revolt against existing laws," The
Emperor expressed a liope that his Holiness would,
upon being informed of the true position of affairs, use
his authority to put an end to the agitation carried on
amid deplorable distortion of the truth and abuse of
priestly authority'. He could not pass without contra-
diction the expression that every one who has received
baptism belongs to the Pope. He accepted no other
mediator with God than Jesus Christ. "This difference
of belief," he concluded, "does not prevent me from
living in peace with those who do not share mine, and
I offer your Holiness the expression of my personal de-
votion and esteem." It was generally conceded that
William had the best of the argument, and congratula-
tions poured in upon him from all parts of Germany.
The city of Augsburg in particular sent a remarkable
address signed by Catholics and Protestants alike, ex-
pressing satisfaction and pride at the independent atti-

tude of the Emperor, declaring the papal complaints of
persecution to be a wanton perversion of the truth,
and urging his Majesty to continue to enforce the laws.
As the Emperor's letter came opportunely just before
the elections to the Prussian and Imperial diets, it had
the effect of gaining many votes in favor of the polic3'

of William and his premier. In the session now in-

augurated another important bill was passed, sanction-
ing civil marriage and civil registration of births and
deaths throughout the Prussian dominions. The func-
tions of the registrar were made obligatory, while
those of the clergy were left optional. On the 7th of
December, William, as King of Prussia, issued a decree
requiring all Catholic bishops, previous to receiving
recognition from the state, to take an oath to observe
the laws of the Prussian kingdom; and not to allow the
clergy subject to them to teach resistance. They had
hitherto sworn only to obey the laws, but reserved to
themselves all rights with regard to their spiritual ob-
ligations. Pius IX grew more and more morose over
the state of things in Germany, and in an encyclical
described the Old Catholics as "wretched sons of per-
dition," and excommunicated their newly appointed
leader. Bishop Rheinkens.
The year 1874 was marked by continual friction be-

tween Bismarck and the Catholic party. Although
both the Ultramontanes and Social Democrats opposed
his repressive ecclesiastical policy, it was supported as
a necessity by nearly all the influential and liberal
classes of German^-. Bismarck had said, "We will not
go to Canossa." He now considered it necessary to
supplement the Falck laws by three additional bills.

The first simply explained certain terms which had
been obscurely worded in the first laws, and had re-
ceived conflicting interpretations in the law courts.
The second and third provided for the administration
of dioceses which might be deprived of their bishops.
Before many weeks had elapsed, four out of the twelve
Roman Catholic bishops of the Prussian kingdom
came to a rupture with the government. Three of
these. Archbishop Ledochowski, the Archbishop of
Cologne, and the bishop of Treves, were arrested and
imprisoned for refusing to pay the fines imposed upon
them for their persistent violation of the Falck laws.
A bill was passed during the spring session of the
Reichstag to prevent the re-assertion of their claims by
offenders whose terms of imprisonment should expire.
Such persons could be ordered by the administrative
authorities of their several states to leave, or take up
their residence in districts assigned to them. Should
an offender still decline to conform to the law, the gov-
ernment of his state was authorized to strip him of his
citizenship, and to expel him from the territory of the
German empire. The Imperial Diet passed this meas-
ure by the enormous majority of 257 to 95. The sup-
plementary Falck laws were likewise confirmed, and it

was decreed that under certain conditions Roman
Catholic congregations should be permitted to choose
their own priests, and have a hand in the management of
church property. Prince Bismarck went to drink the

strife

with the
papal party.

waters at Kissengen in July, and while there a journey-. Attempt
man cooper named Kullmann, imbued with hatred oftoassas-
the ecclesiastical laws, fired a pistol at him. The 5{?^'*

Prince escaped unhurt, and his would-be assassin was
^'^"'="'<^''-

arrested, tried, and sentenced to seven years' penal
servitude. In 1S77 a colossal stattie of Bismarck was
unveiled at Kissengen near the spot where this attempt
upon his life was made. Throughout the year 1874,
Bismarck's anti-Romish policy was pursued with vigor.
Numerous arrests of recalcitrant priests were made, and
diplomatic relations with the Vatican were entirely
broken off. This led to another vehement debate, in
which Dr. Windthorst attacked the foreign policy of
Bismarck. In the course of his reply the chancejloi
said, "I know from the very best sources that Napoleon
was dragged into the war very much against his will
by the Jesuitical influences rampant at his court; that
at the eleventh hour he determined to maintain peace;
that he stuck to this determination for half an hour;
and that he was ultimately overpowered by persons
representing Rome." This speech made a deeper and
more lasting impression than any yet delivered by Bis-
marck since the commencement of the conflict with
the church. One of the first acts of the German Diet
in 1S75 was to pass a comprehensive measure extend-
ing the civil registration of births, deaths and mar-
riages over the whole empire, abolishing clerical juris-

diction in suits for divorce, and allowing Catholic
priests, monks and nuns to marry. The Pope issued Culroina-
an encyclical declaring the Falck laws to be invalid and tion of

contrary to the divine institution of the church. Bis-
marck replied by giving the Ultramontanes another
stringent Falck measure. In March a bill was passed
by the Prussian Diet withdrawing the state grants
from Roman Catholic bishops. Another bill was
passed excluding a'i religious orders and societies of the
Catholic church from Prussian territory. The elec-

tions to the German Reichstag of 1877 were less favor-
able than formerly to the government. The Ultramon- Reaction,
tanes lost considerably, but there was a great Con-
servative reaction as well as a notable increase in the
socialist vote. Bismarck was not slow to perceive that
with the complete triumph of his ecclesiastical policy
the tide of feeling against the Catholics had about
reached its culminating point, and began quietly to

shape his course towards reconciliation with the Vati-
can; but it was not until after the accession of Pope
Leo XIII in 1878 that a modus vivendi between the

Romish church and the German government waS finally

established.

Next to the Ultramontanes, the most formidable op- -g^^^ ^f
ponents of the imperial government were the socialists, the social-

who had been secretly organizing and growing in num- '^t^-

bers since 1862, when Ferdinand La Salle began his

agitation by addressing audiences of working men in

Berlin and Leipsic. La Salle was a gentleman of for-

tune and a philanthropist, and his views were moderate
from the socialistic standpoint. He thought the

method by which working men might rise above their

condition was by forming protective associations with

the aid of the state. Those who championed the cause

after his death were extremists who aimed at nothing
short of communism, and did not hesitate to advocate

revolution if necessary to bring about their Utopia.

After the close of the war with France, this party be-

gan to figure more and more largely at the annual elec-

tions, until in 1877 it was estimated that they could con-

trol one-tenth at least of the voting power of the state.

They thought the time had come for thein to show
their hand openly as early as 1871, when Herr Bebel

gave utterance to their views in the Prussian Parlia-

ment, After remarking that what the Communists had
done in Paris was but an outpost skirmish, whicn
would be followed"up some day by a great European
battle, he exclaimed, "War to the palaces, peace to the

cottages, and death to luxurious idleness, is and ever

will be the watchword of the proletariat in all parts of

the world." Several strikes of workmen, notably in

\
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Berlin, occurred in tlie fall, and before the year closed

a meeting of working men was convened in the capital

bv the Social Democratic Union. Its objects were to

protest against the petty remuneration given to the

landwehr and reserves as compared with the munifi-

cent grants made to the generals and other officers, and
to adopt some plan for greater industrial co-operation

among the Berlin working men. As a counterbalancing

movement, when the manufacturers assembled for their

annual meeting at Leipsic, they took into consideration

the interests of the capitalists, and sought to contrive

measures for overcoming the hostility of the workmen.
Notwithstanding the complaints of the socialists, the

commercial condition of the empire was very prosper-

ous. The war had not appreciably interfered with

business, and the taxes yielded as much in 1870 and
1S71 as in the preceding years of peace. The com-
merce of the country was sound at heart, and after the

conclusion of peace with France the commercial pros-

perity of the German Empire advanced by leaps and
bounds, money being so plentiful that means could

scarcely be found to employ it. Seven years of tran-

quillity and prosperity passed, and while Bismarck's
hands were full with the Catholic troubles, the social-

ists made no overt demonstration of opposition to his

government. But in 1878 the whole civilized world
was shocked by an attempt, as cruel as it was foolish,

to take the life of the aged Emperor while he was driv-

ing in the avenue called Unter den Linden with his

daughter, the Grand Duchess of Baden. A mechanic
named Hoedel came behind the carriage and fired twice

at William, missing both times. "Is it possible these

shots are intended for me?" was the comment of the

astonished Emperor. Hcedel was tried and executed.
All Europe joined in expressing detestation of the

crime, and among the most gratifying messages of con-
gratulation received by William was one from Marshal
MacMahon. President of the French Republic. In con-
sequence of Hoedel's attempt, the government intro-

duced in the Reichstag an anti-socialist bill of a very
stringent character. It was earnestly opposed by Bis-

marck's own friends, the National Liberals, Herr von
Bennigsen and Dr. Lasker making speeches against it.

The government was badly defeated, chiefly by liberal

votes, and withdrew the bill. But on the 2nd of June
a far more serious attack than Hoedel's was made upon
the Emperor. As he was passing through Unter der
Linden on foot, two shots were fired at him from the

second floor of a house by Dr. Nobiling, who was im-
mediately arrested. He fired repeatedly upon those
who forced their way into his apartment, and then
turned his pistol on himself, inflicting wounds upon
his head before he was overpowered, of which he soon
died.

The Emperor was taken in a carriage to the palace,
where thirty small shot were extracted from his arms,
neck, and shoulders, when the operation had to be sus-
pended because of the inflammation of the wounds. "It

is well thou wast not with me this time," said William
to his belo-ved daughter. He was incapacitated for

public business for six months, during which time the
Crown Prince Frederick acted as regent. For some
time a fatal issue was dreaded. These crimes made a
deep impression upon Prince Bismarck. The Ameri-
can general Grant, who was then making a tour of
Europe, was in Berlin at the time of Nobiling's attempt,
and had a conversation with the Prince on that subject.

The American general having expressed the horror
with which he and all his countrymen regarded the act,

Bismarck gave free vent to his feelings. "We see an
attack made on the life of an old man," he said, "one
of the best men in the world. There never was a man
with a more modest, generous, humane character than
the Emperor. He is quite distinguished from those
born in so high a position, or at least from most of
them. You know that people of his rank, born in the
purple, come to believe themselves diflFerent from their
fe!lowcreatures They attach little in.-'oi t^ncc ^o the

feelings and wishes of others. Their whole education

tends to suppress human sympathy. The Emperor, on
the contrary, is sympathetic and humane in everything.

He has never in his life injured anyone, or treated

him with harshness. He is one of those whose kind

nature wins the hearts of all. He is always occupied

with the happiness and welfare of his subjects and his

entourage. It is not possible to conceive a type of

gentleman more noble, amiable and generous. He is

adorned with all the lofty qualities of a Prince, and all

the virtues of a man. I thought that the Emperor
could pass through his empire alone and unattended
without the slightest danger, and yet we see that people

have attempted to murder him. Our Emperor is in all

things so republican that even the most bitter republi-

can would admire him if his judgments were impartial."

The parliament would doubtless now have reconsidered

their action, and passed the bill for the suppression of

socialistic meetings and publications, but Bismarck
would not give them the chance. On the nth of June The so-

an imperial ordinance pronounced the dissolution of "^gj,*^
parliament in consequence of the rejection of the law. *

At the elections which followed, the socialists returned

fewer members, though they polled a larger number of

votes, only 9 instead of 12 being elected. The conserv-

atives largely increased their strength, while the liber-

als were greatly weakened. The Emperor's speech,

which was read "by deputy at the opening of the Ger-
man diet on the 9th of September, dealt chiefly with

the attempts made upon his life and the anti-socialist

bill to be laid before the house. A hope was confi-

dently expressed that the deputies would not refuse to

grant the means of giving the peaceful development of

the empire the same security against attacks from
within as it had enjoyed against those [from without,

and that the spread of the socialist movement would
be arrested. When the bill was introduced, Count
Stolberg, as spokesman for the government, admitted

that the measure was one of great severity, but insisted

that halfway measures would only do harm. The Ul-

tramontane party opposed the bill, and recommended
its reference to a select committee. Herr Bebel denied

that there was any connection between the Social de-

mocracy and the crimes of Hoedel and Nobiling.

Prince Bismarck was reproached for having formerly

courted the socialists whom he now sought to repress.

In his vindication, the chancellv/f admitted that he had
been on intimate terms with La Salle, but maintained

that, so far from being an extreme revolutionist, that

prominent socialist was deeply imbued with national

and even with monarchical principles. The bill was .\cts for tist

ultimately referred to a committee of 21 members, was I^^P^^^^^
reported "back, and finally passed the Reichstag by 221

votes to 149. By this bill it was left to the authorities

to decide what socialist and communist doctrines were,

and to take peremptory measures for the suppression

of socialist writers and agitators. It came into force

immediately, and four clubs in Berlin and a large num-
ber of publications were at once suppressed by the

police. It was as promptly and rigorously enforced

throughout the country, and, at the close of the year,

171 associations and 45 newspapers had been sup-

pressed, and ii;obooks and pamphlets prohibited. In

the following year 457 injunctions were issued under

the anti-socialist law, 1S9 being directed against clubs

and societies, 58 against periodical publications, and

210 against books and pamphlets. This repressive law

was not the only result of the attempts to accomplish

socialistic ends" by murder. The government under-

took a vast legislative labor, embracing the whole

social and economical domain; and when Bismarck's

projects were rejected by a hostile majority the Em-
peror openly interposed to give the Prince's proposals

the weight of his sanction. At the opening of Parlia-

ment on the I2th of February, 1879, William said that

repressive laws were not sufficient to solve the socialistic

problem, but that it was necessary to do something to

cvre thp evils from which the working classes were
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suffering. Two years later, on the 17th of November,
18S1, he put forth the same idea still more emphati-
cally. He again recommended the Parliament to

adopt laws for the working classes, saying that while
the reforms which he desired could not be suddenly
realized, he felt himself bound before God and man
to take the initiative without considering the probability

of immediate success. Dissatisfied with the dilatori-

ness of the parliament in dealing with the Workmen's
Accident Insurance bill, whicli was brought forward
by the government and provided for a state insurance,
the emplo^'ers being called upon to guarantee the pre-

miums, William sent them a special message on the
14th of May, 1S83, requesting them to terminate the
debate on the Budget in the first part of the session, so
that they might devote themselves to an examination
of the economic measures which were before them. In
the session of 1SS4, a bill for the continuation of the
repressive law against the socialists was introduced and
met with a violent and tenacious opposition, and on
the 22nd of March, when William received the Parlia-
mentary Deputation which came to congratulate him
on his birthday, he again expressed in strong terms his

surprise at the dilatory manner in which this question
was being treated by them. He said that the opposi-
tion seemed to have forgotten tlie circumstances bv
which the law was called forth. He had to shed his
blood before the dangers menacing society were recog-
nized. The opposition to the anti-socialist law was
therefore directed against his own person. On the
other hand he was firmly attached to the laws for the
benefit of the working classes, and he requested the
members of the Deputation to use all their influence
for their adoption.
The Emperor's allusion to the shedding of his ow-n

blood as a result of socialistic agitation was justified not
alone hy Dr. Nobiling's attack on him. In September,
1883, the national monument at Niederwald near
Rudesheim on the Rhine—a colossal figure represent-
ing Germania looking out across the frontier—was un-
veiled by his Majesty to commemorate the victories of
the war of 1870. This imposing monument, which
strikes the eye of every tourist on the Rhine to-day,
was dedicated by William "in memory of those who
fell; in gratitude to those who live; in emulation of
those to come." Little did he or any of the brilliant
staff who were present with him at this ceremonv im-
agine the horrible plot which had been laid at that
moment to destroy his Majesty's life. While address-
ing the assembled throng, William was literally' stand-
ing upon a volcano, but happily there was no eruption.
It was not until some months afterwards that the
knowledge of a third diabolical plot to assassinate
William was brought to the authorities. A stone
bottle containing dynamite was found in a drain run-
ning across the road by which the Emperor was to
pass. Three men, Reinsdorf, Kuchler, and Rupsch,
were arrested and tried for the conspiracy. Rupsch
confessed while in prison that lie had placed the
bottle with the dynamite in the drain at the instiga-
tion of Reinsdorf, but said he did not light the
match, because he had intended from the first to frus-
trate the plot. His story was not believed, and he and
his accomplices were sentenced to death. The Reich-
stag at once passed a bill on May 15th, 1SS4, providing
that the manufacture, sale and possession of explo-
sives, and their importation from abroad, should only
be permitted by authority of the police, and imposed
the punishment of penal servitude upon anyone who
wilfully endangered life or property by means of ex-
plosives, or incited to the commission of such a crime
by speeches or the publication of pamphlets. Another
bill provided for the extension of the law against
socialism until September, 1886. The parliament
made more difficulty about the passage of the latter
bill, and the Emperor was obliged personally to remon-
strate with them for their slowness. Bismarck spoke
earnestly in favor of the bill, and even held out a

threat of dissolution; the measure finally passed by
the narrow majority of iSy to 157.
Meanwhile the parliamentary policy of Bismarck Bismarck ,

had been silently undergoing a considerable change, change 01

By the help of the Liberals he had carried on tTie P°'"^5'-

" Kulturkanipf," and now that its objects had been at-

tained, he found himself face to face with the equally
dangerous problem of socialism, in dealing with whicli
his former allies, the Liberals, had become an oppo-
sition. Some of the Falck measures had been dis-
tasteful to the Emperor, and all of them especially so
to the Dowager Queen Elizabeth, for whom William
had a profound regard. Influences from opposite direc-
tions were thus operating upon the chancellor to
break with the Liberal party. He, therefore, welcomed
every chance of renewing old ties with the Conserva-
tives. Both the Emperor and the Empress Augusta
deplored the " Kulturkampf " as a national calamity,
which could not too speedily be brought to an end.
The pressure they put upon Bismarck was strength-
ened by overtures which Pope Leo XlII made to the
Emperor immediately after his accession in 1S7S.
Very soon the German government began a course of

legislation which gave the wits of the press and diplo
matic circles occasion to suggest that Bismarck was
going to Canossa after all. On the 7th of February, Reconcil-
1S78, Pius IX died, and Leo XIII lost no time in writ- iation with
ing to William expressing his regret at the interrup- '*<= Po-

tion of the friendly relations which had formerly ex- P''*^^*

isted between Germany and the Holy See. To this

William replied, on the 24th of March, gladly accept-
ing the Pope's assurance that he would use his influence
" to induce those who have hitherto proved refractory
to follow the example set them by their flocks, and
conform to the laws of the land in which they dwell."
On the 17th of April, the Pope again wrote to con-
gratulate the Emperor on nis escape froiu HcEdel's
murderous attempt upon his life, but declined to use
his influence with the clergj- in the sense demanded by
the emperor, and referred to some of the Falck laws'

as a direct violation of the rights of the church. This
letter arrived in Berlin while the Crown Prince
Frederick was acting as regent, and his reply, while
expressing the firm determination of the Prussian
sovereign to remain independent of tlie control of the
church, professed a readiness to approach the ques-
tions at issue in a liberal spirit. "The demand ad-
vanced in your letter of the 17th of April, that the
constitution and laws of Prussia should be modified to

meet the principles of the Roman Catholic church,"
wrote Frederick, "is one which no Prussian sovereign
will be able to admit, because the independence of the
monarchy, which it is now my duty to defend as an
inheritance received from my fathers and an obligation
owed to my country, would cease to be absolute if the
free development of its legislation were to be subor-
dinated to the control of another power without.
Though it is, therefore, not in my power, and perhaps
not in that of your Holiness either, to remove an an-
tagonism of principles which has for a thousand years
been more keenly felt in the history of Germany than
in that of any other country, I am nevertheless pre-

pared to meet the difficulties which both parties have
inherited in this conflict in the peace-loving and
liberal spirit which my convictions as a Christian en-

join." The ice being thus broken by Frederick's tact,

a high dignitary of the church suggested tliau Rome
might be reached without passing through Canossa,
and Bismarck was eager to act upon the hint. His old

allies, the Liberals, were going too fast for him, and
the alarming spread of socialism and rationalism
convinced him that it was full time to break aw.iy

from them. In June, 1S79, he accepted the resigna-

tions of Dr. Falck and of the Ministers of Finance
and Agriculture, and on the gth of July openly an-
nounced his separation from the National Liberal
party. In the session of 18S2, Dr. Windthorst carried

a bill through the Prussian Parliament for the repeal
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of the law proliibiting the exercise ot' ecclesiastical

functions without authority from the government, and
another measure was also passed restoring to their sees

several of the deposed bishops, who had for some years

been living in Rome. A plenipotentiary was appointed

to the Vatican, and at last the Emperor was able to

announce to the Prussian Chambers that the " Kul-

turkampf "was ended, and that Prussia was once more
on friendly terms with the Pope. One by one the

oifensive features of the " laws of May " were relaxed.

The grants from the state to Catholic bishoprics and
parishes, which had now been provided with pastors

acceptable both to the Pope and the government, were
restored. The Prussian government, however, held

out firmly against allowing Ledochowski to return to

the archbishopric of Posen, and refused to permit a

Polish priest to be his successor. The Pope settled

the difficulty by making Ledochowski a cardinal and
nominating a German priest of East Prussia to the

archbishopric of Posen. -The Crown Prince Frederick

was sent on a mission to strengthen still further the

new friendship between Berlin and the Vatican. In

December, 1S83, he paid a visit to the King of Spain
at Madrid, and returned home by way of Italy. Vic-
tor Emmanuel had paid his respects to Emperor
William at Berlin in 1S73. and William had in return

visited him in 1S75 at Milan, then the Italian capital.

The relations between Germany and the Vatican at

that time prevented William from going to Rome, but
in the spring of 1SS4 the Crown Prince, on his way
home from Spain, paid a visit as his father s repre-

sentative to both the King of Italy, now installed in

the palace of the Quirinal, and to the Pope. Fred-
erick's tact enabled him to perform both errands with-
out offending the susceptibilities of either King or
Pope. The Pope received the Prince with cordiality

and with royal honors, and expressed a hope that he
might live to see all differences between the church
and the German government terminated by a lasting

peace. Bismarck still further gratified his Holiness in

the course of the year 1S85 by asking for his mediation
between Germany and Spain in regard to the protec-

torate of the Caroline islands. Spain had claimed the

suzerainty of these islands since the seventeenth
century, but had never taken actual possession of the

territory. In pursuance of Bismarck's new colonial

policy, of which we have yet to speak, Germany had
repudiated the Spanish claim and hoisted her own flag

upon one of the islands. Spain protested, and Bis-

marck asked for the Pope's mediation. By this stroke

of policy he not only gratified the Pope, but silenced

for the time his clerical opponents, the " party of the

Centre," at home. Spain could not do otherwise than
consent, and in a month the decision of Leo XIII was
given, aplKjlding the claim of Spain to the sovereignty
of the islands, but granting to Germany the right of
forming agricultural colonies there, and establishing
coaling and naval stations. Further concessions were
made to the Vatican by the Prussian parliament in the
same year, amounting almost to a total abandonment
of the famous " laws of May." A bill was passed re-

stricting government control over the Catholic semi-
naries, abolishing the ecclesiastical tribunal, and giving
back to the Pope and the bishops supreme jurisdiction

over the clergy. The truce thus concluded has re-

mained unbroken through the reigns of William's suc-
cessors to the present time.

The modern empire has had two other disturbing
elements to deal with, one dynastic and the other na-
tional and it has dealt with them successfully. Several
of the princes who had been deposed in 1866 made their

peace with William after the war of 1S70. The Elector
of Hesse Cassel having died in exile in 1S75, his son
made a compromise with the Emperor, by which he
and his family renounced all their claims to the Elect-
orate. The Duke of Nassau had long resigned himself
to the loss of his crown, and the marriage of his daugh-
ter in 1SS5 with the eldest son of the Grand Duke of

Baden and grandson of Emperor William I, confirmed
his reconciliation to the court of Berlin. Another mar-
riage removed the last trace of the ill feeling caused by
the Schleswig-Holstein question, when Prince William,
the eldst son of the Crown Prince Frederick, married
Victoria, daughter of the Duke of Augustenburg, in

1S80. The emperor made his consent to this match
conditional upon the acknowledgment of the status

quo by Duke Frederick; and the Duke issued a declara-
tion stating that the duchies of Schleswig and Ilolstein

having been liberated from Denmark and become an
integral part of Germany, he relinquished his personal

interest to that of German unity. He died at Vv"'es-

bad^n in January, 1880, at the very moment when tli s

declaration was placed in the Emperor's hands. Fred-
erick's son and heir, Duke Ernst Gunther, as well a:.

Prince Christian, brother of the deceased duke and
son-in-law of Queen Victoria, confirmed that declara-

tion and received pecuniary indemnities for so doing.

The King of Hanover still remained unreconciled, and
had partisans in both the Prussian Chamber and the
Imperial Parliament, calling themselves the Guelph fac-

tion, who always voted with the opposition. George V
of Hanover died on the 12th of June, 1S78, but his sor>

and heir followed the same course as his father. He took
the title of Duke of Cumberland, and in December, 187S,

inarried a daughter of the King of Denmark. When
the Duke of Brunswick died in 18S5, he was the next

heir, but the Federal Council of the empire declared

him incapable of succeding to the vacant duchy, and
appointed Prince Albert of Prussia, a nephew of the

einperor, as regent. "The future will show," says a
French writer, M. Simon, "whether this regency is the

prelude to the creation of a state for the younger branch
of the house of Hohenzollern, or to incorporation with

the Prussian monarchy; in any case it adds another
success to the many successes of the Emperor Will-

iam."
The government of the conquered provinces of Al- Alsace

sace and Lorraine was a serious problem for the cabinet and Lof>

of Berlin. These provinces could not be placed under ''"'^•

the rule of Louis of Bavaria, the promoter of William's

imperial dignity, passing by the Grand Duke of Baden,
William's son-in-law; and William himself was aware
that there were insuperable obstacles to their annexa-
tion to his own hereditary dominions. The inhabitants

of Alsace, who had been in sympathy with France in

the Waterloo era, were so still, and Bismarck con-

cluded that the best way to humor their susceptibilities

was to make of the conquered provinces a "Reichs-

land," an autonomous state, governed by a lieutenant

of the emperor. But as a first experiment he decided

upon a dictatorial regime, and obtained the passage of

a law on the 3rd of June, 1871, providing that these

provinces should be governed by imperial decrees from

Berlin until the first of January, 1873. When the Depu-
ties from Alsace-Lorraine took their seats in the Im-
perial Parliament, they sided with the other discon-

tented groups who voted with the Opposition. In 1874

the constitution of the empire was introduced into Al-

sace-Lorraine, and Strasburg became the seat of a

deputy of the Emperor, surrounded by ministers and a

parliament, who ruled the country independent!) of

the German administration. The spirit of the people

has shown little change, but this may be owing to the

strict rule of General Manteuft'el, the first governor,

whose antecedents as Minister of Frederick William

IV and as Governor of Schleswig after the Danish war

made him singularly unfit for the duties of a pacificator.

The Emperor visited Alsace several times to preside

over local solemnities or to direct military manoeuvres,

and always met with the respect due to'his great age

and personal character, but while welcomed by the

upper classes, the multitude stood aloof, and it was not

till after the death of Manteuffel, and the appointment

of Prince Hohenlohe as his successor in 1885, that the

reserve of t'lic people toward the Imperial house began

to abate.
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The Poles in the provinces of Posen and eastern
Prussia have al\va\'s been a thorn in the side of the
Prussian government. In 1S71 the inhabitants of these
provinces protested against being swallowed up in the

German Empire, and demanded autonomy, but they
were sternly silenced by Bismarck. Their race antip-

athy to the Germans was aggravated by the antagonism
between the State and the Catholic church. The Pol-

ish priests united their elTorts with the political agita-

tion of the upper classes, and it became difficult to de-

termine whether a Polish Deputy in the Parliament of
Berlin had been elected to defend the cause of Poland
or that of the Church of Rome. In 1S85, in conse-
quence of the disaffection of this Slavic people, brought
about by the priests under the influence of Ledochow-
ski, the Prussian Parliament passed a law for the ex-

pulsion of all Poles who were not Prussian subjects.

Some of them took refuge in Austria and many in the

United States. Another bill was approved granting
one hundred million marks for the purchase by the
State of mortgaged Polish districts, and for transferring

to the State the supervision in such districts of popular
education. The result of this legislation is yet to be
seen.

The military organization of the empire was always
mil'itary a question of the first importance to William and his
orpni- advisers. The constitution of the Northern Con-

federation had fixed the effective force and the military
expenses for a period ending in 1871, and at the end of
that period the Confederation itself had been absorbed
by the new empire. It therefore became necessary
in the first session of the Imperial Parliament to pass
a new army bill. William would not be satisfied with
anything else than the application to all Germany of
the system prevalent in the North. He would not
have an army depending for support on the votes of
parliamentary majorities. As he had formerly ex-
pressed himself, " I desire a royal, not a parliamentary
army." But as things were yet in a state of transition,

the government contented itself with fixing the mili-

tary budget for three years. In 1S74 the question had
again to be passed upon by the diet. The government
demanded an effective force of 401,600 men, to be
maintained as long as the law did not decree otherwise.
But a law of the empire which could only be modified
by the united consent of the Emperor, the Federal
Council and the Parliament, was recognized by all as
an infringement of the Parliament's control over the
Budget. The Opposition were vainly appealed to by
the leaders of the army, who pointed out that foreign
powers were jealous and hostile, and that France in

particular was only awaiting her opoortunity for re-

venge. " If you wish for peace, be prepared for war,"
«aid Count Von Moltke. Finally it was agreed, by
way of compromise, that the effective force of the army
should remain invariable for a period of seven years.

The septennial military grant was voted on the 14th of
April. Some months later the organization of the
army was completed by the creation of the " land-
sturm," comprising the men who had left the ranks and
the reserve, who were required to undertake the de-
fence of fortresses and of German territory. Through
these various organizations the German army num-
bered on the 1st of January, IS73, in time of war,

1,283,791 men, to whom were added 900,000 of the
" landsturm," making a total of over two million sol-

diers. But even this number did not appear sufficient

to the Emperor and his ministers. The Septennial
period ending on the 31st of December, 1881, the
government proposed in the session of 1880 its pro-
longation until the 31st of March, 1SS8, and also de-
manded an increase of the eftective force in time of
peace to 427,270 men, and the calling out of the first

class of reserve for the periodical manoeuvres. After
violent debates, the new law was passed on the 15th of
April, 1880. The result was highly gratifying to

William. A few months afterwards, his grandson, the
present Emperor William II, who had just been mar-

ried to the young Princess of Augustenburg, received
his Colonelcy in the ist Foot Guards, and the Em-
peror, in presenting him his commission, took occasion
to review the military history of the empire.
With the concentration of formidable military power

in the hands of the Emperor, was combined a policy
of resistance to parliamentary demands which were
thought to encroach upon the imperial prerogative.
William made a point of showing that he was the only
initiator and promoter of all the acts of the govern-
ment, and he boldly assumed the full responsibility of
these measures, as we have seen in his correspondence
with Pope Pius IX. In this respect his ideas had not
been modified since his coronation as King of Prussia
in 1861. On the contrary, his years and his brilliant

triumphs only fortified his conception of Royal author-
ity. In his opening speech at the autumn session of imperial
the Prussian Parliament in 187 1, he drew a broad line ^."'5 Pru''

of demarcation between the jurisdiction of the Ger- J'.*"-!""*'
T-» . I t > .- , T^ . r. ,. diction

man Reichstag and that of the Prussian Parliament ; defined

while the maintenance of the national power and
security belonged to the Empire, it was for the Prus-
sian representatives to devote themselves to the healthy
development of internal institutions. Some years
afterwards, when the Reichstag protested against the
expulsion of the Poles, he applied the same doctrine to

them, and told them plainly they had nothing to do
with measures which solely concerned the internal

policy of Prussia. While keeping both Parliament Feudilisa
and Reichstag in their proper place, he in 1S72 ad- abolished

ministered a check to the power of the nobles. A bill

to remodel the administration of the six provinces of
East Prussia was introduced in the Prussian Chamber,
which proposed to abolish the last remnant of feudal

government in the Prussian Kingdom. Heretofore the

magistrates and county assemblies of these provinces
had been exclusively composed of landed proprietors.

It was now proposed to admit a large number of
townspeople and villagers to the county assemblies,

and to bestow upon the villages the right of choosing
their municipal officers. The bill passed the Lower
House, but was thrown out by the Upper, although the

Emperor had intimated to Count Bruhl, the President
of the Upper Chamber, that he desired and expected
it to pass. The feudal lords, whose arbitrary rights

were struck at by the bill, of course declined to vote

for the extinction of their own power and influence. A
constitutional crisis was the result. To carry the

measure, William was obliged, reluctantly, to create

twenty-five new peers, and a letter which he wrote to

a Conservative member of the Lower House had the

effect of turning many votes, so that ultimately the

bill was passed.
The just and humane solicitude shown by the Em-

peror and his first minister for the material welfare of

the masses was injuriously misinterpreted by a new
band of agitators, comprising members of the aristoc-

racy and ministers of the Protestant church, who Persecu

abused, in language as violent as the socialists had ever 'j°" "'^

used, the " rapacious middle class," whose leaders they ' ^ i'^"^-

asserted to be of the Jewish persuasion. Thus began
the " Judenhetze." or persecution of the German Jews,
in 1S80. Herr Stocker, the Emperor's court chaplain,

was the leader of this disgraceful movement. He
made himself temporarily notorious by his extreme
activity in forming an anti-Semitic political party, in

organizing meetings and inducing people to sign peti

tions. The Jews were referred to in these documents
as a dangerous class, and it was pointed out that while

the census of 1S71 showed a Jewish population in

France, Italy and Great Britain amounting altogether

to only 40,000, there were in Germany 512,000. Riots

broke out in Berlin, sometimes caused by the Jews
themselves, but in most cases by their nominally

Christian antagonists. The Emperor did not besto\v

serious attention on an agitation which, however much
it may have alarmed the Jews and excited the multi-

tude, he considered merely ephemeral, and which the

"^i
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Crown Prince had blamed in public in the severest

terms. When the Prussian Chambers assembled in

October, i8So, a petition was laid before them asKing

tliat the Jews should be placed under police super-

vision, and that restraints should be placed by the

government on Jewish immigration. No action was
taken, but the government announced its determina-

tion not to permit the civil rights of citizens of anv re-

ligious denomination to L.- interfered with. The con-

stituents of Herr Stocker showed their appreciation of
his zeal by retiring him in th-? following year.

The victories of 1S70 made William the arbiter of
continental Europe. The excesses of the Commune in

Paris drew the three emperors into a closer intimacy.

In 1S71 the Emperors of Germany and Austria had
several interviews on Austrian territory, at Ischl, Salz-

burg, and Gastein, at which a plan of general policy

was agreed upon. The principle of non-interven-
tion was applied to Italy on the Roman question, and
to France in her internal affairs; Germany was to as-

sist Austria should she be attacked by Russia; and
united opposition was to be made to the excesses of
social democracy. A sponge was passed over the

events of 1866. Next year there was a grand confer-

ence of the Emperors of Russia, Austria and Germany
at Berlin, and while they were discussing affairs from
their point of view, the three Chancellors, Bismarck,
Gortschakoff. and Andrassy, were also holding consul-

tations. The hopes of France for an alliance against

German V were shattered, and the Pope had to give up
the prospect of an ally in the Austrian emperor, "the
born defender of the church." The cabinet of Berlin

obtained the recognition by Russia and Austria of the

conquests of 1870. and the closer union of these two
powers under the auspices of Emperor William. From
that date the three emperors confirmed their amity by-

visits to the respective territories of each. In 1877,
when Russia declared war against Turkey, Germany-
remained neutral in spite of the remonstrances of

England. But when Russia had arrived at the gates of
Constantinople, and imposed upon Turkey the treaty

of San Stefano, which deprived the Sultan of nearly

all his European possessions, England and .\ustria

joined in armed protest; Austria mobilized her troops,

and England sent a squadron into Turkish waters.

The mediation of Germany was called for by Russia,

and a congress met at Berlin during the regency of the

Crown Prince Frederick. William would probably
have intervened in favor of his nephew, the Czar, but
England and Austria found powerful supporters in the

Crown Prince and Bismarck. Turkey was condemned
to pay the costs, and be shorn of much of her territory.

Some provinces in Europe and Asia fell to the share of
Russia; Cyprus to England; but what annoved Russia
the most was that Austria was installed in the posses-
iion of the western portion of the Balkan peninsula,
comprising Bosnia and Herzegovinia. Such a division
of tlie spoils so disgusted Prince Gortschakoff that he
exclaimed, "Thi? congress is the blackest part of my
career." A coolness grew up between Russia and
Germany in consequence, and on the 15th of October,
C879, a treaty was concluded between Germanv and
Austria ostensiL-v for defensive purposes, but plainly
directed against Russia. The two powers agreed to
maintain the state of things established in central

Europe, and to assist each other to repel foreign ag-
gression. The assassination of Alexander II in March,
i8Sl, brought the courts of Berlin and St. Petersburg
into more friendly relations. Gortschakoff resigned,
and in 1883 a league of peace, or triple alliance, was
formed by the three great empires, which has not since
been disturbed. With England the German Empire
has always been on good terms, notwithstanding the
fact that in 187:; William decided the San Juan question
in favor of the United States and against Great
Britain; and the same can be said of its relations with
the United States, the disagreement with regard to the

importation of American animal products having been
easily adjusted by diplomacy.

In 1884 Bismarck turned his attention to colonial

settlements, with a view to providing new markets for

the products of German industry, and opening a vent
for the superfluous energy which was too often spent in

mischievous agitation. Some German merchants, who
had settled in Africa and Australia, solicited in 1876
the protection of the German flag for their enterprises,

but the Parliament of Berlin gave no encouragement to

this new idea, and it startled William himself. Not .so

with Bismarck. He encountered British diplomacy in

this field, and succeeded in obtaining recognition for

German settlements on the Congo. Great Britain wel-
comed Germany as a neighbor in the district of Cape
Colony, and as a further step in German colonization,

a convention was concluded between Germany and the

Transvaal republic. The German government now
took its place among the colonial powers in West Af-
rica. Shortly aftenvards a dispute arose with England
about the Cameroons and a part of New Guinea, but
on both questions England came to terms with Ger-
many. The future of Bismarck's colonial policy is as

yet unrealized. The military system of the empire
excludes the use of German troops in distant countries,

and though the Germans are ready, without any gov-

ernment incentive, to emigrate to America to improve
their fortunes, war in a tropical climate has no charms
for them.

The year 1S88 was a sad one for the imperial house

of Germany. William's health had for soine time

been breaking, and the end of his honored life was
known to be near; but a cancerous malady which had
attacked the Crown Prince caused all the loyal sub-

jects of the empire still greater alarm. It was a ques-

tion during some months whether the aged Kaiser

or his son would be the first to die. The Crown
Prince had been suffering from the effects of a cold, but

was sufficiently recovered to be able to attend the cer-

emonies in honor of Queen Victoria's jubilee in 1S86,

and after that was over he took up his abode at the

Villa Zirio, at San Remo, in Italy. His malady pro-

gressed so rapidly that in February, 1887, the doctors

attending him decided to perform the operation of

tracheotomy, and he then had to breathe through a

tube inserted his throat. The news of his son's condi-

tion greatly depressed the Emperor, and hastened his

end. On the 9th of March, 1SS8, William I passed to

his fathers. His son, Frederick III, arrived at Berlin

on the night of the nth. in the midst of a snow and

sleet storm, which told seriously on his enfeebled con-

stitution. King Humbert of Italy accompanied him as

far as Genoa. Prince Bismarck and the other mem-
bers of the imperial government met him at Leipsic,

and escorted him to the capital. Frederick was unable

to attend the funeral of his father, but watched the

procession from a window of the palace, as it went

past toward the mausoleum in the Garden of Charlot-

tenburg, where Queen Louisa and Frederick William

III lie side bv side.

The reign of Frederick III lasted only three months.

The final crisis of his disease set in soon after his re-

moval to the old chateau at Potsdam, where he was

born, and to which he now gave the name of "Fried-

richskron." Here, surrounded bv his family, he died

on the 15th of Ju,.e. He had le'ft behind him a re-

script addressed to Prince Bismarck, setting forth his

projects of government. It stated that the constitu-

tional rights of all the federal governments niust be

recognised as much as those of the Imperial diet; urged

the necessity of keeping up the army and the growing

navy and commanded toleration of all religious sects.

He expressed his desire to support "every movement
toward furthering the economic prosperity of all

classes of society, reconciling their conflicting interests,

and mitigating if possible unavoidable differences,

without encouraging the anticipation that every social

German
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evil can be remedied by state intervention." "I con-
sider," lie said, "as intimatelv connected with the social

question the control of the education of youth
while the higher education must be extended. We must
beware of the danger of half education, awakening
demands which the nation's economic development is

unable to satisfy." The memory of Frederick III is

regarded not only in German^' but throughout the

world with respect and admiration. A great general,

as he proved himself to be in the Austrian and French
wars, he was also an enlightened statesman. He held

his ground against papal aggression in 1S7S, and he
opposed the persecution of the Jews in 1880. After the

victory of Sedan, it was his duty to inspect the niili-

tarv forces of the south German states, and his per-

sonal popularity among them did much to inspire

among the south German soldiers a loyalty to the

changed order of things. To him and to his consort,

the Princess Roval of England, several institutions for

the encouragement of art owe their origin in Berlin; and
to the princess, now known as Empress Frederick,
civilization is indebted for such institutions as the Vic-
toria lyceum, the school for the training of nurses, and
the school for the higher education of women. During
the wars with Austria and France, the Crown Prin-

cess had personally superintended the nursing of
wounded soldiers in the hospitals. The institution for

the training of nurses, which is still performing a bene-
ficent work, was organized by her as the result of her
experience during those campaigns.

ViUiam n. The eldest son of Frederick succeeded him under the

title of William II. His accession was contemplated
with concern and apprehension throughout all Europe,
because this young prince had shown as yet no indica-

tion of the liberal spirit of his father, but on the other
hand had given proof of a strong leaning toward mili-

tary' rule. Those fears have been- greatly allayed, if

not entirely overcome, by the conduct of William II,

since he came to the throne. During the summer
months of 1888 he visited the courts of Russia, Sweden,
Denmark and Italy, and succeeded in confirming the
friendly relations existing between them and Germany.
During the year 1889 he still further strengthened the

military and naval armament of Germany, and demon-
strated his business and executive ability by settling

dangerous strikes and discontent among the working
men. A temporary misunderstanding between himself
and the Empress Frederick relative to the disposal of
some private papers of the late Emperor which she
claimed as her own property, and which William
thought should be deposited among the ro^'al archives
of Prussia, gave rise to some newspaper speculation as

to a possible rupture of friendly relations between the

governments of England and Germany; but this cloud
also passed away, and in August, 1890, William made a
friendly visit to his grandmother, the Qiieen, and his

royal relatives in England. In March, 1S90, an inter-

national labor conference was held at Berlin under
William's auspices, presided over by Baron von Ber-
lepsch, the Prussian minister of commerce.
Under William I, Bismarck had been the absolute

head of the government, and notwithstanding all his

notions of kingly prerogative, tl)e simple-hearted old sol-

dier monarch was accustomed to lean entirely upon the
advice of Bismarck. The jfoung Emperor determined to

interna-
tional la-

bor con-
ference.

Retire-
ment o(
Bismarck,

change this system of things,and issuea a cabinet order
revoking that of 1852 and requiring all Ministers, Bis-
mavck included, to report to him direct instead of mak-
ing the chancellor their mouthpiece as theretofore.

The chancellor felt humbled and slighted by this order;
he was now no more prime minister, but a mere hend
of a department; he who had made and unmade o*'ier

ministers was now reduced to a level with them. On
the i8th of March, three days after the assembling of

the labor conference, Bismarck tendered his resignation
to the Emperor, alleging age and failing health as his
reason. The resignation was accepted, and General
von Caprivi was appointed Chancellor of the Empire
and president of the Prussian ministry. William
publicly thanked Bismarck for his long services to the
Imperial house, and conferred upon him the title ot

Duke of Lauenburg. The departure of Prince Bis-
marck for his country home at Friedrichsruhe was the
occasion of the greatest public demonstration in Berlin
since the return of the victorious troops in 1S71. The
station was literally heaped with flowers, the Empeior
and Empress each sending a beautiful floral tribute to

the retiring chancellor. The crowd was so great that
the police were unable to keep order. As the train

passed out of the station the crowd joined in singing
"Die Wacht am Rhein." In August, 1S90, in virtue of

a treaty with the English government, William took
possession of the island of Heligoland, which will now
become an important station for the German navy.
England obtained as compensation the consent of Ger-
many to her protectorate of Zanzibar, which was also
ratified by France. The Emperor on taking possession
of Heligoland issued a proclamation in which he prom-
ised to protect the islanders in the observance of their

old customs, in their freedom of religious worship and
the education of their youth. The year 1890 closes

with every prospect that Germany will be able to main-
tain and preserve the peace of Europe, of which she
has been, ever since the Berlin Congress of 1878, the
recognized arbiter.
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PAET m.—LANGUAGE.
In its ordica-y eenae the name German Language or

Deutsche Sfn-ache ia now gcnsrally used to denote, in all

tlieir stagea from the earliest time to the present day, the
different languages and dialects of Teutonic origin spoken
in the German and Auatrian empires and in Switzerland,
not including, however, the Frisian language, which once
was spoken, and still in a few remnants survives, on the
shores and iiiianda of the German Ocean, nor the dialects of

the Danish population of noftoem Schleswig. Flemish and
Dutch, although very closely connected with German, art

likewise excluded. But the Word DeviscK has also been,

and still continues to be, used in a wider sense. Jacob

Grimm introduced it, in his famous Deutsche Grammaiik
as a comprehensive name for that family of the so-callec

Indo-European or Aryan languages, for which Englisl

I Wiiiers genarally use the name of " Teutonic" and of whid
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the piiacipal brauches are represented by Gothic, tbo

Scandinavian languages, English, Frisian, and German. In

this Grimm has had many followers, but scarcely anywhero

out ot Germany ; and even there the fact that the name, in

this application, besides being incorrect from an historical

point of view (as the word has never been used thus by any

one of the people to whom it has been applied by Grimm),

is also liable to be misunderstood, has caused a growing

tendency towards confining it again to its original meaning
described above, and using Germanisch, or Germanic, in the

collective sense of the English "Teutonic. " But even in

the stricter sense the designation Deutsch is not of very long

standing, nor has the word always been a real proper name for

a distinct people or tribe. lu Bishop Ulfilas's Gothic version

of the Bible we find the adverb tliiudisko (££)i'tKajs),GaLii. \i,

which is clearly a derivative from thiuda (Wvo-i), meaning
primarily "after the manner of the people." German writers

of tbe earlier centuries were therefore as fully justified in

calling their own Janguage diutzsc, or, in a Latinized form,

Iheudiscus, iheotiscus, that is, their popular or vernacular

language, as were those medieval Latin writers of all nations

•who distinguished their national languages by the name of

lingua vulgaris from Latin, the only literary language fully

acknowledged, in their time. It was not until the 10th

century that another Latinized form frequently used in

later times, viz., teutonicus, began to be used instead of the

older iheotiscus, of which the only rivals in former times

had been such local names as franciscus (frenlisc) or saxoni-

cus, which were no doubt derived from the names of single

tribes, but were often also used in the same comprehensive

sense as iheotiscus, without necessarily implying any allusion

to dialectal differences between the languages of the tribes

they properly belonged to. The last name we have to

mention here is the Latin Germanus, with its different

derivatives in the modem languages, including the English

form German. Many attempts have been made to elucidate

the origin of this word, but as yet nothing can be taken for

certain beyond the fact that it is neither of Latin nor of

German origin. Most probably it was a Celtic word, and,

according to what Tacitus says in his Germania {C\l iL),

it was originally the name of a Celtic tribe, from which, by
some strange error of the Roman and Greek historians, it

has been transferred to the non-Celtic inhabitants of

Germany. Accordingly the name has never been used by
the Germans themselves except in imitation of its use in

the works of Latin writers.

As to its geographical extension the German language has

undergone very great changes in the course of the last two
thousand years. At the dawn of history no Germans were

to be found to the left of the Rhine, and even to the right

of it Celtic tribes occur in the earliest times. There were

Celts also in the south of the present Germany as far north

at least as the Danube and the Main ; Bohemia, too, derives

its name from an early Celtic population, the BoiL Only
the midland and north were inhabited by Germanic
nations orj^ribes, stretching as far east as Poland, .and

perhaps covering even parts of the adjoining territories of

Russia, where Slavonic and Finnish tribes were their

neighbours. But of these Germanic tribes and their

languages some have left no equivalents in our modern
German tribes and dialects. We have mentioned the

Frisian language as not belonging to German in its proper

sense, although the Frisians have kept their original

residence up to the present day, and have always been in

constant connexion and frequent interconiae with their

"German" neighbours. Many other tribes have wandered
from their seats and colonized other countries. It was
as late as the middle of the 5th century that the Jutes,

Angles, and Saxons began their voyages of conquest to

England, where they founded a new people and a new
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language,' leaving their native 6oU open to Danish invasions.

Much earlier the midland tribes had already been slowly push-

ing on to the west and south, and expelling or subduing
and assimilating the Celtic owners of the territories they

invaded. But what was gained in these parts was counter-

balanced by great losses in the north and east The terri-

tories about the lower and middle Elbe, Oder, and Vistula,

abandoned by the Lombards, the Burgundians, the Goths,

and some other Germanic tribes, as well as Bohemia, which
for some short t'mne had been in the possession of the

German Marcomans, were soon filled up by the immigration

of numerous tribes of the great Slavonic family. Without
going into details of the facts which are well known to the

student of history,- we may simply state that, since about

500 A.D., when the great migration of the nations had come
to an end so far as Germany was concerned, no further

change of any groat importance has taken place in the

western and southern parts. In the east the German popu-
lation at this time did not go beyond a line that may be
drawn from about Kiel to the Eohmerwald, passing near

Hamburg, Magdeburg, JNaumbnrg, Cobnrg, and Baireuth.

As is well known, it is in later centuries that almost all

the eastern districts have been recovered for the German
language.*

In the Gth century tne remains of the numerous smaller

Germanic tribes, mentioned before and during the migration

of the nations, had consolidated into seven larger bodies

or aggregations of tribes. The Frisians still held the

extreme north of Holland and Germany. Their midland

and eastern neighbours were then called by the new name
of Saxons, borrowed from the Saxons who had left the

Continent for England. In the main parts of the Kether-

lands and Belgium, along both sides of the Rhine, and

across Germany to the Thuringian and Bohemian Forests,

the powerful Frankish confederation had established itself,

and it soon incorporated the smaller and less vigorous

tribes of the Hessians and Thuringians, which were sur-

rounded by the midland or eastern Franks, the Saxons, and
the Slavs. Alsatia, Switzerland, and South Germany east-

ward to the river Lech were occupied by the Alemannians,

while the inhabitants of the remaining districts of the

present Bavaria and Austria bore the collective name of

Bavarians.

The history of the German language cannot be severed

from the history of these tribes, for Frisian, Saxon,

Frankish (Hessian, Thuringian), Alemannian, and Bavarian

are the leading dialects of the Continental branch of the

Teutonic family. What Dr J. A, H. Murray has pointed

out about the origin of the principal English dialects*

may equally weD be said of these Continental idioms.

Having no specimens of the languages of the Continental

tribes for nearly three centuries after' their final settle-

ment, we cannot tell to what extent they originally agreed

with or differed from each other, although there must
have been some dialectal differences to begin with, which
were afterwards increased and multiplied, partly by phonetic

changes (most probably resulting from scarcely discern-

ible phonetic peculiarities, which, even in the earliest times,

must have prevailed in those idioms), and partly by such

alterations of the inflexional systems as are known to occur

frequently in all languages whose character is not merely

literary. But, however scanty our means of illustrating the

earliest history of these idioms may be, there is no doubt that

they were not all of them related to each other in the same

' See the article Enolish Lanodaoe, toL viii. p. 390 tqq.

' For fuller particulars see C. Zeusa, Die Devischen und die Koch'
harst^mme, Munich, 1837.

• See G. Wendt, Di* Natiomalitii der Bevdlreruny der D^'txium
OeimaTken vor dem Begi-nne dfT Oermanvn'^^ntj, Gottio^^r, 3876.

* See Enf~4J3H Lanouaoe, 5s abov«, p. 35i-
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degree. Three maia groups are easily distinguishable :

—

(1) Frisian and Saxon, whose nearest relation is English

;

(2) Frankish, Hessian, and Thuringian ; and (3) Alemannian

and Bavarian. Frisian is generally considered as a separate

language. From Saxon the later Low German dialects

(Niedfrdeutsche Mundarten) have sprung. The members
of the third group (generally designated as Oberdeutsch, or

Upper German), combined with J/i«eW«u<scA, or the midland

dialects, viz., Thuringian, Hessian, and part of the Frankish

dialects, are the sources of the later Hochdeutsch or High
German. The greatest difference prevails between the first

and third groups ; the second may be characterized as con-

taining various transition dialects. The southern Frankish

dialects are very closely akin to the adjacent Upper German
idioms, while Dutch, the utmost offshoot of the Frankish

language to the north, does not very materially differ from

Saxon or Frisian in the earliest period. The most striking

phonetic feature of the languages of the first group is their

regular dropping of the nasal sounds before the spirants/,

th, >, accompanied by subsequent lengthening of the pre-

ceding vowels. Thus we have in Anglo-Saxon or Old
English fif, 69er, cui, goa (Mod. English five, oilier, {un-)

couth, goose), in Old Frisian fif, 6tkar, culh, gos, in Old
Saxon/j/', othar, culh,g6s, corresponding to such Gothic forms

as fimf, anlhar, kuntha, or the ordinary High German filnf,

ander, hund, gans. Since, however, Dutch partakes of this

peculiarity to some extent, we cannot easily form a

decisive opinion as to the value of this fact as a distinctive

mark ; but more stress may be laid on a very remarkable
difference in the inflejdonal system of the verb. Here the

languages of the first group have melted together the forms
of the three persons of the plural number, thus we, ge, hie

findali, 01 fundoii, we, you, they find, or found, in Old Eng-
lish ; wi, gi, hia findab, or fundon in Old Frisian ; irf, gi, sia

findaS, or fundon in Old Saxon. The corresponding Old
High German forms are wir findam, ir findat, sie findant
for the present, wir funtum, ir funtut, sie funtun for the

perfect tense. Old Dutch joins, in this case, the German
branch ; from werthan, to become, for instance, are derived
wi werthun, gi wertliiS, sia icerthvni, &c. The declension of

the substantives showsanother remarkable difference. While
the bnguages of the first group have retained the original

t in the nominative plural of such words as Old English
dagas, days. Old Saxon dagos, or changed it to r, as Old
Frisian dagar, Dutch and German have dropped it

altogether, the corresponding forms being daga and taga.

The.se facts must be taken for decisive, as it seems to be
certain that they existed before any distinction of Low and
High German in their modem sense (a distinction chiefly

dependent on subsequent changes m their mute system)
could be thought of. From a purely grammatical point of

view, Dutch, although generally considered a separate lan-

guage (which no doubt it is, with regard to its literary and
political position), is entitled to claim a closer relation

to High German than even Low German, whose non-
literary character, taken along with the political union of

northern and southern Germany, has led to the current
opinion that it is onlj a dialect of " German " in its

i

narrower sense. We do not mean to deny that there is, at

present, a more conspicuous conformity between Dutch and
Low German than between Low German and Hicih Ger- I

man ; but this is only due to the fact that High German, I

after the final settlemeut of the German tribes, has deviated I

much more from its original features than either Dutch or

Low German. The most striking peculiarities of High
German, as opposed to all other Teutonic idioms, have
mainly been caused by the second or High German I

" Lautverschiebung," or change of mute consonants, which
forms partof a long series of sound-changes generally compre-
hended under the name of Gormanischo Ijiutverschiebung

|

or Grimm's Law. This Lautverschiebung began, perhaps as

early as the 7th century, in the south, and thence slowly

spread northward, but with decreasing vigour and con-

sistency, Dutch and Low German not being touched at all

It was only thus that the idiom of the Netherlands

Franks of the later centuries was separated from the dialects

of their "German" relations. Before, however, the first

literary documents are met with, this separation ia com-
plete ; and we may therefore restrict ourselves here to o

short history of High and Low German alone.

The German language presents, as do most of the cerate
tongues, three main stages of development,—Old, Middle,

and Modem,—distinguished by their inflexional and lite-

rary character. In accordance with Mr Henry Sweet's

description of the stages of the English language,' Old
German may be defined as the period of full inflec-

tions (Old Low German, dages, dage, dagu ; dagSs, dago,

daguH ; Old High German, tages, luge, tagu ; tagd, lago,

tagum), while the Middle period is that of levelled inflections

(Middle Low German, dages, dage, dagen ; Middle High
German, tages, tage, tagen); but it is chiefly the literary

character that distinguishes Modern High Qerman from

Low German and its own earlier stages. A special form

of High German is established in this period for all

literary purposes, supplanting the dialects both of Low and
of High German that formerly were freely used in literary

intercourse. Assuming two periods of transition besides,

we have the following divisions, with the approximate

dates

:

CM HiRh German to 1050
Early Middle High German 1050 to 1150
Middle High German 1150 to 1360
Late Middle High German 1350 to 1500
Modem High German 1500 onward.

The same divisions have to be made for Low German,

but the .^heme cannot be so fully carried through, as the

time between 1000 and 1200 is almost destitute of literary

monuments.
Old German.—The inflexional characteristics of Old

German are almost identical with those of Old English.

Nouns had the same five cases,—nominative, accusative

(only in a few instances kept distinct), genitive, dative,

and instrumental Strong and weak declensions of nouns

and their subdivisions are likewise the same. The dual

of the first and second personal pronouns is almost ex-

tinct in Old High German, but is quite common in Low
German. In the verb we find the same dibtinction of the

subjunctive from the indicative mood, and the same two

inflected tenses, present and past,—the former also used for

the future, the hitter for all shades of past time. The order

of the sentence corresponds generally to the modern use,

but is not kept so strictly as now, especially in the oldest

prose texts, which are often materially influenced by the

Latin sources from which they have been derived or trans-

lated.

Tho earliest extant specimen of Low German belongs to

the beginning of the 9th century. It is a ohort formula

of renunciation of the devil to be used before the ceremony

of baptism.- It begins thus:—" Forsachistu diobole! et

respondeat : ec forsacho diabole. End allum diobulgelde ?

respondeat : end ec forsacho allum diobolgelde. End allum

dioboles uuercum ! respondeat ; end ec forsacho allum dio-

boles uuercum and uuordum, Thuner ende Uuoden ende

Saxnote ende allum them unholdum the hira genotas sint."

• Forsakest thou (the) devil ? I forsake (the) devil. And
all devil-sacrifice ? And I forsake all devil-sacrifice. And

* See article Engush LjOjodaqk, vol. viii. p. 391.
• It has been published, along with all the minor pieces of Old Saxon

still extant, by M. Heyne, Kleiners fiU-nifderdevtsclie Denhii^ler, 2d

rdit., Paderborn, 1877. See also K. Mullpuhoff and W. Scbercr.

Denkmaler drnta-Jter Pixeu und Proaa, 2d edit., Berlin, 1878.



LANGUAGE.] GERMAN Y 517

all (the) devil'o works 1 And I forsake all the devil's works

and words, Thuner and Woden and Saxnot and all the un-

couth (beings) that their companions are."

We cannot, unfortunately, tell what special dialect of

Low German this piece belonged to, nor even whether it

was originally written in German, as several forms occur-

ring in it have, rather an Old English look. No more cer-

tain are the place of origin and the dialect of the most

important relic of the Old Saxon language, the great poem
of the Ileliand, or the History of our Saviour, composed in

the old alliterative verse by a Saxon cleric or monk, about

the year 830. We quote as a specimen the following lines

from the Munich MS.' :

—

*' Quamun managa
fudeon an thene gastseli ; uuard im tliar gladmod hugi,

blidi an iro breostun: gisahun ixo baggebon
uueaen an uunneon. Drog man uuin an fiet

skiri mid scalun, scenkeon huurbun,

fengun mid goldfatun ;
gaman uuas thar ijine,

lud an thero hallu, hcHdoa drunkun.

"

" (There) came many Jews to the guest-hall; became to thera

there glad (their) mind, blithe in their breasts ; (they) saw their

ring-giver be in joy. Wine was borne into (the) hall bright in

cups ; cup-bearers walked about, went with golden vessels, joy was
therein loud in the hall, theknights drank."

Much more numerous and various in age and dialect are

the documents of Old High German, some of which date as

far back as the 8th century . Welcome as they may be

to the student of gramma.-, not much can be said for

their intrinsic value. Almost all the prose pieces are mere
translations (many of them could not be worse) from the

Latin ; and even such poetical works as Otfrid's Life of

Christ- are no more than prose thoughts forced into bad
verse. Only n very few relics of true poetry have reached

us, among which the Hildehj-andstied (in a mixed dialect),

the fragments of the MuspUli (a poem about the Last

Judgment, in the Bavarian dialect, belonging, like the

Uildebrandslied, to the beginning of the 9th century, and

also written in alliterative verse), and the Ludwigslied (881

or 882, in one of the Frankish dialects) may be mentioned

here.'

High German, as already hinted, is chiefly distinguished

from the other Teutonic languages by a certain transfor-

mation of its mute system. The ordinary changes,—that

is to say, those received in the modern High German
literary language,—are the following:

—

d is changed to t in

all positions ; < to s (either pronounced Is or ss); p to pfjf,
or /according to its position in the word; k initial and
following a consonant is kept, but after a vowel k passes into

ch (pronounced as Scotch or Modern German ch). Thus
*e get the following comparisons :

—

OM
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" Sanctus paulua kehiez tien die in rin^n zlten uuandon des

silonetagen, taz er er nechtoe er romaDum imperium

zeglenge ^nda antichriatua riches6n beg6ndi. Uudr
zuiuelot romanoa lu uuiSsen Allero nclio herren linde Iro

geuu-ilt kdn ze ^ndo dero uu(5rlte 1" " St Paul asaured those

who in his time expected the day of judgment that it

would not come before the Roman Empire was dissolved,

and Antichrist- began to reign. Who doubta that the

Romans are' the masters of all kingdoms, and that their

power reaches to the end of the world 1"

It will be clear from what has been said above .that

the main feature of the Old High German period is the

total absence of a common literary language. No voluntary

modificationa of the form of speech are to be found, but

such as are naturally involved in any attempt to adapt

a spoken idiom to literary use. Nevertheless it haa been

suggested by K. Miillenhoff' and others that idioms of a

more refined character than the ordinary popular dialects

were spoken at the principal courts of the empire, and
especially at the imperial court itaelf, and that the autho-

rity of these Hofspraclten was great enough ' to exer-

cise a modifying influence on the literary productions

throughout the empire, or in those parta at least where
High Gorman was the vernacular speecL But how these

Buppoaitiona can be proved doea not appear, or how they

can bo reconciled with the fact that all literary documents
of the period are dialectaL

Middle German.—The .tranaition to Middle High and
Low German is conspicuously marked by a decided im-

provement in the poetic faculties of the nation.^ While the

10th century has left only a very few speciojens of poetry,

and these of poor quality, the number of poema (mainly of

a theological bearing) dating from the 11th century ia not

inconsiderable, and the 12th century shows a rapidity of

literary development almost unparalleled. At first indeed

religious and legendary poetry is still prevalent, but soon

literature begins to take a more historical or epic turn.

This tendency is clearly visible in the Kaiserchronik, or

Emperor's Chronicle, in which the first attempt is made to

give a survey of universal and German history in a poetical

form. The romantic tales of Alexander the Great and of

the battle of Roncesvallea were translated from the French,

—

the Alexandertied by the Pfafl'o Lamprecht. the Jiolandslied

by the Pfaflfe Konrad , while old national traditions contri-

buted fitting subjects for such epic poems as that concern-

ing the adventures of the Lombard King Rother. Lyric
poetry, hitherto altogether neglected, sprang suddenly into

vigour in the remote east of Austria about the middle of

the century, and soon found its way to other countries.

But the most decided advance was not made till about 11 80,
when the new forma of social life that had crept in among
the more cultivated classes, in imitation of the laws and
cn9toma of French chivalry, began to exercise a powerful
reforming influeuce on all branches of poetry. The example
set by the Netherlands poet, Heinrich von Veldeke (who
for some time lived, and partly wrote, in Germany), in his

EneiL, or jEneid, was soon followed by the three great epic

masters of the period, Hartmann von Aue, Gottfried von
Strasburg, and Wolfram von Eschenbach. About the same
time the Nibebingmilied and other compositions of a more
national character were composed, while lyric poetry was
raised to a height of excellence never attained at any other
period of the Middle Ages, and best' represented in the songs
of Walther von der Vogelweide. It ia true enough that

this new chivalrous poetry was not always very original in

thought . indeed, most epic poems of this class, and many
lyric stanzas, have been directly copied from French models :

Sea bi3 Drnkiadbrr. Intnxluctlon.
* S«e W. Si-herer. OeschidUe drr deuUcheii LiUratur im XI, und

XU. Jal rhurilar'., S'.rMburg. 1875

but its influence on tho culture of the language was
immense. It was then for the first time that Germany
possesaed a real literary language, undoubtedly homogeneous
aa far as style and metre are concerned. Whether a similar

unity of the outer form of speech had already been reached
at that period ia a point very difficult to decida The
question was raised for the first time aa early aa 1820, by
Karl Lachmann, in his Auswahl aus den hochdeutsohen

Dichtern des XIII. Jahrh. Lachmann's opinion was that

the poets of the 13th century spoke a de6nite, unchange-
able sort of High German, a few minor dialectal peculiari-

ties being excepted, and that uneducated scribes had been
guilty of introducing older or corrupt forms of the common
speech into our manuscripts. These views were at the
time unanimously accepted, and are still held (though in-a

somewhat modified form, admitting two literary idioms,

one in the south, the other in the midland) by a majority

of the German philologists of the present day. As a

consequence of this, most of the "critical" editions of

Middle High German poetry that have appeared since

Lachmann's time do not reproduce the original readings of

the manuscripts, but give the texts in a "corrected" form,

commonly called " correct Middle High German," which ia

assumed to appear in ita pureat form iu the works of

Hartmann von Aue. It is chiefly Alemannian, or Swabian,
with some Frankiah peculiarities of spelling in the use of

the conaonants, in order to produce a greater resemblance

to ordinary Modern High German orthography. No manu-
script, however, ia known to be written in exactly the same
language or orthography ; nor are there any poets, except

those of Swabia, who do not clearljr show by their rhymes
the existence of dialectal forms in their speech. All incon-

gruities in the rhymes diaappear when they are transferred

to the forms peculiar to the local dialects of their authors.'

It was therefore but natural that a reaction against

Lachmann's views should ultimately have set in;* and
this reaction appears to have been right in denying that

dialectal forms were purposely and studiously a7oided,

even by the classic authors of the period, with a view to

the approximation of their language to a certain universal

idiorn never existing anywhere but in the fancy of certain

modern writers. How injurioua to the study of Middle
High German dialects the views of Lachmaun, had they

prevailed, must have been, it is easy to see ; but on the

other hand it must not be forgotten that the only method
of investigating the dialects of the single authors was that

followed hy Lachmann, viz., to reconstruct them by a care-

ful study of the rhymes, for the dialects of the manuscripts

are often, nay in most cases, clearly different from those of

the writers themselves, as shown by the rhymes. It is

therefore not so much the principle of reconstruction that

has been resisted by Lachmann's opponents as the way
in which this reconstruction has been practically carried out.

For prose writings of course no such reconstruction is pos-

sible ; still, prose documents, especially such aa were destined

for local use only (charters, itc), and therefore less liable to

adulterations of the original, are often the main aourcea for

German dialectology.

The prominent feature of German (Low German in-

cluded) in this period is the levelling of the unaccented

vowels of the inflexional and some of tho derivative syl-

* Tbia has been exemplified in a most masterly manner by W.
Braune, in hi3 Ujtiersuchungen iibffr Heinrich rc/n Veldeke; teo Zeit

schri/l fur deiUscJie Philologie, iv. p. 279 eqq. Braune haa concJu-

sively shown that Heinrich von Veldeke never tried to ^Tite Oermao
(althongh he wrote for German readers^ aa had generally been buj*-

posed before, but simply wrote in his familiar Netherlands dialect.

* See especially H. Paul, Oab es e rts m 'ttelhocMeutsche SchJifl-

sprocket Halle, 1S73. Paul ao<jri3, however, to ro too far in dennng
the eiistence of some peculiarities of style ixiiQteil out '»* LirhraanB

and his followers
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tables already intavioaea. A5 to the former there is

only one exception, y\z., the retaining of the termina-

tion iu (pronounced as Modern German u or French

long m) for the nom. sing. fern, and the nom. and ace.

plur. neutr. of the adjectives (blindiu, while all other

cases have the levelled e) ; and even this aeems to be a

speciality of Upper German, the corresponding Midland

form being blinde as in Modern German. The unaccented

e is frequently dropped in all dialects, especially in the

south, where the dropping is almost regular after an r or /

closing a short syllable, as in bern, stein, for beren, slelen, to

bear, to steal ; Old High German, beran, stelan. In the

Midland dialects i is often written for this e, thus berin,

sielin. The : scented vowels of the root syllables are greatly

changed in this period by the " Umlaut," or mutation of

sounds, being au assimilation of these vowels to an i or y
originally following. Thus a, a, o, o, u, u, uo are changed

to e, a, a or S, oe, u, iu (long il), He, as may be seen in the

following instances-:

—

hant, hand, pL hende; rat, council,

pL rate
;

golt, gold, giildln, golden, or mohte, I might, snbj.

mohte
;
groz, great, groeze, size ; kits, a kiss, hilssen, to kiss

;

mua, mouse, pi. miuse; guot, good, giiete, goodness. The

Umlaut, however, is not always expressed in the spelling of

the manuscripts, though it must have existed in the living

language. Of the diphthongs, iu has been changed into

long U, but the old spelling is often retained in the MSS.
(liuie, modern Leute, Old High German liuti, people). As

to the consonants, the th sound had nearly disappeared at

the beginning of the period, and was lost entirely in its

course ; sk has passed into the sh sound, written sch as in

Modem German. Spelling in general is simpler, and in

some points more rigidly phonetic than in Old German.

Final voiced consonants, as b, d, g, are generally changed

into the corresponding voiceless sounds, as p, t, c (in High

Qeimangrap, grave, gen. grabes, p/at, path, gen. pfades, tac,

day, gen. dagea ; in Low German graf graves, pat pades,

dach dages). Double consonants are simplified in the same

position, as in Old German (bal, ball, gen, balles). The use

of the letter v has greatly increased ; in High German it

means simply/, and is therefore quite superfluous ; iu Low
German its pronunciation is / at the beginning of words,

while in the middle of words, it has the same sound as

English V

The leading aialeets of the petlod are those of Old Ger-

man, the most noteworthy difference being the accession of

the dialects of the kingdom of Saxony (Obersdchsisch, or

Upper Saxon) and SUesia to the midland dialects, and those

of some eastern provinces of Prussia (Niedersachsisch, or

Low Saxon) to Low German, in consequence of the Ger-

man colonization of these countries. Low German, to

begin with, has retained the phonetic structure of its con-

sonantal system unaltered, except by the loss of the ih sound.

The spelling of the vowel system is very imperfect.

Umlaut is not expressed in the older manuscripts, except

in the case of a and e. A long e corresponds to both High
German ei and ie, a, long o to High German ou, bu, and uo,

«e,'the only diphthong generally admitted being ou before a

V), ts in houwen, to hew. The pronunciation of e and o must,

however, in these cases have been different according to their

etymological valoea, for all the High German sounds men-
tioned above are distinctly kept asunder in the modern Low
German dialects, and ei and u or u are often written for e

and o where they stand for High German ei and uo or He, but
never otherwise. It is most likely, judging from the present

atate of things, that open e, o were the equivalents for High
German ei, ou, iiu, while close e, o corresponded to High
German ie, uo, ue. The prefix ge is dropped, as in English

and in the Scandinavian languages (thus bort, birth, High
German.^«6ur(). But the most remarkable fact in the his-

tory of Low German sounds is the restoration of nd or nn
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for th after a dropped nasal sound (see above, p. 516), as in

ander or anner, other, for Old Saxon otkar, or in murU,

mouth, for Old Saxon milth. This transition cannot be

explained by any phonetic laws, but must necessarily be
ascribed to High German influence. As to the inflexional

system, a similar influence seems to have introduced the

High German terminations of the plural of verbs (wi geven,

gi gevet, se geven we, you, they give). The Old Saxon
-s in the nominative plural has been dropped, as in High
German. The following lines quoted from the municipal

laws of the town of Hamburg (written 1270) maybe taken

as a fair specimen of 13th-century Low German :—" Dat
nement syn erue verkopen schal, he ne bede id erst synen

negesten. So we syn erue vorkopen wil, dat bjrnnen

desser stad vnde bynnen dessem wicbelde belegen is, de
schal id bedeu twen synen negesten vrunden, dar syn erue

vp vallen mach, vnde wil it erer nen kopen, so mot he syn

erue wol vorkopen deme de eme dar vmme allermest geuen

wil." " That nobody shall sell his inheritance, unless he

offer it first to his nearest (relations). Whosoever is willing

to sell his inheritance, that is situated within this town and

within these precincts, shall offer it t» two his nearest

friends (relations), to whom his inheritance may fall, and
if neither of them is willing to buy it, he must (may) well

sell his inheritance to him who is willing to give him most

for it."

The differences of the main dialects of High German are

not very striking during the first stage of this period.

Alemannian is best characterized by its rigidly keeping its

original vowel qualities, some of the modern Swiss dialects

showing exactly the same system as about 1200. Swabian
is easily discovered by its frequent use of au for a, as in

gaun, to go, for gdn. A very important change of vowel

qualities is found to have taken place, at a very early time,

in the Bavarian dialect. While ie, uo, He were preserved as

in Alemannian, ri, mt, ou were changed into cei (or at), au, eu

(or au), and three new diphthongs, ei, ou, eu, sprang up
from the long vowels I, n, iu (u). In the Midland dialects

again, ei, ou, and i, H, u were kept, as in Alemannian
(although ii is generally not distinguished from u in writing,

as in most Midland manuscripts no special signs for the

Umlaut vowels are used, except e), but ie, uo. He were

contracted to simpb i, u (u), diff'ering from the old Z, «, iu

only in their open quality. The system of these changes

may be illustrated by the following list :

—

Alemann. diep guot siieze

Bavarian diep guot siieze

Midlaiui dap gut suzo

Low Ger. def god sote

English thief good sweet

min hu3 miuse steia bourn frbude

mein hous meuse stain paum freude

min hiia muse stein bouin freude

mlu hiis miise sten bom froude

mine house mice stone beam (joy)

As to the consonants, Alemannian and Bavarian still clung

to the use of ch or kch for ordinary i, as chomen, for komen, to

come. F initial for b is especially Bavarian, and was rather

more frequent in the 14th and 15th centuries- than before
;

w initial isoften expressed by 6 in Bavarian manuscripts si nee

the 13th century ; thus we find paideu, both, for bcidiu or

peidiu in Alemannian, or beide in the Midland dialects,

and beip, wife, or even zbai, two, for ordinary wip, zwei; k

initial for ordinary g went altogether out of use. In

Midland orthography the two sounds of Old High German
2, viz. is and ss, were expressed by cz or zc, and « or « re-

spectively. The following specimens of the language of

this period are taken from the Schwabenspiegel, or Swabian

Law, for Alemannian (13th century); the Spiegel deutscker

Leute, or Mirror of German People, for Bavarian (14th

century) ; tfnd a Midland version of the Sachsenepiegd, or

Saxon Law ' :

—

^ The editiona whence the extracts are taken are—for the Sckwaben^

spicQel, that of Lassbcrj, Tublng(?D, 1840, p. 5 ; for the Sinegel

dcutscher Leute, that of J. Ficker, Intsbmck, 1859, p. 35 ; and for

the Saclisenspiegel, that of Qildebrand, Leipsic, 1370, p- 3.
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Schicdbincpiitjcl. Sp. diuUcher Leute, SachscTisjnegel.

Dem pabest iat ge- Dembabstistgesetzet Deme babste iat ouch
setzet in boscheidea- ze richten ze beschai- gesaczt zu ritene zu
licher zit ze rihten dener zeit auf einen bescheidener zcit uf
vf einem blanchen blanchem rosae, vnd eime blanken pferde,

pherdo, vnd der der chaiser sol im den und der keiser sal im
cheiser soldem pabest stegraif haben durcb den stegereif halden,
den stegreif haben, daz sich der satel icht durch uaz der satel

daz sich der satel nit entwende. Ditz ist nicht enwinde. Daz
entwinde. Daz be- dev beschaidenunge: istdiebezcechennnge:
zeichent daz, swaz swaz dem babest swaz demo bab-ste

dem pabest widerste widerste, daz er mit widcrste, des her
des er mitgeiatlichem geistleichem gerichte nicht mit geistlichem
gerihte niht bet^rin- nicht bet\vingen gerichte getwingen
gen mac, daz sol der mu^e, daz sol der mag, daz ez der keiser
cheiser md ander chaiser vnd ander mit werltlichem ge-
weltliche rihter be- wertleich richter mit richte twinge demo
twingen mit der der a'.chte betwingen babste gehorsam zu
ehte. vnd das geistleich sol weseu&

twingen mit dem
panne.

" To the pope it is set (ordained) that he shall judge at

a certain time,(sitting) on a whits horso, and the emperor
shal] hold the stirrup to the pope, that the saddle may not
slide o£F. This means that whatsoever resists the pope, so

that he cannot overcome it with spiritual censure, the em-
peror and other secular judges shall overcome with the pro-'

icription, (and the spiritual [court] shall exercise discipline

with the ban)."

In the 14th and 15th centuries the development of the
dialects rapidly advanced. The greatest changes were those
occurring in the vowel system. The new diphthongs ei,

ou, eu, for older i, u, iu, which had originated in the south-

eastern parts of the Bavarian district gradoally spread to

the north and west ; even some of the South Midland
dialects, as Bohemian and Silesian, began to partake of this

change, while the north Midland dialects and Alemannian
remained unaltered. Short root syllables ending in a single

consonant began to be lengthened in almost all dialects,

OS geben, ncmen, for geben, nemen, to give, to take. Unac-
cented e was dropped in the southern dialects, especially in

Bavarian, to the utmost extent possible. Such forms as

psch(cck, gtorst, hoert, for beschcehe, happened (subj.), getorste,

I durst, gehceret, heard (part.), began to be quite familiar.

Even before a final I or nasal sound e was now and then
dropped in Bavarian, as in gebm for gehen, to give, gegnt for

gegende country, which are exactly the forms still used in

our time. Midland and Low German dialects continued

to be much more conservative in all these respects. In the

consonantal system we have to mention the loss of the z

sound in all dialects, where it was a simple spirant (not ts);

although the letter z was still often preserved in spelling,

it was frequently confounded with s in the rhymes, a thing

which never occurred in the earlier centuries. Alemannian
is chiefly distinguished by its constant change of hn, sn, si,

sw, sp, st into sc/im, schn, scM, schw, schp, echt, as in schm.it,

smith, schne, snow, scldahen, to slay, schmmmen, to swim,
geschprochen, spoken, geischtlich, "ghostly," spiritual. Late
Bavarian favours such spellings as chrankch, pekch, for

krank, becke. SpeUing in general was much neglected,

although it was not quite so bad as often in the 16th cen-

tury, when there was a strong tendency towards crowding
as many letters into a word as possible.

While the 15th century was thus marked by great diver-

gencies of the spoken dialects, important steps towards
gaining a greater uniformity of literary speech were made
in the same period by the invention of the art of printing,

and by the development of certain Kandeispracken, or lite-

rary idioms of the imperial and other chanceries. There is

no need to explain how the habit of reading books printed

in dialects not familiar to the reader must have obliged the

learned public of the time to acquire a certain amount of

knowledge of dialects in general, and must have made them
belicr aware of the peculiarities of their own idioms thin

was either necessary or possible at the time when manu-
scripts written expressly in the local dialects of the readers
were the only means of conveying literary information.
Besides, writers as well as printers must soon have found
it profitable to publish their works in a language readily

understood by readers in all parts of the country. The
principal work, however, was done in Germany by the
chanceries. Among these the imperial chancery naturally
held the most prominent position; and, inasmuch as its

public acts were addressed to readers of all dialects exist-

ing throughout the empire, it obviously had also the greatest

interest in calling into existence a general idiom. In the
14th century no difference between the language of the
imperial chancery. and the losal idioms of tlie particular

emperors was yet visible.' Tlie public Acts of Louis of

Bavaria (1314^1347) were written in the Bavarian dialect.

The succession of Charles IV. (1 347-1378) was accompanied
by the introduction of the Bohemian dialect into the

imperial charters. This dialect, as was natural from its

local position, was- neither purely Southern nor purely

Midland. Ei, ou, eu for I, u, iu were frequently adopted
from the Southern dialects, but ch for k and p for b were
generally rejected; unaccented vowels were preserved to

about the same extent as in Midland German. In the reign

of Wenceslaus of Bohemia (1378-1400) the same state of

things was maintained; but in the charters of Rupert, the

elector palatine (1400-1410), we find the Midland dialect

of the Palatinate. Sigismund (1410-1437) reintroduced the

Bohemian dialect, which by this time had, with the excep-

tion of a very short period, prevailed for nearly a hundred
years in the imperial chancery. It was therefore but nat-

ural that Duke Frederick of Austria should exchange the

Austrian dialect of his ducal chancery (which abounded with

kch, kk, kg for k, and p for b) for the Bohemian chancery

dialect of his predecessors, when he succeeded to the

imperial throne (1470-1493). His example was follov.ed

by Maximilian (1493-1519), but only so far as public

Acts were concerned. In charters destined for local Austrian

use as well as in his private correspondence he always

kept his vernacular Austrian dialect, showing thus that no
change of the spoken idioms had been caused as yet by the

introduction of the new artificial language. In the same
manner and at the same time the Midland dialect of the

electoral chancery of Saxony came to be better adapted for

general use by the adoption of the Southern ei, ou, eu for

I, u, iu, and the abolition of several prominent Midland
peculiarities.

Modern High German.—In the preceding paragraph we
have tried to give a short sketch of the origin of literary

Modern High German ; and it is this very idiom of the

imperial and Saxon chanceries that Luther made afterwards

popular by his translation of the Bible and his numerous

other writings. We may quote his own words in confir-

mation :

—

" Ich habe keine gewisse, sonderliche, eigne sprache im deutschen,

sondem brauche der gemeinen deutschen sprache, das mich beido

Ober- und Nioderlander verstehen mbgen. Ich rede nach der secb-

sischen cantzlei, welcher nachfolgen alle fiirsten vnd kbnige in

Deutschland; Alle reichsstedto, fiirstenhofe schreiben nach der

sechsischen vnd vnsera fiirsten cantzeley. Darumb ists auch die

gemeinste deutsche sprache. Kaiser Maximilian vnd churfurst

Friderich, hertzog von Sachsen, haben im rbmischen reiche die

deutschen eprachen also iri eitie gewisse sprach znsammengezogen."*

Luther's language, again, was soon acknowledged by Ger-

man grammarians, as Sebastian Franck (1531) and

Johannes Clajus (1578), and was accordingly imitated, as the

' The particulars which follow are chiefly taken from an able sketch

by Dr E. Wtii;tsr, Die EnUidiung dtr kitTsHthsixhtn Kanxlei^prache.

See Znttchri/t dea Vrrtim fir thilringischt Oachichtc, il. p. 3<P.

' TixhTtdm, ch. 69. Dr Willckt- assigns toese words to Hw ft'^

1515.
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best patterQ of High Gcrnian. It U true that ia the ICth

century many writers, especially in Switzerland and Lower
Germany, still clung with great pertinacity to their native

dialects. But about I GOO Luther's language was fully

established as tlie only idiom of literary intercourse through-

out Qermany.' The changes the language has undergone

since Luther's time mostly concern the inflexional system.

[n the strong verbs the differences between the singular and
plural and the indicative and subjunctive of the past have

been levelled iu the course of time: thus, ichfanj, wir fan-
den, I, w< found, subj. ich fdnde, or ich schnitt, wir

ichnitten, I, we cut, for ich faiid, wir ftinden, ichfiinde, or

ich schneit, vtir schniltea. At present the verb werden, to

become, is the only specimen left of the old regular inflex-

ion :

—

ich ward, wir wurden, ich wiirde; but even here a

new irregular form, ich wurde, has come into use and almost

superseded the more archaic ich ward, which is now chiefly

confined to poetry. Many other vowsl changes have taken

place besides, as in 'icehe, wob, gewobeu, weave, wove,

woven, for Middle High German wihe, wap, gewehen, so

that the old system of "Ablaut," or vowel change in the root

syllables of the strong verbs has often become quite indis-

tinct. A great number of verbs have passed from the strong

inflexion to the weak, and vice versa. The declension of

substantives has also been greatly altered. Umlaut is now
regularly used as a plural sign with most monosyllabic and
many dissyllabic masculine words, as in baum, baume, or

nagel, ndgel, for Middle High German bourn, bourne, and
nagel, nagele; originally it was confined to a much smaller

number of words ({-stems, as gast, gdste. Middle High Ger-

man gast,geste). Other masculine words have adopted the

plural -fr, together with Umlaut of the root syllables, from
the neuter declension, as maun, manner, geist, geister, besides

frequent exchanges between the strong and weak declen-

sions, which cannot be specified here. The strong and the

weak declension of feminine words originally ending in e

have been melted together, one form (ending in e or a

cjnsonant) being used for all singular, and one (ending in

en OT n after a consonant) for all plural cases, as gabc,

gaben, laht, zahlen, zunge, zungen, for Middle High German
gabe,gdbe, gen. and dat. gaben; zal, zal, gen. and dat. zaln;

zunge, gen. dat. and ace. zungen, pi. zungen through-

out. As to phonology, no change of vowel quality is

noticeable in literary German. Modern High German
still has the Midland sounds I (often spelt ie), v, U, for

Southern ie, no, iie, as well as the Bavarian diphthongs ei,

au, eu (du), for the older sounds J, H, iu, the latter not

being distinguished either in spelling or in educated pro-

nunciation from the older diphthongs ei, oti, ou. We have

thus zwei, drei, baum, haus, freude, hduser, leute for Middle
High German zwei, dri, bourn, hus, vrutule, hiuser, liute.

Change of vowel quantity is the most prominent phonetic

feature of Modern High German when compared with the

earlier stages of the language. All root-syllables ending
formerly in a short vowel followed by a simple consonant

have now become long, either by lengthening the vowel or

by doubling the consonant, thus tag, tdge, sal, bote, or gott,

gottes, blatt, blatter, for Middle High German tag (or tdc),

tdge, sal, b6te, g6t, gules, bldt, bleler. The rules for dropping

unaccented vowels have often been changed accordingly.

It must not be forgotten, however, that all these rules are

only applicable to the literary idiom ; the dialects, and even

those of the educated people, often differ very materially

from the rules laid down above. There is, indeed, no such
tiling as a generally recognized standard pronunciation of

German, except perhaps on the stage, which no doubt has

-exercised and still exercises a certain influence on the cur-

' For fuller p,irticular3 le.iders are referred to H. Ruckert, Ccschichte
dtr r.euhochdetilKhen Scl\ri/l5>)rnc!ic, 2 vols., Li-ipsic, 1375.

rent opinions as to how one ought to pronounce, but has

not been powerful enough to abolish all dialectal peculi-

arities in the case of even the highest classes. Only a very

few general rules can be given. Englishmen will do well

to pronounce the vowels as in Italian : it and o are rounded

or labialized i and e sounds, formed by pouting the lips

while trying to pronouuce i or e. Long vowels are always

pronounced simple, never as diphthongs (which is fre-

quently the case in English, especially with a and o). Un-
accented e is invariably dropped in the terminations el,

en, the real pronunciation of such words as Iiandel, bitten,

lippen, haben, nehmen being handl, bittu, li/'pn or lij^jnii,

halm or hdbm, nem (with a lengthened m).- Among the

peculiarities of the consonantal system we may mention tlio

sound of ch (in two distinct varieties asiu ach and ich), the

z, which is a combination of t and s, and the r, which ought

to be trilled with the tip of the tongue, but is often

pronounced as a uvular or guttural sound. .S' initial is

generally sounded like the English z,in stage pronunciation,

but not usually elsewhere ; st and s]} initial are never pro-

nounced on the stage like English si or sp, but are always

sht, shj), as in stein, spiel, "pronounced (to use English

spelling) as shtine, shpeel. The English w ought to be

avoided. The German w sound is more like English v,

but somewhat softer; in Midland pronunciation a suuud

intermediate between Englisli w and v takes its place.

German v is simply/.^

The varieties of the German dialects of the present are

too numerous to be described here. It may suflSce to state

that the old divisions of Low German, Midland, and Upper

German dialects are still applicable. Among the first, the

Western or Westphalian dialects are distinctly marked by

the pronunciation of g initial as s.gh, or voiced ch (sometimes

even voiceless), and the use of numerous diphthongs, botli

long and short, instead of simple voweb. The principal sub-

divisions of Midland German are the Lower Ehenish or

Middle Frankish dialect (including the German dialects of

Transylvania), South-Western and EasternorHighFrankish,

Hessian, Thuringian, Saxon, and Silesian. Alemannian is

divided into the three main groupsof Swabian, Alsatian, and

Swiss, while Bavarian is constituted by several subdialects

spoken in Bavaria and Austria. The study of these dia-

lects has been carried on in Germany for a considerable

time,* but not always very successfully, especially so far as

phonology is concerned ; for many observers, while well-

trained in all the disciplines of the older school of philology,

have been totally ignorant of the simplest laws of phonetics.

It is only within the last few years that the value of phonetic

studies (although they began in German researches) has

been duly recogi:lzed in the country of their origin, and

dialectology has not hitherto gained much by the more

theoretical study of general phonetics. Some excellent

beginnings indeed have been made, among which Dr Win-

teler's book on his native Swiss dialect holds by far the

foremost Tank;^ but it is probable that a long time must yet

elapse before Germany can possess so weU trained and inde-

pendent a school of phonetists as that which already exists

in England headed by Mr A. Melville Bell and Mr Alex-

ander J. Ellis. Not till then, however, can a real history

of the German language be written. (e. si.)

' Foreigners are easily detected by their generally inserting a real

vowel-.sound before tlie I, n.
^ For more accurate descriptions of the German suiuids see E,

Sievers, Orundziige der Lautphysiologii, Leipsic, 1876.
• A very full list of books referring to German dialsctology lias

been given by C. H. Herrmann, Sibtioiheca Oermanjca, Ilalle, 1878,

p. 67 sqq.

' J. Winteler, Die Kerenzer ilimdart da Kantom Glarut, Leipsic,

1376. This is indeed the only work that can be justly compared vrith

Dr J. A. H. Munay'-s Dinkd of the SoiUkem Counties of Scotland,

pnl.li.slied in 1S73.

X. — 66
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PART IV.—LITERATURE.
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There U a deep vein of poetry in the Tentonic nature,

aiu! it iippears to have revealed itself in the earliest

ages. According to Tacitus, tlie Germans of his time had

ancient songs relating to tlie god Tuisco, his son Mannus,

and the three forefathers of the Teutonic race. They had

also poems in honour of Arniinius, the original subject of

which was probably the god Irniin, whose pillar Cliarles the

Great overthrew long aftofwards in his first campaign

against the Saxons. A song called " barditus," celebrating

the greatness of the wargod whom Tacitus calls Hercules,

was sung or chanted by the freemen as they advanced to

battle. The name " barditus " led some ingenious writers

of the 18th century to speculate respecting an order of

bards among the ancient Germans ; but there is no evidence

that any such order existed. " Barditus " meant in the first

instance a shield, and was transferred to the song because,

while the singing went on, the shield was held to the mouth
to make the sound more terrible. It is the opinion of many
critics that the stories of "Reynard the Fox" and "Iscngrim

the Wolf" may be traced back to these remote timea If so,

the probaoility is that they were brought by the Teutons

from Asia, and were originally common to the Aryan family.

There is every reason to believe that some elements of the

Nibelungenlied belong to the prehistoric age. The legend

of Siegfried has all the marks of extreme antiquity, and it

seems to have had at first a purely mythological character.

Of the rhythm in which these primitive conceptions were

embodied we have no certain knowledge ; but as the most

ancient poems which have been preserved are in alliterative

verse, it is reasonable to assume that this had grown up long

before writing came into use.

I. The EarU/ Middle Age.—When the German tribes be-

gan to accept Christianity the clergy everywhere opposed the

native poetry, and strove to replace its rude conceptions by

the milder images of the gospel. Among the Goths of the

4th century Bishop Ulfilas took tlfe most effectual means
of achieving his purpose by preparing a clear, faithful, and
simple rendering of the'Scriptures,—a translation which ha*

been of inestimable value in the scientific study of the

Teutonic languages. No clergyman of like genius arose in

Germany itself; but there, too, pagan compositions were
steadily discouraged. Charles the Great was the first to

check this hostile movement. He showed his love of his

native speech, not only by beginning to put together a

German grammar, but by issuing orders for a collection

of old German poetry. Louis the Pious had little sym-
[lathy with the taste of his father, but he could not

efface the impre-ssion produced by the great emperor. Many
of the clergy ceased to dislike that which so mighty a friend

of the church had approved, and in some monasteries there

were ardent collectors of ancient epic fragments and ballads.

These treasures of Old High and Low German literature

are nearly all lost, but from the small portions which have
come down to us, and from hints in Latin chronicles, we can
at least make out the themes with which many of them dealt.

Ermanriek, or Ermanaricus, the famous Gothic king of the
4th century, was the subject of a large number of poetical

legends. Siegfried continued to be a great epic hero, and
from about the 7th century ho appears to have been no
longer treated as superhuman. The legend of the over-
throw of the Burgundlan king, Gundicarius or Giinther, by
Attila assumed many forms, and was at a la'ter time
connected with the story of Siegfried. Around the
name of Theodoric the East Goth, as Dieterich, several
legends scon grouped themselves ; and from about the
9t!i century he was associated with Attila, vilh v,-hom

in history he had nothing to do. Unfortunately, the frog

ments which have been preserved—all of which aro

alliterative—do not treat of these supreme heroes ; tlieir

subjects are of subordinate importance and interest. Tiic

UildehranJslieil, which was written from traditional nai--

ratives early in the Olli century, and is in a mixed dialect,

introduces us to a follower of Dieterich. Hildebrand, re-

turning from the wars carried on by his lord, is compelled to

fight his own son ; but we are left in uncertainty whether

father or son is conqueror. The Ludivigslied is a ballad of

the latter part of the 9tli century, written in honour of a

victory gained over the Northmen by Louis III., the Wtst-
Frankish king. The author was probably a monk who liad

been a favourite at the court of Charles the Bald. There is

also an Old High German ballad celebrating the reconcilia-

tion of Ottol. with his brothcvllenry; anu similar ballads arc

known to have kept up the fume of Duke Ernest of Swabia,

who rebelled against Conrad II., and of many other popular

lieroes. Walter of Aquitania, who flies with his bride front

the court of Attila, oud at Worjns fights King Giinther and
his warriors, is the hero of n Latin poem of the lOtli cen-

tury, written by a monk of St Gall, wliosc materials were

evidently taken from a more vigorous German original.

The ilerachurrjer Gediclile, two songs of enchantment,

were written in the 10th century, but must have come
down from a much more remote period. They are chiefly

interesting for the light they tlirow upon the religious

beliefs and customs of ancient Germany.
The old ballads, which were intended to bo sung as well Min-

as recited, were handed down from generation to generation, 'i"''"-

and necessarily underwent many changes. They werepre-

served from an early period in the memory of the people

by professional minstrels, who were held in considerable

honour in the time of Charles the Great, but were after-

wards rather tolerated than encouraged by tlie higher

classes. Many of them were blind men, and in their lioli-

tary wanderings the ancient stories must often have assumed
in their minds new shapes. They usually accompanied

their singing with the zither or the harp.

Of the works with which the church sought to counter- Religions

act pagan influences very few remain. The most import- ro^'T.

ant is Ueliand, a Low German poem in alliterative verse

said to have been written by a Saxon at the request of

Louis tiie Pious. It is a narrative of the life of Christ,

and follows closely the Four Gospels, whose separate

accounts, it attempts to harmonize. The author has con-

siderable force and freedom of expression, and seems to

have been so absorbed in the grandeur of his theme as

to have deliberately rejected rhetorical ornament. The
so-called Krlst of Otfrid, a High GerniAn poet, who
dedicated his work to Louis the German, has the sar:i.e

subject, but is not nearly so effective. It 'is the first

rhymed German poem, and the necessities of rhyme often

compel Otfrid to fill out his line with words and phrases

which obscure his meaning. His lyrical passages are too

didactic to rank as genuine poetry. The fragment of

Muspilli, a Bavarian poem of the 9th century on the Last

Judgment, indicates power of a much higher order. Its

form is alliterative; and reminiscences of paganism are

strangely mingled with its Christian ideas.

During the reigns of Charles the Great and Louis the Mouii»tir

Pious secular lesr'ning was zealously cultivated in the li^rning.

monasteries of Germany as well as in those of oth^r por-

tions of the Frankish empire. The school established by

Hnbanus Maurus in the fuTions abbey of FuUa vied

wi;h that of T>-.ii, wLtiu ii.u.inus had been a pupil
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of Alcuin, in the excellence of its teaching. ~- In the

wars with the Northmen, with the Magyars, and with the

Slavs under the later Carolingian kings, many of the

ecclesiastical institutions were destroyed ; but they sprang

up again under the protection of Henry I. From the time

of his son Otto L the Germans stood in direct relation with

Italy ; the marriage of Otto EL with the princess Theo-

phano brought them into connexion with the learning and

refinement of the Byzantine court ; and Gerbert, the friend

of Otto III., afte-.-wards Pope Silvester 11., introduced them

to some of the achievements of Arabian science. These

influences quickened the energies of enlightened church-

men, and originated an intellectual movement which to

some extent continued during the vigorous reigns of the

first two Frajiconian sovereigns, Conrad II. and Henry III.

The cliief subject of study was the scholastic philosophy,

to which, however, in its earlier stages, Germany made no

supremely important contribution. The Neo-Platonio ten-

dencies of Scotus Erigena wore opposed by Hrabanus

Maurus, who remaine I loyal to Aristotle and Boetius
;

imd his example was geuerally followed, not only by his

successor!, in Fulda, but by the members of all other German
schools. The school of St Gall was exceptionally active,

and one of the monks, Notker Labeo, who died in 1022,

wrote some original philosophical books, and translated

into German the De ConscHalione of Boetius and two of

Aristotle's works. In pure literature very little was done

;

but there are several well-written Latin histories belonging

to the 1 1th century. The best thought of the age was

manifested in its Komanesque architecture, and in the then

subordinate arts of ptunting, sculpture, and music.

II. The Atjo of Chivalry.—The reign of Henry IV., dur-

ing which the struggle between the empire and the papacy

began, had a disastrous effect on the national culture; and

the evil was not remedied under the disturbed rule of his

two immediate successors. But under the Hohenstaufen

dynasty, during the period of Middle High German, the

country passed through one of the greatest epochs of its

literature. The more learned of the clergy interested them-

selves deeply in the development of scholasticism through

the nominalists and the realists; »nd in the l.Sth century

Albertus Magnus, a native of Swabia, produced the first

systematic exposition of Aristotle, in the full light of

Arabian research. It was, however, in poetry that Ger-

many achieved the highest distinction ; and her most

important poets were members of the knightly class, which

at this time rose to its utmost power and fame. There

were many reasons why the members of this class became

sensitive to the higher influences of the imagination. In

the first place, they had the elevating consciousness of a

life shared with a vast community which set before itself

ihe loftiest aims. Historians sometimes take a malicious

oleasure in contrasting the mean performance of many
knights with their high vows ; but these vows at any rate

introduced into the life df rough nobles an ideal element,

and inclined thorn to take interest in the gentler and nobler

aspects of existence. In the Italian wars of Frederick Bar-

barossa the German knights saw more than they had ever

before, done of Southern civilization, and their minds were

continually stimulated by the varying fortunes of their

adventurous emperor. Of still greater importance was the

influence of the crusades, in which the Germans first took

an active part under Frederick's predecessor, Conrad III.

The crusaders had a remote and unselfish aim, connected

with all that was most sacred and most tender in their

leligiona ideas ; and this alone would have created a senti-

ment favourable to poetic aspiration. But, besides this,

the far-off Eastern lands, with their strange peoples and
mystical associations, awoke dreams which could not have

other than liarmoniou.i utterance, end on the return of the

warriors they stirred the fancy of their friends with reports
of a new and greater world. While the crusades la8ted,the

knights were forced into intimate acquaintance with the
clergy, whose refined culture inevitably to some extent
softened their rudeness ; they also formed friendships

with representatives of French chivalry. In France the

works of the troubadours and the trouvires formed one of

the most prominent elements of the national life, and the

French nobles did not forget in Palestine the songs and
romances of their home. The better minds in the German
armies caught the inspiration, and longed to distinguish

themselves by like achievements. And their desire was
deepened when, by the acquisition of the Free County of

Burgundy, Frederick Barbarosisa opened a new pathway by
whicli intellectual influeucua might pass from the western

to the eastern bank of the PJiine.

The poetic impulse which thus enterea.C5ermany affected

a wide circle ; the highest princes as well aa the humblest
knights felt its power. Even the emperor Henry VI. him-
self is said to have been moved by the prevailing feeling,

and to have composed verses. At the imperial and princely

courts poets were encouraged to give expression to their

genius ; and the ladies whose beauty and virtues they de-

lighted to praise stimulated their endeavours by marked
appreciation. Thus the national imagination found in the

whole temper of the age an atmospihere well adapted to

the blooming of its first spring-time.

The most characteristic outcome of this active era is the Pocticn)

series of poetical romances produced in the 12th and 13th ioiii»iic<»v

centuries. The German poets might have found magni-

ficent material in their old, native legends ; but for the

most part they preferred subjects which had already been

artistically wrought by the trouviJres, whose methods
and stylo they also closely imitated. Among the themes

they selected may be mentioned the legends of Alexander

the Great, of Charles the Great and his paladins, of

Arthur and the knights of the Kound Table, with tho

allied legend of the Holy GraiL The fortunes of Tris-

tram and Iseult also exercised a powerful charm over

many minds. These and all other chosen subjects were
treated wholly in the spirit of chivalry. The poets of tho

Middle Age had no idea of being true to the characteristics

of a particular epoch ; their own time was the only one they

attempted to understand. Ancient heroes became in their

hands mediaeval knights ; men who had died long before

the rise of Christianity wore transformed into devoted ser-

vants of the Church. And in every romance the supreme
aim was to present an idealized picture of the virtues cf

knighthood.

One of those who prepared the way for the chief romance- Romance

writers was Conrad, a priest in the service of Henry tho wr'lers.

Proud, who, before 1139, composed the Rolandslicd, setting

forth, in imitation of the French Chanson de Roland, the

overthrow of Pvoland, the favourite paladin of Charley the

Great, in the pass of Koncesvalles. He was followed by
another priest, Lamprecht, who, also working upon a

French original, relates in the Alexanderlied the deeds of tho

Macedonian hero. Greater than either of these was Heinrich

von Veldeke, the first of the poets who may claim to rank as

German trouv6res. His great work was the £veit, written

beween 1175 and 1190. It is not only in armour and in

dress that Virgil's characters are here changed ; in thought

and feeling they are recreated. The language of the poem
is so earefully chosen, and the incidents are narrated with

BO much spirit, that it is still possible to understand

the immense popularity it once enjoyed. Hartmann von Hari-

Aue, in Der Arme Heinrich and other poems, selected """

themes that are extremely repulsive to modern feeling; but

he was endowed with genuinely plastic force, and interests

us by touching certaiu mystical aspects of mediaeval eeuti-

.1

fi.
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Wollram represented was Wolfram von Eachenbach, a member sf a

noble family of Franconia, who wa^ born during the reign

of Frederick Barbarossa and died during that of his grand-

son, Frederick IL He was ono of a group of poets who
established themselves at the Wartburg, tlie court of the

brilliant landgrave Hermann of Thuringia ; and liLs chief

poem, Parzival, was composed there towards the end of the

12th century. Germany did not produce during the

Middle Ages a more truly poetic mind, and it is curious to

observe how exactly lie anticipated some of the qualities for

wliich she long afterwards became famous. He has all the

dreaminess, tlie sentiment, the passion for the ideal, winch

are, or rather at one time were, her most attractive charac-

teristics. The hero, trained by his mother amid circum-

stances of idyllic smiplicity, suddenly passes into a world
of movement and .adventure, and he is brought by accident

to the gorgeous palace of the Holy Grail, of whose kingdom
lie ultimately becomes lord. The object of the poem is

evidently to depict the strivings of a restless but noble

spirit, dissatisfied with passing pleasure, having always be-

fore it a high and spotless aim. It is ditRcult for modern
readers to detect the spiritual significance of many of the

scenes ; the poet seems to escape from us into a far-off

region, whence his- words reach us rather as dim echoes than

as clear, ringing sounds. And some of tlie descriptions are

in themselves tedious and supcrtluous, while advance from
one stage of the tale to-another apparently proceeds accord-

ing to the arbitrary whim of the moment. Xevertheless,

the character of Parzival is a true conception of genius, and
enables us to understand, better than any other imaginative

creation of medi.tval Germany, that discontent with life

OS it is, that sense of being haunted by visions of

spiritual loveliness, which, throughout the Middle Ages,
existed side by side with unrestrained delight in the out-

ward world.

Gottfried A complete, almost a dramatic, contrast to Wolfram vou
of StTM- Eschenbach is found in Gottfried of Strasburij, the greatest
""^^

of his literary contemporaries. Theseftwo men are repre-

seutati'fes of a distinction which intessantly recur.'!,—«that
between the poet who fashions spirits of a finer mould than
those we actually know, and the poet who contents himself

with penetrating into the innermost recesses of existing

character. Gottfried's theme is Tristram and Lseult ; and
the charming tale, which unfortunately he did not live to

carry to the end, was perhaps never more beautifully told.

There are no mystic longings in the men and women he
presents to us : they love the earth and thfe sky, with their

gorgeous colours, graceful forms, and happy souiidri ; they
rare not to inquire what may lie behind those, or whether
in the scheme of things there is a place for moral law.

Few poets have sot forth so powerfully the fascination of

youthful poasiou. In his glowing pictures we find no
shadowy figures like those of Wolfram, with step so light

tliat they appear to be the figures of a dream ; his images
are clear, sharply cut, like those of the world from which
they are taken. And although psychological analysis was
unknown to him, the actions of hi^ characters display keen
insight into the secrets of human hearts when entangled in

the most confused meshes.

Medieval romauce bore its richest fruit in the works of

theic twogi-eat poets ; and most of their successors imitated
cue or other of them. Those who followed in Gottfried's
steps come nearest to a happy result, for Wolf<-am was one
of those lonely and dariug spirits in whoso remote path it ia

given to few to treati without stumbling. The beat known
of Gottfried's imitators was ConraJ vou Wiirzburg, who
wrote on the Trojan war aud many other subjects, and 13

C'Mi-idfrcd one of tha most artistic of me<.li.'eval writers.

Towirdiths i-.J A the 13th ceuturv the moveaiout shcrwed

liiirg

signs of exhaustion, and roMances Kegiu to make wav for

rough popular tales and rhymed chronicles.

Fortunately the poets of the age of chivalry did not all

occupy themselves with the subjects of French romances.

A few, whose names we do not know, turned towards tlic

rich material in the metrical legends of their native land

Of these [mets the most important was be who collected

and put into shape the ancieut ballads which make up the

Nib<:htnf^fuliod. How far he modified them we cannot Xiuiuna
tell. In the form in which we possess them, they probably ei.liei'

owe something of their force to his genius ; but he needed
rather to arrange and to curtail than to invent, and, although

a genuine poet, he was not at all times competent for his

task. The work includes the legends of Siegfried, ol

Gundicarius, or Giinther, king of Burgundy, of Dietericb,

and of Attila ; and the motives which bind theili into a

whole are the love and revenge of Kriemhild, the sister

of Giinther and Siegfried's wife. She excites the envy

of Brunhild, the Burguiidiaii queen, whose friend, Hagen,
one of Giinther's followers, discovers the vulnerable point iti

Siegfried's enchanted body, troicherously slays him, and
buries in the Rhine the treasure he has long before con-

quered from the race of the Nibelungen. There is then a

pause of thirteen years, after which Kriemhild, the bettei

to effect her fatal purpose, marries Attila, king of the Huns.

Thirteen year's having again passed, her thirst for vengeance

is satiated by the slayiug of the whole Burgundian court

The Germans justly regai-d this great epic as one of tht

most precious gems (.f their literature. It has little of the

grace of courtly poetry ; its characters are without subtlety

or refinement ; we are throughout iu the presence of vast

elemental forces. But these forces are rendered with extra

ordinary vividness of imagination, and with a profound
feeling fir what is sublime aud awful iu human destiny.

The narrative begins with epic calmness, but swells into :>

torrent, and dashes vehemently forwarfl, when the injured

queen makes a fearful return for lier wrongi, and ia hersell

swept away by the tragic powers she haa called to her

service. In the management of the story there are occa-

sional traces of medisevalism ; but its spirit is that of a moi-u

primitive time, when the German tribes were breaking into

the Eoman empire, when passions were untamed by

Christian influence, and when the necessities of a wander-

ing and aggressive life knit closely the bonds tlint united

the chief to his followers. Deliberate viUany hardly ap-

pears in the poem ; the most savage actions spring either

from the unrestricted play of natural feeling, or from un-

questioning fidelity to au acknowledged superior. Hero
and there wo como upon touches which indicate that the

poet who preserved the ancient legends was not incapable

of appreciating finer effects than those at which he gene-

rally aims. The sketch of the hospitable and chivalrous

Kuiliger, who receives the Eurgundians on their way to

the court of Attila, and afterwards dies while unwillingly

fighting them iu obedience to his queen's command, ia not

surpassed in the most artistic of the medinjval romances.

(jiiJrun is another epic in which a poet of this period Oi.Jnm

gave form to several old legends. They had for centuries

been current along the coasts of Frieslaiid and Scandinavia,

and tire society they represent is essentially the same os

that of the Xibelmir/eulied,—a society iu which the men
are rude, v.arlike, and loyal, the women independent and

faithful. Although full of serious episodes, Gudrun is aa

happy in its ending as the greater poem is tragic ; and
wo feel tliroughout that the beautiful Priucess Gudrua
of Seeland, whom the Northmen liave carried from

her hom^, and on whom the cruel Queen Gerlind heajis

iudiiinities, will at last bo restored to King Herwig, her

bravo and passionate lover. The characters stand out

clearly in their rough vigour : and several happy strokes
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call up a vision of the bleak coasts and changeful northern

sea which are the Scenes of their adventures.

In the 15th century a Oerman writer brought together

in a single volume which he called the Heldenhuch—the

"Book of Heroes"—a number of old legendary tale^ that

must have been frequently on the lips of the jieuple and of

the wandering minstrels, while the knightly poets were

singing of Tristram or of Arthur. This work, which was

partly written by Kaspar von der Rhon, will not compare

in imaginative fcrrce with its more famous rivals. The

most powerful of the stories is probably the "Grosser

Rosengaiten," in which a monk, Ilsan, displays a very

unclcrical, but truly Teutonic, pasr.ion for war.

The age of chivalry waa remarkable not only for its

romances and epics but for its lyrics. All the leading

welters of the time exeicised tliemselves in lyrical poetry,

and it was 1-iboriously cultivated by multitudes who did

n)t feel equal to the task of a prolonged effort. Among
those who gained more or less distinction may be named
fieinrich von Morungen, Reinmar der Alte, and Gottfried

von Neifeu. The poets of this class were known as

Minnesanger, because their favourite theilae was Miune or

love. They began by imitating the troubadours, whose

metres they often reproduced when not penetrated by

I'ao emotion which originally found in these forms a

geauine expression. At a later stage it was considered a

point of honour for each poet to invent a stanza of his

own7 whether or not those already existing were appro-

priate to his feeling. Thus many of the minne songs pro-

duce an impression of unreality and coldness, seeming at

best to be but clever pieces of handiwork. But when the

utmost deduction has been made, it is surprising how much
of what was achieved by those ardent writers still appeals

to us. The best among them strika notes which respond

in every age to a master's touch ; and they do it with a

fine sense of beauty, a trained instinct for the appropriate-

uess of words, and an evident delight both in simple and in

subtle melody.

Perhaps no group of writers has ever had a deeper under-

tone of sadness than is to be detected in the greatest of

the minnesiinger. They had a vivid consciousness of the

evanescence of human pleasure, an abiding feeling that cor-

ruption lurks behind the gayest forms and brightest colours.

But they caught with proportional eagerness the passing rap-

ture, letting no drop escape from the cup that would soon fall

from their grasp. This intensity of feeling is reproduced

iu their lays, yet it was purified and generalized as it

passed from the fleeting reality to the permanent realn) of

art. Their treatment of love, although sometimes, accord-

ing to modern ideas, extravagant and fantastic, often dis-

plays genuine elevation of sentiment. They sing also in

impassioned strains the loyalty of the vassal to his lord,

the devotion of the Christian to his church. If they do
not exhibit the soaring spiritual ambition of Wolfram's

Parzival, they have a kind of pathetic memory of a lost

paradise, a vague longing, by some distant difficult service,

in battle with the infidel, to attain to a world in which the

discords of the present life may be forgotten or harmonized.

And behind all their images is the background of nature,

whose loveliness'they do not the less appreciate because

they refrain from elaborately describing it. To the

dwellers in dreary towers winter had often a cheerless and
melancholy aspect ; but this made all the more enchanting

the new life of spring. It is in bailing the returning warmth
and colour of the young season that the minnesanger attain

their liappiest triumphs.

Of all the minnesinger the first place belcrogs without

question to Walther von derTogelweida, probably of Tyrol,

whom Opttfriod of Strasburg praises as heartily a» he slyly

deprecutte VTolfram voo Escheubach. 'Walther lived some

time at the Wartburg, and waT the friend of King Philip

and Frederick II ; he died on a little estate which thn

latter gave him in fief. Other Minnesanger lavished praise

on generous princes ; Walther was of a more manly charac-

ter, and seems always to have maintained an independent
bearing. Besides the usual themes of the lyrical poetry of

his time, he wrote with enthusiasm of liis native land ; ho
also frequently alludes to tlie strife between the spiritual

and secular powers, and sternly rebukes the ambition of

the papacy. Beyond all his rivals he gives us the impres-

sion of writing with ease and delight. The structure ('f

his stanzas does not hamper the movement of his feeling
;

it appears to provide the conditions of perfect freedom.

Such a lyric as his Unier der Linden an der Ileide,

with its musical refrain Tandaradei, although a master-

piece of art, is exquisite in its childlike simplicity ; it has

the unaffected grace of a flower, the spontaneity of a bird's

song.

As the expression of all that was fantastic and riaiculous rirkii

ju the age of chivalry, must be mentioned the Frauendiensi '<'"

of Ulrich von Lichtenstein, a work which was written about '''y''<'"'

the middle of the 13th century, and had a certain popu-

larity in its time. It is an autobiography, with a number
of lyrics interwoven to give variety and animation to the

narrative. The solemn gravity with which the author

relates the amazing tasks imposed uixju him by his mistress

shows how easily the worship of womanhood degenerated

into almost incredible childishness. Ulrich is sometimes

compared to Don Quixote, but this is to do extreme in-

justice to Cervantes's hero. Amid all his illusions the

fictitious knight maintains a certain pathetic dignity ; the,

knight of reality passes from absurdity to absurdity with-

out a touch of idealism to redeem his folly. And his lyrics

are the tasteless manufacture of a thoroughly prosnic spirit.

Several of the minnesanger, Walther von der Vogelweide Biclvtjt

especially, display at times a strongly didactic tendency. ro<.'t»

From the beginning of the period this tendency was
developed by writers who took little interest in poetry for

its own sake, and it became more and more )jrominent as

the purely lyrical impulse passed away. The didactic poet,

however significant his labours may be to his contempor-

aries, has necessarily the stamp of commonplace for

posterity; and the gnomic writers of the 13th century

form no exception to this rule. But several of them have
at least the interest that attaches to sincerity and earnest-

ness. There is genuine enthusiasm for pure morality iu

the Welaclie Gad of Thomasin Zerklar; and the Bescheiden-

heit of Freidank expresses so high a conception of duty,

and expresses it so well, that the woik was ascribed to

Walther himself. Reinmar von Zweter and Heinrich

Frauenlob came a little later, and they were followed

by Hugo ron Trimberg, whose Renner sets forth 'un-

impeachable lessons iii hoiuely and satirical verses. A
higher tone is perceptible in Der WiittJ,ccke, a collection

of Boyings in which we find an echo of the reverenpe for

noble women that marked the ej>och at its dawn. Among
didactic writings Biust be classed the well known Der
Krieg aiif der Warilurff (" The Contest at the Wartburg'').

It includes the verses supposed to have been sung at a

tournament of poets attended by Heinrich von Ofterdingen,

Walther von der Vogelweide, and Wolfram von Eschenbach.

As Latin continued to be the speech of scholars, and the B.ginniu^_

pa.ssiou for metrical expression pervaded the hiRher classes,

there was not much scojie for the growth of prose. Never-

theless, it is in this age that we f.nd the . first serious

attempts to secure for German prose a place in the national

literature. The Sarhsensj/u'yel and the- Se/stai!jeiisf/iei/e/,

two great collections of local laws, although of a scientific

character, and mainly interesting because of their social

importance, liad considerable influence in encouraging thf

i
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preaclicrs, however, wera the principal {ounder^ ( f proje

. tylo. Preacliing becamo abuut tlio micldlo of t)io 13lli

ceutui"y aa agoncy of ^loat power in tlie life of Ciormany.

A number of the clergy, dissatisfied with the technicalities

of Ecliolostioiain, and with the n oro forma under which

spiritual aspiration wai often crushed, Btrove ;o attain to

d froMli viwun of roligioua truth, aid to kindle their own
jQthuaiaftm in tlie minda of othona. Of this roneruuH band

the moit [xipulof was Brother Certhold, a FranciEcau monk,

4 man of a noble aui' commanding temper, and an orator

of the highot rank. Love fur the poor waa his dominant

motive, and ho Bomotiiiie.< cxpresnod it in languQge a

modern Eocinlist might envy. Having aomething of the

moginative glow of the minne.'aanger, ho gave such colour

to his abstract ton^hing aa mads it at once iutelligiblo

And attractive. Of a leaa poetical nature .than Beitliold,

.Master Eckliart, the ne.\t early master of religious prose,

waa more deeply philosophical. Although familiar with

tha scholastic systeraa, he broke awny from their method,

and became t!ie founder of the mystical Bciiool which

was one of the most potent factors in preparing the way
for the Eoformatioa Eckhort'a reasouings are sometimes

iiarl to follow, but he is not a confused thinker; his

obscurity ar'iae.s rather from the nature of his themes

than from his mixJe of handling them. He occasionally

to ichea profound dLptlis in the spiritual nature of man,

an I it is rcfresliing to jiass from the formal hairsplitting

jf the .schdlastio philosophers to the large concejitiona

of a mind which obeya its own laws and is evidently in

direct contact witli the problems it seeUa to solve.

IIL 2'fu Later Miild/j Age.—khar tho fall of the

HoheiistauEen dyn laty the age of chivalry in Germany
.'irtually cania to an end. The breaking up of the old

duchies set free % large number of petty nobles from their

allegiance to mediate lords ; and as there was uo longer a

strong central authority, either to hold them in check or to

provide, them with such outlets for their energy as they had

found in the crusades and in the imperial expeditions into

Italy, nearly the ^hole class sank from the high level to

which. '6 had tn nponirily risen. Many knights became

mere robl ers, an! tliought themselves houourablj" employed

m taking [lart iu the iniiuniornble little wars which

6ll6ttertil the prosperity of tho nation. Men of this kind

ware U( t verj' likely to inherit tlia free and poetic spirit

of Walther voq der Viigelweide. Iu tho course of tho

I4th liud 15th centuries attempts were still made by

Wolkeu»t8ia. Muskatbliit, and other writer.- to imitate hi.'

style; but in their handa the lyre of tho minuesilnger gave

forth only feeble or discordant notes. For a long time

the princes wer' no more inclined to literature than

tho noblea; they were too much occupied with mutual

jealouBies, ai. I with incessant attempts to shake themselves

fi68 of tho Clown, to give hoed to anything bo removed

froui practical interests as poetry.

It ^0 kippened that during this period the cities rose to

11 poaitiou iS highur importance tlnm they had ever before

occnpie L There was a while when it even seemed possible

Ilia' by their loagnes, and by alliance with those emperors

nho had iusiaht enoufjh to recognize their strength, they

. miglit become tho preponderating element in the state.

Driven from the castles of tho pruioes aiid the towers of tho

nobles, literature took refuge in the.^ young and growing
coutres tif a vigorous life. Not one or two here and there, but

multitudes of houe>»t citirous, becamo posscsaod by the desire

tv) di :t'ngui^h thomaelvcs in the arts in which they had been
« > much rnrini'i'O'J by the nobles of a previous generation,

l/nfuituuiitily, they Imd uo literary training; they were not

(nmilhir with any uie.it niodcU; few of them had leisure

tor (.ho cultivatioi of etylo; and the character of their

daily employments was not Buch ua to kindle thoughts M«ist«:v

that demand poetic utterance. At that time every trade sangor.

hod its guUd ; and they now formed guilds of fiootry, the
task of whose members was in intervals of leisure to pro-

duce songs according to a body of strict rules, as in

hours of business they produced shoes or loaves. The
rules were called the " Tabulatur,'' and the rank of each

member was determined by liia skill in applying them.
Tho lowest stage was that of a man who had simply been
received into the guild ; the highest, thiit of a master, who
had invented a now melody. Between these were the

scholar, the friend of the school, tiio singer, and the poet.

Literature produced under such conditions could not

have much vitality. It amused the versifiers, and de-

veloped a certain keenness iu the detection of outward
fauks ; but the spirit of poetry was wanting, and there

is hardly a " meistersilnger" whose name is worthy of being

remembered.

Much more im]iortant than these tedious manufacturers Bei^TnuinKw

of verse were the unknown authors of the earliest attempts ol ilio

at dramatic composition. In the 10th century Hroswitlia, ^^'"•'^

the abbess of Uandersheira, wrote Latin imitations of

Terence ; but they were without influence on the progress

of culture. The real beginnings of the modern drama were
the crude representations of scriptural subjects with which
tho clergy strove to replace certain pagan festivals. These
representations gradually passed into the " Mysteries" or

"Miracle Plays," in which there was a rough endeavour to Mim. lo

dramatize the events celebrated at Easter and other saered play*,

seasons. They were acted at first in churches, but after-

wards iu open courts and market places ; and for many
houi-s, sometimes day after day. they were listened to by
enormous audiences. The fragment of a Swi.'ss " Jlystery"

of the 13th century has survived ; but the earliest that has

come down to lis in a complete form is a play of the first

half of the 14th century, treating of the parable of the teu

virgins. Like those of France and England, these medi-

asval German dramas display little imagination ; and they

are often astonishingly grotesque in their handling of the

most awful themes. Along with them grew up what were

known as " Shrove Tuesday Flays," dialogues setting forth

some scene of noisy fun, such aa a quarrel between a

husband and wife, with a few wise saws interaiiersed.

They were declaimed without much ceremony in tho public

room of au inn, or before the door of a prominent citizen,

and gave ample occasion for impromptu wit. Nuremberg
seems to have been particularly fond of " Shrove Tuesday
Plays," for one of its poets, Hans Eoseubliit, wh.o flourished

about the middle of the 15th century, was the most prolific

author of them. A little later he wtis extensively imitated

by lians Folz, a Nuremberg barber and meistersanger.

By far tho most interesting writers of the Htli century i;v»'-ia>

wero the mystics, who continued the movement started by
Eckhart. Johannes Tauler of Strasburg (1300-61) had not

the originality and force of his predecessor, but the ultimate

mysteries of tlie world had an intense fascination for him,

and his tender and sensitive spirit opened itself to lighta

which find no way of entrance into more robust and logical

intellects. He did not in tho main pass beyond the specn-

lations of Eckhart, but ho added grace and finish to their

expression, and made them a greater popular power tbau

they could have become through the masters writings.

Heinrich Suso, of Constance (1300-65), who has been

called " the minneaanger of the love of God," mado the doc-

trines of Eckhart an occasion for the outpourings of a full

and sometimes extravagant fancy. Ecklmrt's teaching was

also put into shaiw by an unknown author, whose work was

afterwards published by Luther under the title A'yn deiUsch

Thmlogia. To all those writers tho phenomenal world is

iu its nature evil, but it is also unreal ; the only reality
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tliey recognize w a world outside the limits of.Bpace and

time, iu union witli wliich man rises to hia true life. They

are chiedy of importance in' the history of speculative

thought, but even from the point of view of literature

they werft of liigh service in the development of a rich and

vigorou9 prose.

A plain narrative prose stylo was cultivated in the

clirouicles which began at this time to bu written iu

different parts of Germany. The Liinburg Chronicle

written between 1330 and 1398, tho AJsaco Chruuiclu

about 1380, and the Thuringian Oiironicle, by Rutho, a

monk of EUenach, about 1430, have all considerable his-

torical value ; and the fact that thej are in German, not

like previous chronicles in Latin, proves tho rising respect

among the people for their native speech.

During the latter part of tlie 15th century there was in

Gorniany, as in the other leading European nations, a greot

revival of intellectual life. And it was duo to the same

causes as prevailed elsewhere,—especially the rediscovery

of Greek literature and the invention of printing, The

movement was naturally most jjowerfully felt in the uni-

versities. The first of these institutions had been founded

early in tho 14th century by Charles IV. in Prague. Soon

afterwards others were established in Vienna, Heidelberg,

Cologne, and Erfurt; and in the 15th century univcrsilies

were set up also in Rostock, Oreifswald, Tiibingcn, Leipsic,

and ebewhere. For a long time lav^ and divinity were

almost the only subjects studied ; but when the Renaissance

passed from Italy into Germany, university teaching be-

came the instrument of a freer and larger culture. Scho-

lastic philosophy fell into disrepute ; the most active minds

occupied themselves only with the intellectual treasures

of the ancient world. The men devoted to tho new
studies were callod " Humani.-,t3," and they carried on

continual warfare with the more ignorant and intolerant

of the clergy. Unfortunately they knew nothing of the

value of their own language ; they wrote, as tho scholastic

philosophers had done, solely in Latin, and they gave but

slight and contemptuous attention to the movements of

popular literature.

Yet the popular literature of their time was quite worthy
»iti^i:itiu-o of study, for tho Btir of new life had aflFected not only

' scholars but all classes of society, citizens and even peasants

included. It is surprising how many books found their

way to the public between 1450 and the outbreak of tho

Reformation ; every one seemed anxious that the newly
discovered process by which writers could appeal to so wide

an audience should be turned to the utmost possible advan-

.tage. Of this great mass of literature a comparatively

small proportion was created in obedience to the free im-

pulses of the intellect. The problems of the time were

mainly social and practical; men were loss moved by ideal

interests than by questions as to the tyranny of tho princes,

the greed and sensuality of tho clergy, tho worldliness of

tjio pajwcy, tho powerlessness of the crown to enforce peace

and order. Multitudes of little tales in prose and verse

appeared, in which the prince.'^, the nobles, the clergy, and
sometimes rich citizens, were held np to ridicule. Tho
"Shrove Tuesday Plays," which now became extremely
popular, also expressed the general discontent ; and there

were even "Miracle Plays" whose object was to reveal the

wrongs of tho people. In one of them, tho loarling char-

acter of which was Joanna, tlie mythical female pope, a

clerical author did not hesitate to jxDur contempt on tho

Roman see itself

By far the greatest of these satirical writings was tho

epic narrative, Roijiclcc Vos. It lias been already stated

that the stories of " Reynard tlie Fox " and " Isengrim the

Wolf " probably belong to prehistoric ages. They became
current, through the Franks in Lorraine and Frauco

;

PopiiLir

cntiiry.

(Irinrko

Vos

and from the 11th to the 15th century they formed tho

subject of many works iu Latin, French, and German.

The epic to which allusion is now made appeared in 1498,

and was probably by Hermann Barkhusen, a printer of

Rostock. It is ia Low German, and its materials were

obtained from a prosa version of tho tale which had

appeared some j'ears before in Holland, and of which

Caxtna printed an English translation. Originally, the

story had no satirical significance; it wa.s a simple ex-

pression of interest in what may be called the social life of

wild animals. In tho hands of the author of this Low Gcr

man poem it becomes an instrument of satire on some endur

ing tendencies of human nature. He does not lash himself

into fury at the vices he chastises ; he laughs at while he

exposes them. His humour is broad and frank, and ho

did more than any one else to make Reynard tho type of

the resource and cunning which overiraster not only brute

force but even truth and justice. There are several

renderings of the poem into High German, the most im-

portant being tho well-known v/ork of Goethe in hexameters.

Another popular satirical work wjs the yarTenschiJf^'~ii\At

("Ship of Fools") of Sebastian Brandt, published in Basel

ill 1491. It is an allegorical poem of more than a h'lndred

section 3, in which the vices are satirized as fooln. This

work passed through many editions, and was rendered into

more than one Low German dialect, and into Latin, French,

and English ; it was even made the subject of a sej-ios o(

sermons by Oeiler, of Kaisersberg, a well-known preacher

of the day, who had himself some satirical talent. Brandt

was personally of a mild and unaisutning character, and the

fact that he became a satirist in spite of himself is a strik

ing ]iroof of the confusion which had fallen upon both

church and state. Now that the occasion of his look has

pa.ssed away, it is difficult to realize that it once enjojcd

almost unjirucedcnted popularity. We cannot but feel that

tho writer was an honest niou ; but his allegories are with-

out force or charm, and his moral lessons have been the

commonplaces of every civilized society. A satirist of a

bolder type was Thomas Murner, who, although ho Mimj «.

lived far into the ago of the Reformation, belongs in spirit

altogetlier to the preceding period. He nos a preacher,

and both iu sermons and in secular writings attacto 1

without mercy the classes who were tlie butts of hia

fallow -satirists. After the beginning of the Rcformition ho

included Luther among the objects of his comprehensive

dislikes. His laughter was loud aiid harsh, an 1 can hardly

have been favourable to aiiy small bn Mings of charity that

may have revealed themselves -mong the antagoniinis of

hia generation.

One of tho favourite boots of this lima was T'jll

EidetKjnerjrl. It was published iu lfil9, and the auUior

(probably Murner) seems to have included in it many

anecdotes already well known. According to the pi-cfatc,

Tyll was a Brunswick peasant of the 14th century, vlio

went about tho country porjjctrating practical joke.s- Iho

force of his humour mainly consists in taking every worl

addressed to him in its most literal sense, and in giving it

applications altogether different from those intended h>

the 6[)eaker. There are readers who still fin I amuscmcnc

in his rough pleasantries.

During the better part of this stirring period ilaximilinii

1, was emperor, and ho interested hiraaelf a good deal in

tho current literature. As in jiulitics, h'iwe\er, so in

poetry, his sympathies were altogether with an earlier age;

and he attempted to revive the taste f ir mediaeval romance

From a sketch said to have bocn prejiared by hini,

Melchior Pfinzig celebrated iir Tkenmdinh the einpeitnN

marriage with Princess Mary of Burgundy. The work

was splendidly printed, and attracted much nob'ce ; l;ut

romantic poetry, once bo fascinating, jj-xidnees iu ici pajps

f Tyll

. Eulei>-

luiliali L
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the cfifoct of an eMerly coquette wlio, refusing to believe in

tl" avages of yeai-s, tricks bersclf out in the gay adorn-

ip'")ts of youth. An earlier book, the Weiss Kuniij, an

uu'-oi)iography of Maximilian, written by his direction in

prose by hia secretary Treizsauerwein, has the ejoiellenco

ueithcr of a cUrouicle nor of a romance ; it is for the most

uart the fantastic work of a mind whicli misunderstood its

epoch and its own powers,

p.nmlui- Behind the strife and noise of contending sections there

Ijofiry. was slowly growing up an admirable intellectual product

of Germany,—its popular poetry. One of the'earliejt

writers who struck the note of the popular poets was Veit

Weber, a Swiss who fought with his countrymen against

Charles the Bold, and who celebrated in vigorous versos

the battles of Granson, Murten, and Nancy. From this

time the German people had always a living poetry of their

own, created by unknown authors, but canght up by the

masses, passed on from village to village till it was every-

where known, and banded down by each generation to its

successors. This popular poetry ultimately ruHccted every

aspect of daily life among the humbler classes ; each section

among them had its appropriate lyrics, and there were

songs of youth, of age, and of middle life. There is no

elaboration in these ofl'shoots of the popular fancy, but

many of them have »n artless beauty which touches the

fountains of smiles and tears, and which had an irresistible

fascination for the pools of the greatest period of German
literature.*"

IV. The Century of the He/oj-malion.—It is possible

that if there had beeu no Eeforniation the Renaissance

would have revealed itself in Germany in a great literary

movement, as in France and England, or in a great artistic

movement, as in Italy. The conditions of both movements
were present in the labours of the humanists on the one

hand, and of the Holbeins, Albert Durer, and Lucas

Cranach on the other. But the questions of the Refor-

mation were too profound and agitating for the mind of

the nation to turn seriously to any task save that

whicli they imposed. Thus it happened that the young
shoots of the Renaissance withered almo.st before they

were in leaf. It was settled that Germany must wait

antil a much later time for the full exercbe of her highest

'inergies.

Liiiber. In literature not less than in religion Luther (1483-1546)
was the commanding spirit of the age; but he was so rather

by accident than by choice. For form for its own sake

he cared little ; he studied it solely that he might the better

produce the moral effect at which he aimed. It is hardly

possible for any one to sympathize now with the violence

and the dogmatism of his tracts, addresses, and sermons
;

but they had the high merit of addressing the nation in a

language it could understand. They are always clear,

simple, warm with the glow of a passionate nature ; and
amid their noise and fury an attentive ear will sometimes
catch the still small voice of a spirit touched to finer itaues

than mere party warfare. " >Iy husk may be hard," he
himself said, " but the kernel is soft and sweet." We do
extreme injustice to Luther if we do not recognize in him a

strongly poetic element, —an element which had free play

only in the best of his private letters, and in hia still popu-
lar hymns. By the highest of his literary achievements,

hia translation of the Bible, he made a truly splendid con-

iributiou to the spiritual life of his people. No body of

literature has been so fortunate in its translators as the

Scriptures ; and Luther's rendering ranks with the best,

fts absolute simplicity brings it to the level of a child's

understanding ; its strength and grace give it an enduring

place as a work of ort. Germany instantly felt its charm
;

and for three centuries it has been to innumerable millions

the Hupreme consoler and sanctifier, the power associated with

their tenderest, most paiLetic memories, the one link which
has connected sordid lives with noble and sublime ideas.

And for the first time it rave the nation a literary language.

Up to this stage every author had written in the dialect

with whicli he was himself familiar; henceforth for the

men of Swabia, of Bavaria, of Saxony, and of all other dis-

tricts there was a common speech, which the writers of each

state could u.mo without any sense of inferiority to those of

another. It is thus to Luther that the Germans owe the

most essential of all the conditions of a truly national life

and literature.

The writer who deserves to tcand next to Luther isUlncli

Ulrich von Iluttcn (1488-1523). An accomplished von

humanist, he effoctivoly attacked the enemies of the new cul-
"""'"

ture in the Hjnstoiw Ohsctirornm Virorum, of which he was

one of the chief writers. This was before the special work
of Luther began ; and at a still earlier period he hail

assailed in a series of fine Latin orations the tyranny of

Duke Ulrich of Wiirtemberg, who was accused of murder-

ing a member of llutten's family. Ho had little real sym-
pathy with Luther's religious aims ; but he threw himself

heartily into a movement by which it seemed possible to

purge the state of the spiritual and secular ills whicli

were in deadly antagonism to the progressive energy

of humanism. His German writings are mainly short

satirical poems and prose dialogues and addre.=ses. Their

style is direct, bold, and trenchant; but they are now in

teresting mainly because of the spirit of freedom v/hich

breathes througli them, the lofty political ideals of the

writer, and his generous ardour for tire popular welfare.

A far more voluminous author than Hutten or Luther I!.'.ii'

was Hans Sachs, meistersangcr of Nuremberg (1494- ^'""''^

157C). He was, indeed, one of the most prolific of Ger-

man writerp, having composed, according to his own cal-

culation, more than 0000 poems. Although extremely

popular in his own time, Sachs was almost forgotten after

his death. His memory was revived by Wieland and
Goethe, and he is now universally admitted to have been

the chief German poet of the ICth century. Every species

of verso then known he freely cultivated, and there is no

important element of his age which is not touched in one

or other of his worka He had little of the culture of the

schools, and many of his verses are excessively rude. But
Hans had considerable force of imagination, sly humour,

and, in his happiest moments, a true feeling for melody.

His best worts are his "Shrove Tuesday Plays." It is true

he mikes hardly more attempt than Iloscnbliit to develop

a dramatic action, but his characters have life, and

in many individual scenes are artistically grouped. Hjn

didactic dialogues and satirical tales present a remarkably

vivid picture of the ideas, controversies, and moral senti-

ments of his generation ; and some of hia lyrica still live in

the memory of the nation. The song in which he hailed

the "Wittenberg Nightingale " gave fine utterance to the

reverence of the Lutherans for their chief, and in his hymn,

Warum betriihst du dich, meiii lien / he so happily met

the spiritual need of the day that it was soon translated

into eight languages, including English, French, and

Greek.

If Hans Sachs waa the most industrious poet of the

century, Johann Fischart was beyond all comparison its rii- 1..rt.

greatest satirisL There was a distinctly Rabelaisian touch

in this restless, bizarre, and effusive spirit,—a man of up-

right and manly character, keenly alive to the evils of his

time, and continually opening fire at new points on his

enemies. He was an enthusiast for the Reformation, and

did it more lasting service among the middle class than half

the theologians. Hii •hief work was an adaptation of

1 Rabelais's Gargantua, Tfrbich he rendered with an insight

I into its purpose, and a fulness of sympathy with it*
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methods, unsurpassed even Dy Urquhart. In the poem,

Das Gliickhaft Sckiff, he gives evidence of- a faculty for

stirring narrative verse, but his prose is richtl*, fuller,

and more free. Considering how imperfectly pro'e style

was then developed, he 'had an astonishing command over

the resources of the language. He delighted in new and

complicated word-formations, and by means of them often

succeeded, while dealing with his main theme, in casting

side lights on its subordinate branches. Even he, pene-

trating and enlightened as he was, could not rise so far

above his age as to condemn the burning of witches; but

hardly another popular folly escaped his glance. From
the evil practices of hypocritical priests to the impudence

of astrologers and weather prophets every abuse found

in him a watchful critic ; and nothing of the kind could

be more admirable than the skill v.-ith which he excites

contempt while professing to write iu a spirit of respect

and credulity. The secret of his power lay a'so partly in

his profound humanit)-, for this scathing satirist was at

heart thoroughly genial ; his mockery had its root in an

abiding faith in justice.

Several other cultivators of prose style deserve mention.

Albert Diirer, whose paintings, drawings, and engravings

gave to the age of transition between medirt-valism and the

modem world its most perfect Artistic expression, wrote

several scientific treatises, one of which, on the proportions

of the human body, is a masterpiece of calm, clear, and
systematic exposjlion.. Johann Thurnmeier, called Aven-
t-nus (1466-153-i), Sebastian Frauck (1500-45), and
iEgidius Tschudi, of Glanis (1505-72), wrote histories

which, as orderid narratives, rank considerably above mere
chronicles. The autobiography of Gotz von Berlichingen,

if its style is without merit, has an enduring interest as a

sketch of the rude lives of the petty nobles at the time when
the old social order was breaking up under the influence of

new ideas. Buldrich Zwingli, the Swiss Reformer (1484-
1531), could state an argument with logical precision, but
his style is tkia and weak in comparison with the nervous

force of XiUther. Johann Agricola (1492-15C6) wrote some
theologltal works on the Catholic side; he is chiefly im-

portant, however, for a collection of German proverbs, which
afford important evidence as to the currents of popular
thought. Of a far higher class as a religious writer was
Johann Arndt (1553-1621), who wrote the most widely

read work of the lOth century, Vier BUcher vom Wahrea
Ckristenthiim (" Four Books on True Christianity

"J.
Soon

after Luther's deiith the doctrines of the Eeformation lost

nearly all vitality; becoming the subjects of vehement con-

troversy among contending theologians, they ceased to in-

terest the masses, who turned to simpler and more congenial
themes. Arndt, like Eckhart, Tauler, and Luther himself,

being a man of religious genius, saw the futility of these

noisy disputes, and brushing them aside went to the heart
of Christianity as a power fitted to nourish spiritual feeling

and to govern conduct. His work appeared in Magdeburg
in 1610, passed through edition after edition, and was
translated into eleven languages. It still has a place of

its own, for beneath the forms of a past age there bums the
fire of a true enthusiasm. Sebastian Franck, already men-
tioned as a historian, wrote some religious works in a spirit

akin to tbat of Arndt ; but he lacked the intensity, the
power of touching the popular mind, which was possessed by
the later writer. Less practical in tendency, but incompar-
ably deeper in philosophic thpught, were the \vritings of the

Boohmo. Gorlitz theosophist, Jacob Boehme (1.575-1624). Boehme
ia in many respects one of the most striking figures in the
history of German speculation. A man of mUd and humble
temper, working in patient obscurity as a shoemaker, he spent
his life in grappling with the vastest problems which perplex
h'lraanity. Starting from the dogmas of Christianity,

10—:!U

Au It.

he sought to ground them m the deepest reason ; ahd
although he often appears to darken counsel by word.i,

yet his writings contain many bold suggestions, which
have profoundly influenced later philosophical systems.

There are times when one feels that his struggling thought
is imperfectly uttered only because it is not expressed in

poetic forms. For Boehme was one of those thinkers

who occupy the borderland between philosophy and poetrj-,

a fact often perceptible in the concrete shape which the

most abstract ideas assume in his hands. There is a touch

of poetry in the very title of his first and best known,
although not perhaps his best, bpok, Aurora.

The secular poetry of this period, if we except the works
of Hans Sachs and Fischart, is without value. An
ambitious didactic poem by PtolIenhagEB, Der Frosch-

mausler, gained a certain reputation ; but it stands far

beneath Reineke Vos, of which it is partly an imitation.

The religious lyrics of the age are, however, pf high Religions

excellence ; they, indeed, are the sole works in which a ')'"<»

perfect marriage was cfi'ected between idea and form in

the epoch of the Reformation. In his grand battle-hymn

Ein feste Burj ist unser Gott, in his pathetic verses

Avs tieffer Not schrey ick tu dir, and in other lyrics,

Luther led the way ; and he was, as we have seen, followed

by Hans Sachs. Nicolaus Herrmann in his JErschieneii ist

der herrlick Tag, Paul Eber in his Wenn wir in hochcie i

Nijihen sein, Philip Kicolai ia his IFi'e schoti leuckt vr.i

der Morffenstern, and several otl'or writers not less distai-

guished, created, in moments of genuine inspiration, lyrics

which must move men while religious instincts survive.

The adherents of the Eeformation everywhere opened thtir

hearts to these beautiful poems, for in them alone, not in

creeds or sermons or controversial treatises, were the deep-

est emotions of the time freely poured forth. Next to the

translation of the Bible, nothing did so much as the popular

hymns to unite the Protestants, to stimulate their faith, and
to intensify their courage.

During this century the arama made considerable pro- Growth

gress. Besides the "Mysteries" and "Shrove Tuesday °f tl"'

Plays," " School Comedies," in imitation of Terence and
"""'

Plautus, were written and acted in the universities and
pubUc schools. Luther, with the large humanity character-

istic of him wlien dogmatic disputes were not in question,

encouraged these comedies, and was, indeed, friendly to

dramatic eff'ort of all kinds. To persoijs who complained that

modesty was often offended by the actors he replied that

if they carried out their principle they would have to refrain

from reading the Bible. When the Jesuits began to agitati.

in opposition to Protestantism they detected at once, with

their usual tact, the importance of this element in popular

life ; and through their influence more attention was paid

not only to the plays but to the manner in which they were

represented. Towards the end of the 1 6th century Germany
was visited by a band of English comedians, who went

about acting in their own language. They appear to have

produced a deep impression ; and at least one of their im-

portations, the clown, the " Pickelharing " of the Dutch,

survived in Hanswurst or Jack Pudding, who was for more

than a century an indispensable character in every play de-

signed to gratify the prevailing taste. In imitation of the

English comedians, wandering companies, consisting largely

of idle students, now began to be formed, and thrilled both

rustic and city audiences with blood-and-thunder tragedies,

and with comedies too coarse to deserve even the name of

farces. About the middle of the century a theatre was built

in Nuremberg, and Augsburg and other cities soon followed

the example. Duke Julius of Brunswick (1564-1613) net

only built a theatre in his capital but maintained a perma

nent company; and he amused himself by writing fir il

comedies and tragedies in the approved style of the day.
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It is significant of t'ae stage of literary culture reached by
Germany that she enjoyed the barbarous productions of this

scribbling prince while English audiences were appreciating
" Hamlet " and " Othello."

V. The Period of Decay.—The period at which we have
now arrived is in many respects the most dismal in German
history. From 161S- to 164S the country was desolated by
the Thirty Years' War, a struggle which—as Gustavus

Adolphus, its greatest hero, declared—absorbed into itself

all the other wars of Europe. It completed the dis-

integration of Germany, blurred every great national

memory, fastened upon the people hundreds of petty

despotisms, reduced the population by more than half,

caused a whole generation to grow up in ignorance, accus-

tomed all classes to an almost incredible brutality of

manners, and put an end to the material pi-osperity which
had been steadily growing during the IGth century. It is

not surprising that pure literature drooped and nearly

died out during the time which followed this tremendous
war, for the conditions of pure literature were almost
wholly wanting. Had a man of high genius arisen,

the buds of his fancy must have faded for lack of light

and air.

Religions The only species of literature for which Iho conditions
lyiics. T.ere favourable was the religious lyric. Under the

pressure of grinding care, with no hope that a better day
would dawn for them in this world, meditative and gentle

spirits devoted their thoughts to another life ; and many
of them linked themselves to the truest poets of the pre-

vious century by giving musicalvoice to their spiritual fears

and joys. Their prevailing tone in regard to " things seen"
is one of profound melancholy; but all the brighter are

the strange lights from the invisible which break through
the gloom. The greatest of these writers is Paul Gerhardt
(IC06-75), many of whose hymns—such as Haupt
voll Blut mid Wunden, Welt sieh hier dein Lebeii—
penetrate to the essence of Christianity as the religion

of humility, of sacrifice, and of sorrow. He had worthy
associates among the Protestants in Johann Eist (1607-67),
Joachim Neander (1610-88), and Louise Henriette of

Brandenburg, wife of the Great Elector (1627-67). Some
of the wiser Jesuits also attempted the lyrical- expression
of religious feeling ; and one of them, Friedrich von Spee
(1592-1635), fell little short of the best among his Lutheran
rivals. Spee was a man of admirable moral as well as
literary qualities. Asked by the elector of Mainz how
it happened that at the age of forty his hair was white, he
answered, " It is because I have accompanied to the stake
so many women accused of witchcraft, not one of whom
was guilty."

Literary The standard of pure speech set up by Luther in his
sucieties. translation of the Bible had not been maintained by later

writers. The innumerable dialects of Germany are an
almost inexhaustible fountain for the renewal of the youth
of her literary language; but when the literary language
was less fixed than it is now, they were also a temptation
to barbarism. In addition to the evils of excessive provin-
ciality, the written speech had suffered from a too generous
importation of Latin, Spanish, and French words. In the
early yearsof the 17th century the prevailing laxity suggested
to an enlightened prince, Louis of Anhalt-Kothen, that it

would be desirable to introduce into Germany institutions
resembling the Italian academies. Accordingly, in 1617,
t]ie_"Fruchtbringende Gesellschaf

t
" ("The Fruit-bearipg

Society") was established,—a union which took the form o1
• :in order, with a palm tree for its emblem, and the words

'' AUes z\\ Nutzen" ("Everything for use") for its motto.
Jt immediately became fashionable for members of the
highest classes of central Germany to belong to this
cociety ; and at a somewhat later time other societies were

started in imitation of it. Of these the most famous was
the "Order of the Pegnitzschafer" (" Shepherds of the Ptiver

Pegnitz'') in Nuremberg, which to some extent took the
place of the school of mcistcrsanger on which honour had
been reflected by Hans Sachs.

These societies were associated with much pedantic foUy,
and from none of them proceeded any great work of genius

;

but they did good service by at least protesting against un-
lawful forms of speech. One of the earliest writers who
worked in their spirit was Weckherlin (1 5847-1 651), who, Wecli-

being associated with the German embassy in London, Berlin,

became intimately acquainted with some of the many
forms in which the English genius then revealed itself.

He wrote a number of odes, idylls, and sonnets, with an
evident desire to give them a careful artistic finish. To First

him belongs the doubtful honour of having introduced Silesiao

alexandrines into German poetry,—a measure totally un-
'"^°°°'-

suited to the national spirit, but which for more than a

century was in general use. The fame of Weckherlin was
soon overshadowed by that of Martin Opitz (1597-1639). Opitz.

The beginnings of modern German poetry are often dated
from the publication of his critical book, Die deuiscke

Poeterei, which appeared in 1624, and enjoyed an astonish-

ing popularity. It became a sort of secular Bible to the
" Fruit-bearing Society," of which Opitz was a member, and
was regarded by several generations of verse-makers as an
almost infallible guide. In regard to merely outward
forms, it deserved its reputation, for Opitz was the first

German writer who attempted sharply to distinguish the

different species of poetry, to bring together some of the

external laws which govern them, and to insist with
emphasis that purity of style is essential to high literary

effect. He altogether missed the fact, however, that

poetry must be the expression of an emotional life ; it

became in his exposition a mere handicraft, for excellence

in which industry and familiarity with good models are

alone necessary. The result is seen in his own lyrical and
didactic poems, which are laudably correct in language anil

in metre, but are hardly once lighted up by the fire of in-

tense feeling.

Opitz was born in Silesia ; and from this circumstance

the writers who shared his tendency or came under his

influence are known as the first SUesian school. By far

the most distingrdshed member of this so-called school was
Paul Fleming (1609-40), the only secular German poet of F.ivJ

the 17th century of whom it can be confidently said f'«™«*o'

that he was endowed with true
,
genius. Ho did not live

long enough to reveal his full capacity ; he confined him-

self to short rapid flights, and all his lyrics are contained

in a moderately sized volume, 'Geistliche mid Weltliche

Poemata. This single volume, however, comprises enough
to secure for him an enduring place in literature. He
moves freely over the whole range of lyrical poetry, but his

charm is at once strongest and most delicate in his love

verses, which sometimes recall the gaiety of Herrick,

although a touch of sentimentalism distinguishes the Ger-
man writer from the more worldly Englishmaa A fine

spirit of manliness is the note of Fleming's sonnets ; and
in several hymns he almost equals the religious depth of

Gerhardt. « Even in its artistic qualities his best work is

higher than anything, achieved by Opitz; in its power of

awakening permanent humon sympathies it stands alone in

its era.

Another writer of the first Silesian school was Andreas Gryphuia,

G.ryphius (1616-64), who sought to create a drama in

accordance with the laws laid down by Opitz. He was the

first German dramatist who divided his tragedies—of which
he wrote five—into five acts; but his cl'jiracters are roughly

conceived, and ho produces his effects rather by violence and
bombast'than by ths gradual evolution of a definite plan.
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His comedies, although aiso rude, have more life than his

tragedies. In one of them, Peter Squem, there are traces

of Shakespeare's Midsummer Night's Dream, of which

Gryphius appears to have had some knowledge through a

Lo'^t. third writer. Friedrich von Logau (1001-55) applied the

principles of Opitz in epigram. He had a decided talent

for terse, emphatic expression, and a considerable number

of the vast collection of his eingrams have a keenness of

sdge which must have made him a dreaded enemy. His

prevailing tone is satirical, and the chief object of his satire

is the moral corruption of his time. Joachim Rachel

(1618-69) was another satirist who strove by means of

polished verses to castigate popular vices ; but ho lacked

force and invention. There was mudi more vigour in the

Scherzr/edichta of Hans Wilmsen Lauremberg (1591-1659),

who wrote in Piatt Deutsch ; he, however, can hardly be

claimed as a member of the first Silesian school. Philip

von Zesen (1619-89), a writer of some versatility, wrought

in the spirit of Opitz by warring against foreign- words which

had intruded into German,—a warfare in which his zeal

was not always as wise as it was patriotic. He founded

in Hamburg, in imitation of the " Fruit-bearing Society,"

an association (the " Deutschgesinnte Gesellschaft ") in-

spired by his enthusiasm for Teutonic purity of speech.

While the admirers of Opitz were striving, with the best

intentions, to iutroduce a correct poetic style, a movement of

Pfgnitz- a very difi'erent kind originated among the "Pegnitzschiifer"

tcLafcr. of Nuremberg. The members of this society, conscious of

the barrenness of existing poetry, and not feeling in them-

selves the sources of a higher activity, turned for help to

Italian literature. Instead of studying the great Italian

poets they attached themselves to Marino and his extrava-

gant school ; and the chief result was a number of fantastic

pastorals, the writers of which seemed to have no other

aim than to show how much silly affectation the German
language may be made to express. Their tendency was

carried to its utmost development by the second Silesian

school, whose leading representatives were Hoffmannswaldau

(1G18-79) and Lohenstein (1635-83). Hoffmannswaldau

^vrote odes, pastorals, and heroic epistles, which are marked

by a childish foppery of manner, and whose tone affords

.startling evidence of the moral laxity of the society tq which

they were addressed. Lohenstein chieUy cultivated the

urama, and he has the distinction of having written perhaps

the worst plays ever accepted as literature by a modern
community. They are so wild and bombastic that, even if

ircsented as burlesques, they would now be condemned as

ridiculously extravagant. The lyrics of this pretentious

'riter are not less crude and unnatural than his plays.

Court As the century advanced, the German courts passed more
poets, and more under the influence of France. Pocket editions

of Louis XIV. were to be found in all the little capitals,

courtiers talked more French than German, and it was
unfashionable not to know, or not to affect to know, con-

temporary French literature. It was, therefore, inevitable

that some writers should turn away from the path of the

second Silesian school, and compete for court favour by
imitating the French style. This was done by Canitz

(1051-99), Besser (1654-1729), Konig (1688-17i4), and
many other authors of the same class. These " court poets"

took Boileau for their guide, and had, therefore, the nega-

tive merit of avoiding the absurdities of Lohenstein and
Hoffmannswaldau. But thoy were, as a rule, tame, cold,

and dull. In Canitz alone, who was a Prussian statesman

and wrote for his pleasure, is there any evidence of original

energy ; the others were professional versifiers who pro-

duced appropriate odes and sonnets at the bidding of their

employers.

During the greater part of the 1 7th century Germany pro-

uced few prose works that can now be tolerated. Notwith-

Seconil

Silesian

ichool.

standing the efforta of the purists, the language became
more and more corrupt, and most writers wore cither arti-

ficial, or pedantic, or coarse. One of the small number
whose power wo can still feel was Grimmelshauaen, whoso
Simj)licissimHs (1659) has qualities bordering upon genius.

The hero is a peasant's son, who tells his own tale. Torn
from his parents during the Thirty YeaiV War, he is

brought up by a hermit ; afterwards in the service of a-

commandant, ho makes himself notorious for tricks like

those of Tyll Eulenspiegel ; ho then becomes a soldier,

rises to wealth and rank, but ultimately loses both, passes

through many wild adventures, and retires from the world

to a desert island, in which ho devotes himself to religion.

The value of the book consists in its graphic pictures of the

horrors of the Thirty Years' War,—pictures relieved by
touches of rough, sometimes of the coarsest, humour.

Another writer of great but insufficiently cultivated talent

v.'as Moscherosch, author of Gesickte Philanders von

Sitteimlt (1650), which is partly an imitation of the Suenos

of Quevedo. It is made up of a number of visions or

dreams, some of which, like passages of Simplicissirmis,

convey a vivid idea of the sufferings of Germany dui-ing her

great struggle ; in others the writer strikes with effect at

popular follies, including the extravagances of the second

Silesian school. Sigmund von Birken wrote a history of

the house of Aystria, which, although one-sided, is not

without merit as a plain narrative ; and an ecclesiastical

history by Gottfried Arndt has some interest as an

attempt to do justice to heretics condemned by the church.

A very good book of travels was written by Adam Olearius,

describing the adventures of a mission to Persia, of which

the author and Paul Fleming were subordmate officials. A
Protestant pastor, Balthasar Schupp (1010-61), was the

author of several didactic prose works, which, although

rough in form, display native wit, and pour wholesome

ridicule on the follies and barbarisms of contemporary

writers. Against these more or less valuable prose writings

we must set piles of enormous romances in the style of

D'Urf<5 and Mademoiselle Scud^ry. The favourite authors

of these astonishing productions were Euchholtz, who wrote

Hercules mid Valisca, and Hcrcidiscus iind Eerculadislu
;

Anton Ulrich, duke of Brunswick, whose Oclavia was

loudly applauded by aristocratic readers; and Von Ziegler,

the writer of Tlie Asiatic Banise, an incredibly foolish

book which, published in 1688, took Germany by storm,

and maintained its popularity for more than a generation.

Lohenstein was also the author of a romance, dealing with

the fortunes of Arminius and Thusnelda. It is hard to

understand the interest which works of this class once

excited ; the}' are barren of every imaginative quality, with

no kind of relation to life, and grotesque in style. They

were ultimately driven from the field by imitations of

Robinson Crusoe, which, notwithstanding the charm of

their model, display no more talent than the romances.

Various writers imitated SimpUcissimus, but they succeeded

only in reproducing in an exaggerated form its occasional

brutalities. Abraham a Sancta Clara (1042-1709), a

Vienna priest, whose real name was Megerlin, revealed con-

siderable power of satire in his Judas der Fr^chelm ("Judas

the Arch-Rogue"), and in pamphlets and sermons ; but his

naturally rich fancy was whoUy uncontrolled, and his

humorous passages are marred by a far larger number in

which he is pedantic or vulgar.

Ko progress was made during the l?th century towards

the formation of a national drama. At the courts the

Italian opera was the favourite entertainment, and the

wandering companies of actors represented for the most

part barbarous plays of their own devisiSg, in which

HanswuTst was generally the popular character. Occasion-

ally a man of some talent found his way into thssa com-
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panies; and ono Jiicli actor, Velthen, showed so much
.nsight as to include in his repertory some of the works of

Moli^re. But the general tendency of what passed for the

drama Was from bad to worse, and the usual character of the

plays to a considerabla extent justified the hatred with
which they were denounced by the clergy.

For a time it almost seemed as if Germany could never
hope to emerge from the iutcllcctual degradation into which
she had sunk ; but in reality the higher forces of the nation

were rallying in preparation for a new era. One of the

first symptoms of revival was presented by the remarkable

Pietism, pletistic movement, which, although it ultimately led to the

formation of the pettiest of petty sects, was in its origin

noble both in aim and in metliod. Its originators were
the ardent, generous, and eloquent Jacob Spener (1633-
1705), and August Hermann Francko (1G63-1727). The
labours of these writers and preachers, who had close afEnity

to the mystics, not only gave more sincerity to retigious

forms, but did service to literature by quickening the popu-
lar intellect, and awakening emotions which could find no
satisfaction in the tedious writings of the day. Of still

greater importance were the beginnings of modern German
Pliiioso- philosophy. It was in this dreary period that Germany
phjr gave birth to one of the most brilliant of her thinkers,

Leibnit!. Leibniti; (1G4G-1716). The prevailing style of the day

—

" ilischmasch," he called it—seems Jo have disgusted him
with his own language, for nearly all his writings are in

French or Latin. Nevertheless, he exercised a profound
influence on the best minds of his generation. His mouad-
ology, his doctrine of the pre-established harmony, his

theory of the best ot possible worlds, while carrying on the
central current of European thought, offered Germany new
problems for solution, and helped to replace a rigid ortho-

doxy by a spirit of disinterested curiosity. The task of

V.'olf. giving shape to his ideas was undertaken by Wolf (1679-
1754), who had none of Leibnitz's genius, and often crushed
his fruitful suggestions under a burden of logical proofs.

The disciple, however, so far taught in his master's spirit

as to exalt the claims of reason over mere authority ; he
also encouraged habits of systematic thinking, and proved
by his practice that serious writers had no excuse for

clothing their doctrines, in any other language than their

own. Less philosophical than Leibnitz, -and even than
Wolf, Christian Thomasius (1055-1728) was an impressive
popular thinker. Ho edited the first German periodical,

h, sort of mouthly magazine, in which he vigorously attacked
pedants and bigots. His style, although not pure or grace-
ful, received glow and warmth from his moral earnestness.

Through him literature became a great practical power, for

it was mainly he who put an end to the burning of witches
and to punishment by torture.

Even in poetry, before the close of this period, there were
a few glimmerings of dawn. Wernicke, a man of cultivated
and severe taste, published a volume of epigrams (1697) in
v/hich he thrust home at the follies of Lohenstein and his
followers ; and that his mockery had effect was plain from
tho outcry of two noisy members of the school, Postel and
Hunold. Gunther (1695-1723),, who died too soon for
his genius, wrote lyrics in which the voice of nature was
onco more heard. " A poet in the full sense of the word,"
Goethe calls him ; and no one can realize how great was
his achievement without making some acquaintance with

iV «!. Iiis truly dismal predecessors. Brockes (1080-1747) had
not Giinther's fine spontaneity, but ho had the merit of
giving simple expression to unaffected pleasures,—a virtue
for which historians of literature, remembering the formality
of tho court poets and tho insincere posturing of the second
Silesian school, readily forgive his occasional flatness and
garrulity. lie was the first German poet who dis[ilayed

some knowledge of English literature. Although nn-

Wtt-
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acquainted with Sh kespeare, ho directed his countrymen
to Milton, Young, and Pope ; and he appended to his chief
work, /nllsches Verrjniiijen m Gott, a fair translation of
Thomson's Seasons.

VI. The Period of Revival.—For fivecenturies there had
been no great literary period in Germany which deserves to

be named with the famous periods in the history of Eng-
land, France, Italy, and Spain. The Keformation was a
spiritual achievement of splendid originality, but in litera

ture Germany had for the most part followed timidly in

the footsteps of her neighbours. She was soon to make up
amply for this tardy progress; and we have now reached
the age in which she fairly awoke to a consciousness of her
strength,—an age mainly of preparation, but one which ha3
also an independent interest, since it includes names that

rank high in the history of Eurojjean as well as of German
culture. We have seen that in the midst of the period of

decay thero were already symptoms of revival. 'These be-

came more and more numerous, and while they increased,

Germany was suddenly startled by the appearance in her
midst of a great warrior and statesman. It is impossible

to estimate with any approach to exactness the impres-

siou produacd by Frederick II.; but it is beyond doubt I'mkriat

that he profoundly affected the intellectual life not only oi '-i"

Prussia but of Germany. After the Thirty Years' War the
''"^''"

people had lost confidence in themselves. They forgot thai

they had a magnificent history ; they only saw that tho

structure of society had been rudely battered, and that

nearly every enterprise of the nation as a whole ended in

failure. Frederick the Great restored to them faith in

their own vigour ; he convinced them that it depended
on themselves whether or not they should rise to their

ancient place in Europe; and by the prompt, faithful, and
energetic discharge of his personal duties he set before them
an example which was widely felt. Literature shared the

impulse which penetrated the national life. It became
stronger, more independent, and moved forward with the

assured step of a power conscious of high destinies.

Several causes of a purely literary character contributed Classical

to promote this advance. One of these was the revival of sUnly.

classical study in the best sense. Classical study had been

pursued with ardour by the humanists ; but after them it

became dry, pedantic, and tedious, and was subordinated

to theological controversy. In the 18th century a number
of scholars arose, who, ceasing to interest themselves in

merely verbal criticism, sought to pierce to the meaning

of classical writers, to understand and enjoy their imagi

native effects, their ideas, and their style. They also strove

to construct what the Germans call " Alterthumswissen

schaft," the science of antiquity—that is, to comprehend

the life of the Greeks and Komans, their religion, art, ana

philosophy, and to interpret their literature in the light of

this knowledge. The movement passed from one univer-

sity to another and soon made itself felt in the public

schools. Thus tho hest class of minds were familiarized

with higher ideals than they had yet known, and received,

almost without being aware of it, the germs of new activity.

Another cause, vjhich co-operated with the more intelligenc

study of the classics, was acquaintance with English litera-

ture. Hitherto the foreign influences which had affected iniiucncc

the Germans had come from Italy, Spain, and, above -C

all. Franco ; but now they began to know something of
frj^^^f

contemporary English writers, and gradually worked their
,^,^^

way back to Shakespeare. The English genius was

instinctively recognized as more in harmony with that of

Germany than any other, and its products stimulated tho

free exercise ot the imagination and the reason, while tho

ancient classics led to the perception of the greatest laws of

form.

Among the poets v.lio helped to effect the revival of u



PEKIOD OF REVIVAL.] GERMANY 533

B&xon
school.

Gott-

sched.

truly national lit3rature a place of honour belongs to Eallcr

(1708-77), who, although chiefly famous as a man of

science, revealed imagination and poetic sympathiss in his

descriptive and didactic paera Die Alpen. (" 1\ie Alps").

Hagedorn (170S-54) was for a time the most popular poet

of his day in virtue of his songs, odes, fables, and narr.v

tives in verse. He was of a genial and happy temper

;

and no author who preceded him was master of so clear,

bright, and animated a style. One of the chief character-

istics of the time was the tendency of writers to group tliem-

Ulenry selves in schools. If two or threo writers who lived in the
schools, c^tne place happened to become friends, they forthwith

c.'.Ued themselves a school ; and the result was that they

Uiually developed some marked common characteristics.

These coteries inevitably became more or less narrow and

exclusive; but theyalso stimulated each other to fresh effort,

and the clash of their ideals sometimes helped the outside

world to new points of view. The Saxon school, whose

headquarters were in Leipsie, was for some years more

prominent than any of its ri'i'als. It was founded by
Gottsched (1700-6G), who, altliough he made himself

ridiculous by pedantry and vanity, became the ruling liter-

ary man of Germany He was appointed a professor in

Leipsie in 172-i, and founded there " The German Society,"

which soon became the centre of a number of similar

bodies for the cultivation of literature. Gottsched aimed at

nothing .short of the complete reformation of German poetry.

He had the sense to see that if he wished to reach the

people he must begin with the drama, and he was fortunate

enough to find in Frau Neuber, who had formed a company
in Leipsie, an intelligent actress capable of giving effect to

his ideas. With her help he banished Hanswurst from, the

stage; and she was forthwith supplied with plays by liim-

self, by his clever wife Louisa Victoria, and by several dis-

ciples. He gave his attention chieily to tragedy, and un-

fortunately he had but one idea in regard to it—that it

had reached the utmost possible excellence in the classic

drama of France. The English drama, he admitted, had
some merit, but only in so far as it had modelled itSelf on
the work of Corneille and Racine. Hence, in his chief

tragedy Der Slerbende Cato ("The Dying Cato") he
availed himself freely of Addison's Caio ; the Elizabethan

dramatists, of whom his direct knowledge was slight, he
believed to be mere barbarians. His taste gave the law in

nearly every theatre in which German plays were acted

;

and it was certainly a good consequence that Lohenstein
fell into permanent disrepute, while even the groundlings

began to feel that the uncouth works which actors them-
selves had hitlisrto produced w^ere, to say the least, far from
perfection. On the other hand, the German genius was
forced to submit to arbitrary laws antagonistic to its true

nature ; and so long as its submission lasted, a genuinely
native drama was impossible. It was not only in regard to

drama that Gottsched insisted on absolute subservience to

France. In regard to all species of verse his sj-mpatliies

were with the court poets, and both by example and by
critical precept he insisted that in poetry as in everything
else the understanding must be supreme, and that clearness

of statement, correctness in the management of figures, and
logical arrangement are the highest literary virtues. Re-
garding the function of imagination and feeling iij poetry
he had no suggestion to offer.

There were writers who instinctively felt that this

could not be a complete theory; and of these the chief

were Eodmer and Breitingsr, the leaders of the Swiss
school, which was formed in Zurich. These WTiters,

although destitute of creative genius, had nourished their

imagination on English poetry, especially on Paradise
Lost, and it was incredible to them that a critical doc-
trine could be correct which left out of account or con-

8wisa
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demued their favourite writers. At first they were on
friendly terms with Gottsched, but when the latter harshly

criticized a translation of Milton's epic issued by Bodmer,
his Swiss rivals prepared to defend themselves ; and thus

broke out a literary controversy which made much noise

at the time, and in which the angry critics, to the edifi-

cation of onlookers, pelted each other unmercifully with
abusive epithets. Neither party was fully conscious of

the significance of its attack, and sometimes the warriors

seemed almost to change sides. But the general tendency

of the dispute was that the Swiss school, amid much
exaggeration, defended the claims of free poetic impulse,

while the Saxon school, in a narrow and pedantic spirit,

maintained those of conscious art. It is hard work now to

follow their arguments, but at the time they interested

a considerable public in literature, and opened fresh lines

of investigation. One of the results was that Baumgarten,
a disciple of Wolf, published a book which Germans regard

as the beginning of modern esthetics,—a branch of mental
science to which their philosophers have ever since devoted
thought and labour.

While this warfare of critics was going on, there were
in Leipsie a number of young writers who more or less

attached themselves to Gottsched, but who gradually

shook off his authority. They founded a periodical, the

Bremer £ei(rage (the " Bremen Contributions "), which Bnnict

had considerable influence in forming their own style, BeHrSg*

and in keeping alive the popular interest excited by
the central controversy. After a while many of them
were scattered over different parts of Germany, but they

retained their original impulse, and continued to be
known as members of the Saxon school. Gellert (1715-

69) was by far the most famous of the circle. It is im-

possible to mention without respect this amiable writer.

His plays are unimportant, but his fables and tales reveal so

gentle and pure a spirit that we cannot wonder at his great

popularity. He was a favourite among all classes, even

Frederick the Great himself, who rarely condescended to

notice a German author, declaring after a long interview

that he was " the most reasonable of German scholars."

His supreme defect was a tendency to weak sentimental-

ism and pious commonplace. Rabener (1714-71) acquired

fame as a good-humoured satirist. His prose is fresh and
clear, but he h.is not sufficient grasp of any important

principle to entitle him to very high rank among moralists.

Christian Felix Weisse (1726-1804), tin friend of Lessing's

youth, failed as a writer of tragedy, but was a favourite

author of comic operettas. He was also the first successful

German writer for children, and edited for many years a
periodical (the Bihliothek der selwnen Wisscuschnften)

which had a favourable influence on popular culture.

Johann Elias Schlcgel (1718-49), uncle of the two
Schlegels who became long afterwards leaders of the

Romantic school, gave evidence of high dramatic talent,

but died when he was beginning to be conscious of his

power. Arnold Ebert distinguished himself by good
translations from English ; and Zacharia wrote with some
success mock heroics in the style of The Rape of the

Lor.k. Kastner, whose disputations at the Leipsie univer-

sity were diligently attended by young Lessing, made him-
self feared as a biting epigrammatist. Cramer became one
of the most eloquent preachers of the day, wrote popular

religious odes, and edited The Xorlhern Guardian, a well-

meaning but rather commonplace imitation of the Guardian
of Steele. These writers, who from being Gottsched's

friends all became more or less hostile to him, have a clear-

ness and grace of style which were unknown in the previous

century. Another author who was from the beginning

Gottsched's enemy, but who had no relation with this par-

ticular school, may be here mentioned,—Liacow (1701-60).
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dealt severer blows at literary pretence.

The Halle school nf poets was in some respects different

both from the Saxon and the Swibs ochools. Its original

members were Gleim (1710-1803), Uz (1720-96), and

GiJtz (1721-Sl). These three writers formed a friendship

in their student days at Halle, where they came under the

influence of the poets, Pastor Lange, and the tutor of his

children, Immanuel Pyra, tirdent disciples of Bodmcr and

Breitinger. The young students, while feeling sincere re-

spect for the Swiss critics, did not attempt any very serious

flight ; they preferred to amuao themselves with lively little

anacreontic versos, which thoy soon brought into high

repute. Afterwards Gleim settled in Halborstadt, where

he lived to an extreme age. His didactic poem llalladat,

which he wrote, ho himself modestly explained, in order to

gratify a wish of Lis youth to produce a book like the

Bible, has no vitality ; but during the Seven Tears' War
lio composed War Songs of a GreiuuUer, which were

everywhere read, and have not yet lost their popularity.

Thoy were edited by Gleim's friend Lessing, who, hcrwever,

protested against their patriotic vehemence. Gleim was

one of the most kindly of men, and became the patron of

young poets, several of whom he alvifays had in his pleasant

bachelot's home. He also kept up an extensive corre-

spondence with other writers, which is now an important

source of information respecting the movements of contem-

porary literature. One of his most intimate friends, who
resembled him only in geniality of disposition, was the

noble-hearted Ewald Christian von Kleist (1715-59), who
was fatally wounded on the battle-field of Kunersdorf,

He would still deserve to be remembered as the man whom,

of all others, the equally noble Lessing most loved. His

descriptive poem Friihliiij (" Sprmg ") is partly an imi-

tation of Thomson ; but it is also the work of an inde-

pendent lover of nature, who knew how to give beautiful

utterance to true and simple feeling. Eamlor (1725-98),

another friend of Gleim, and the friend, too, of Kleist and

L&ssing, wrote spirited odes in Horatiau metres, which,

like the Vfar Songs of a Grenadier, gave pleasure

because of their strongly patriotic tone,—the direct result

in both cases of Fredericl''., influence. Anna Louisa

Karsch (1722-91), a poetesb who owed much to Gleim's

goodness, was a favourite among tho literary men of the

day, but her verses are ruder than they ought to have

been at so late a date. Idyllic poetry, which Kleist and

Giitz to some extent cultivated, was taken up in ear-

nest by Solomon Gessner (1730-87), whose prose idyUs,

The Death of Abel, The First Sailor, and others, were trans-

lated into French and English, and wore better received in

their foreign dre-ss than in their original form. They are

written in an easy stylo, and express much harmless

although somewhat tedious sentiment. He was imitated

by Xaver Bronner, a Catholic priest, whose idylls have

not halt tho merit of his autobiography, which affords

remarkable insight into the religious life of Catholic Ger-

many about the middle of the 18th century.

Migiona The religious lyric, which had shared the general decay

IJTira- during tlic latter half of the 17th' century, displayed more

vitality during part of this period. It owed its fresh life

mainly to the pietist-s, who reopened fountains of spiritual

feeling that had been apparently dried up by theologians.

Among tho best of this younger generation of hymn
writers wore Freylinghausen, Neumeister, and Tcrsteegen.

Their fame was, however, less extensive than that of Count

von Ziuzcndorf (1700-CO), the founder of tho sect of

Uerrnhiiter or Moravian
_
Brethren. Besides hymns he

wrote rejigious works in 'proso, and made himself one

of tho most ])romincnt figures of his time by ardent

missionary zcaL His followers, like all deeply religious

sects in Germany, delighted in hymns ; and many at thosb

they produced are remarkable for tho sensuous, sometimes

almost sensual, forms in which their emotions are

expressed.

Fables were at thb time an extremely popular class of Pahn-

writings, and nearly every imaginative writer sought to dis- list*,

tinguish himself as a fabulist. The Swiss school, indeed,

in their zeal for a combination of tho wonderful and tho

useful in literature, maintained that tho fable was the

highest type of literature. As a rule, Lafontaino was
taken as tho model in works of this kind, but wo look

in vain among his German imitators for his exquisite grace

and naivetd Gellcrt stands at tho head of tho more
sentimental fabulists ; after him may be named Willauow
and Lichtwer. The latter (1719-83) has humour as well

as sentiment, and some of his fables have an artistic

finish that indicates a faculty by which he might have won
distinction in more important labours.

From about the- middle of tho 18th century onwards a Populai

number of prose writer, who may be classed together a." )>liiloso.

popular philosophers, worked cfl'ectively for the enlighten- f1'"t'.

ment of ordinary readers. They attached themselves to

some extent to Wolf; they also came under the influence,

although not in any great degree, of the French Encyclo-

pedists ; and thoy were admiring students of the English

deists, and qf Locke, Shaftesbury, and Hutcheson. 'Ihey

are often condemned for the shallowness of their thought

;

and if we compare them with tho great thinkers who
followed Ihcm, the condemnation is just. They did not

gras|) the significance of the problems which had been

handed dovirn by Descartes, Spinoza, and Leibnitz, with

which Hume was now grappling, and which were soon to

enter upon a new pha.se in tho critical philosophy of Kant.

In regard to religiou they had a very imperfect appreciation

of every element that could not be expressed in clear logi-

cal statements ; feeling and imagination were rigidly subor-

dinated to the understanding. And they had not even a

remote suspicion of what is now familiar as the historical

spirit, so that they displayed amazing narrowness of

vision in their treatment of past spiritual developments, and

of contemporary creeds with v.hich they did not happen
to agree. But if wo are to do justice to these popular

philosophers, they must be compared rather with their pre-

decessors than with their successors. An important place

belongs to them in the movement by which vital human
interests have been raised above theological disputes, by
which morality has received a basis independent of dog-

matic religion, and by which toleration has been secured

for men of every faith. They were penetrated by a truly

humane sentiment; and it must be counted a high merit

that in a country which had been more or less dominates

by pedants, and whose great writers of a later ago have not

always attempted to be both profound and clear, they sought

to express themselves in unpretending and straightforward

Gerriian. The chief of the popular philosophers was
Moses Jlendelssohn (1729-86), not a deep or massive Moses

thinker, but a man of fine moral sympathies, an enthusiast ^ffmiel*

for freedom—from the lack of which he himself, as a Jcv;,
^

keenly suffered—and an incisive psychological analyst. His
friend, Frederick Nicolai (1733-1811), the Berlin book- Kicolal.

seller, had the misfortune to outlive his epoch. He had

only words of contempt for Goethe and Schiller ; and

Kant, whom he did not profess to nnderstand, seemed to

him a sort of cross between a bungler and an impostor.

These terrible mistakes have made poor Kicolai, notwith-

standing his lifelong Warfare against bigotry, tho type of a

narrow-minded bigot. Yet in his earlier days ho was re-

cognized by such a judge as Lessing, with whose friendship

ho was honoured, as a writer of talent. And his Bihliothek

(" Library "), the most important literary periodical of his

•a
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day, did esctUent eorvice oy piovlding tho popular philo-

iophers with a medium for the expression of their opiniona

on all the great questions which then agitated Germany.

Other popular philosophers were George Suiter (1720-79),

who devoted himself to aBsthetics in the spirit of the Swiss

Bchool, but with the advantage of later lights ; Thomas
Abbt (1738-60), whose style was one of uncommon
vigour; Christiau Garvo (1742-98), who did not attempt

any great original work, but in letters and articles

examined many individual philosophic questions from new
points of view; and Johann Jacob Engel (1741-1802),

whose Philosopkfur die Welt (" Philosopher for the World")

interested a class of readers who would liave been unable

to follow a more adventurous guide. Zimmermann (1728-

95) hardly deserves to be mentioned in such good company
;

but his Bdruchtungen ubcr die Einsamlceit (" Observations

on Solitude ") by its sentimentalism and rhetoric carried

his name far beyond the bounds of Germany. Some theo-

logians, without exactly sharing the beliefs of the popular

philosophers, were profoundly affected by them. Among
these were Mosheim, the ecclesiastical historian; Spalding,

tho translator of Shaftesbury ; and Jerusalem, the father of

the ycung writer whose suicide suggested some elements

in Goethe's Werther. These liberal theologians did not

hold a very intelligible logical position, but they were of

some importance by their attempts to introduce a freer and
more polished style of eloquence than had hitherto marked
the German pulpit, In regard to the permanent movements
of thought, their influence was greatly inferior to that of

Michaelis and Sender, whose labours heralded the approach

of modem Biblical criticism.

In history Germany produced at this time at least one
writer of high eminence, Justus Mijser (1720-94), author

of the Osnabrilclciscke Geschichie (" History of Osnabriick ")

and Pairiotische Phaniasieyi (" Patriotic Fancies "). Moser
was the first German historian who wrote a good style

and attempted to penetiato to the meaning of events

and to present them iu the light of great principles.

He also produced a strong impression by his enlightened

patriotism and by his burning scorn of wrong. Schrock
and Schlozor were prominent historians, and the latter

marie himself known as a clear writer on contemporary
politics. Karl i-on Moser, of Stuttgart, applied to political

subjects a faculty for wit and satire that was estimated
highly in his own day.

It has been already stated that the revival of classical

study was one of the chief causes by which the mind of

Germany was awakened to new effort. Professors Christ

and Eruesti, of Leipsic, who were the favourite teachers of

many young students, including Lessing, were two of tho
chief writers to whom this revival was due. Incomparably
greater than either, however, was Johana Joachim Winckel-
mann (1717-68), whose History of Ancient Art (1764)
opened a new era in the appreciation of ancient life.

Later investigation has corrected Winckelmann on many
points, but no critic has displayed a keener feeling for the
beauty and the significance of such works as came within
his knowledge, or v. truer imagination in bridging over the
gulfs at which direct knowledge failed liim. And his
style, warm with tiie glow of sustained enthusiasm, yet
calm, dignified, and .harmonious, was worthy of his splendid
theme. What he id for ancient art was to some extent
done for ancient liteiature by the untiring editorial labours
of Christian Gottlob Heyne (172S-1812).

Important aa were many of these writers, Winckelmann
above all, they exercised slight influence on the national
mind compared with the three men whom the Germans
justly regard as the founders of their classical literature

—

Klopstock (1724-1803), Wieknd (1733-1813), and Less-
ing (1729-1781).

Klopstock stood in direct relation to the Swiss writers. PUop
When a pupil at Schulpforta, one of the great Saxon schools '^*°'^''

which sent forth many of the best authors of the day, lu)

was a diligent student of Bodmer, by whose critical

principles he guided himself in reading Homer, Virgil, and
Milton. Tho Messiah, on which his fame mamly rests, is

now little read, and it is impossible even to glance through
it without becoming conscious of glaring faults. Klop-
Etock's genius was essentially lyrical ; he lacked the plastic

force of imagination necessary for a great epic. His cen-
tral figure is nowhere presented in clear sharp outlines;
it wavers betv.'een two distinct conceptions, that of a divine
and that of a human character. And the facts to which
he turns our gaze in the crisis of his narrative are not such
as kindle the deepest sympathies ; he exhausts the powers
of language to convey an impression of the Messiah's suff-er-

ings, but we hear nothing of tho qualities of soul which
these sufferings rouse inlo action. The subordinate
characters are innumerable, and except Abaddona, a
repentant fallen angel, between whoso character and whoso
fate there is an effective contrast, none of them can be
said to live ; they exist only as an excuse for the utter-

ance of Klopstock's feelings. They talk incessantly, weep,
embrace, and kiss, but they never do anything that exliibits

more than a vast quantity of obtrusive sentiment. Not-
withstanding its obvious defects, however, the Messiah
has qualities which must still command admiration ; it

reveals a nature full of lofty aspiration and deep humanity,
and it contains individual images of striking force and
beauty.

It would be difficult to imagine anything more dreary
than Klopstock's plays, the subject of three of which is

Arminius, while the others deal with scriptural themes.

He knew enough neither of life nor of the stage to be a
true dramatist; his characters are mere names, and the in-

cidents are grouped according to no principle of art. His
odes, which he continued to write from the begiuuing to the

cud of his long, career, are of far higher excellence. Those
which derive their inspiration from Northern mythology are

too remote from general S}Tnpathy and too obscure in con-

struction to awalcsn interest ; but the stamp of gemus m
upon several of the lyrics in which he expresses his passion-

ate feeling for the grander phenomena of nature, his ardent

patriotism, his enthusiasm for freedom, and his elevated

sense of human worth and destiny. Both as an epic poel

and aa a writer of odes he had many imitators, who, like

most others of their class, exaggerated the defects of their

model and left his virtues alone. His influence upon the

intellectual life of Germany was deep, and, on the whole,

beneficent. He encouraged the self-respect of his country-

men, intensified their desire for an independent literature,

and by handling high themes, sometimes powerfully, alwaya

seriously, suggested that the national imaginatiou would
reveal its full capacity only by undertaking greater enter-

prises than any it had yet attempted.

Although Klopstock was one of the central literary fig- \Vi(;l{i»<S

ures during two generations, he was not a prolific writer

;

Wieland, on the other hand, was one of the most prolific

of German authors. He was continually at his desk, and

in the course of his career produced a considerable library.

Of his many works the romantic poem Oheran is by far

the most famous, and the only one that really pleases

modern readers. Agathon is perhaps the best of the prose

romances in which he endeavoured to depict ancient

Greek life. He was not endowed with gr 'at vividness

of imagination, and his prevailing tendency n to extreme

diffuseness ; but some of his descriptive passages, espe-

cially those in Oheron, have a touch of ideal grace which

enables U3 to return to them with fresh relish. He had
a fine appreciation of style, and by the study of Greek
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and French masterpieces persistently strove to acquire

lightness, clearness, and ease. Even yet few German
writers will compare with him in these qualities. In

all his works he had a strongly didactic tendency, but

his teaching was the opposite of that inculcated by most

modern wrii.ers who deliberately aim at ethical effect.

Above all, he differed from his great contemporary, Klop-

stock. Writing at first as a strict pietist, he ultimately

became a pronounced Epicurean in the popular sense, and

made it his object to proclaim an Epicurean theory of life,

discouraging enthusiasm, laughing at such a.spirations as

those of his own youth, exalting the claims of the senses,

and placing the liighest virtue in kindliness and good

humour. This tendency often conducts hiui to more
slippery ground than any on which a German writer of his

standing w;ould now venture ; but it aJso gives him
innumerable occasions for the play of a gentle and refined

irony.

Whatever may be the excellences of Vv'ieland and
Klopstock, both are essentially writers of the past. This

Lessing. cannot be said of Lessing, the third great German of this

period ; he is still a living influence. He is, indeed, the

only writer before Goethe whom Germans can now' read

v;ithout feeling themselves in a world foreign to their

sympathies. Throughout his career he strove to renew

and fructify the intellectual lite of his nation, and he

achieved his aim by important creative activity, and by
the clearest, freest, and most drastic criticism of the ISth

century.

As an imaginative writer he was chiefly distinguished in

the drama, and his most important dramatic work is Minna
von Banikelm. If it cannot be said that this is, in the

highest sense, a comedy of genius, it is at any rate a

comedy which contains elements of permanent interest.

The characters are vividly presented ; the plot is systemati-

cally, yet naturally, unfolded ; the dialogue is clear, fresh,'

and animated. And the work has the high merit ' of

giving artistic shape to elements taken by the dramatist

from the living world around him. Emilia Galotli is

marred by a deep flaw in the conception of the central

figure ; but every other character in the tragedy is conceived

with bold imaginative force, and it is possible for a compe-

tent actress to soften, if not to harmonize, even the clashing

elements in Emilia herself. No drama making even a dis-

tant approach to the excellence of these two plays had
been produced in Germany ; they thus gave literature in

its highest department a fresh start.

But valuable as were Lessing's imaginative creations,

they were inferior to his labour^ as a thinker. Here he

was absolutely supreme among his contemporaries ; and in

some respects he has not since been surpassed. His

method is invariably critical, but he aims at rising to the

liigliest,' most universal aspects of everj' subject with which
lie deals. As a master of stylo he ranks with the greatest

European writers. The structure of his sentences is

clear, precise, and compact ; and he keeps the mind
awake by vivid images drawn from nature and from

liuman life, by interesting, sometimes remote, allusions, by
rapid strokes of wit, and by unexpected turns of thouglit,

as if he were abandoning his main theme, while he is in

reality indirectly advancing it. He has often been called

the most critical of poets ; it would be equally just to call

him the most poetical of critics.

The greatest of Lessing's purely critical writings is

l.aocnoii, a fragment, but a fragment containing the germs
v( much of .the best thought of his own and the immedi-

ately succeeding !;enerations. It has an enduring value

as the first .serious and great attempt to distinguish

sharply the realms of art and poetry, and fo foster both by
.subjecting each to its own laws. Next in imi.orlance

stands his Hamburgisclie Dramaturyu, a series of criti-

cisms on plays represented at the Hamburg National

Theatre. By these splendid criticismsi, which are based

in the main on Aristotle's Foelics, with man\- side-references

to Diderot's theories, he put an end to the abject sub-

mission of dramatic writers to French traditions. In his

later years he issued the Wolfenbiitiel Fragments, por-

tions of a theological work by Reiniarus, a deistical writer

of admirable force and clearness. He thus became involved

in a hot controversy with indignant professors and pastors,

the noisiest of whom was Pastor Goeze of Hamburg. The
tracts issued by Lessing in the course of this controversy

are in form among the most perfect of his writings ; they

are at ence learned, keen, and witty. And in the iiistory

of Western thought they are of deep significance. His

immediate object was to secure for criticism absolute freedom

of movement ; but he did very much more. He fore-

shadowed, as a vital element of the coming time, inquiry

as to the origin and growth of the Scriptures, the rise of

Christianity, and the fundamental character of religion.

And he indicated a far higher standpoint than that of the

popular philosophers by vindicating the claims of feeling in

spiritual life as opposed to those of the bare understanding.

In his Edncation of Ike Hnnian Race he gave systematic

shape to the fruitful principle that a religion which is not

true absolutely or for all time may be of vast importance by
meeting the needs of a portion of the race in special epochs,

and that there is in history, notwithstanding apparent reac-

tions, a progressive movement tt^wards higher intellectual

and moral ideals. The suggestions thrown out in contro-

versy he developed artistically in one of the greatest of his

writings, the fine dramatic poem, Nathan the Wise, a work
which enshrines all that was noblest in the struggles and
the aspirations of his age, and connects the thought of the

18th with that of the 19th century. As a drama, it has

serious faults ; but it powerfully effects its purpose bj

revealing, in the enlightened Jew, its hero, the grandeur of

a nature which, instead of binding itself in dogmatic fetters,

cultivates a spirit of free and disinterested humanity.

Thus in all directions this great writer laboured for the

intellectual regeneration of his people. If Goethe, Schiller,

and Kant found a nation prepared to receive their work,

they ov.'ed the fact to manj' causes ; but among these the

chief were the political activity of Frederick II. and the

literary activity of Lessing.

VII T!ie Classical Period.—At the close of the Seven Afteril,.

Years' War the conditions of public life were very uufavour- ?f"°,
able to literature. The country was impoverished, and -^y^^

Frederick the Great and JIaria Theresa were almost the

only sovereigns who showed the least regard for the wel-

fare of their subjects. But the mind of the nation had been

tlioroughly aroused from its long slumber. It had been

startled into patriotism by Frederick's unsurpassed energy,

while the labours of the chief writers had imbued the better

part of the middle class with a desire for a more varied and

interesting life. ' As political freedom was still n dream of

the future, they turned more and more to books for refresh-

ment and stimulus. Multitudes of young men who in

other circumstances would have occupied themselves solely

with practical duty became authors, and they urged each

other to an activity without parallel in any previous period.

Most of these young writer? were deeply influenced by

the men of the older generation—Lessing, Wieland, and

Klopstock. They were also ardent students of Shakerpeare,

Ossian, and Dr Young, poets who were oddly supposed to

be on the same level and to share the same tendencies.

Rousseau excited almost as much enthusiasm in Germany

as in France, and the criticism of Diderot found many
warm admirers. Under these diverse influences a -curious

movement began v,-hich is known as that of "Sturm und

I
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Drang" (" Storm e.ud Pressure"). It lasted, from about

1770, for ten or twelve years, and included nearly all tlie

writers who still liad fame to win. Their most prominent

quality was discontent with the existing world. They
detested not only tyranny and superstition but everything

which prevented, or seemed to prevent, the free exercise of

any powerful impulse. To break down conventionalities

appeared to the " Sturm und Drang" poets their true

fun^tiou ; but even this did not satisfy them. They longed

for some knowledge deeper and more intimate than tliat

attained by science, philosophy, or history, for some emotion

intenser than can arise from any known human relation.

All these conSicting feelings they expressed iu their writings.

From slavish submission to French critical laws they were

of course completely emancipated. Most of them despised

laws of every kind in literature as well as in life, and con-

tinually proclaimed that the duty of a man of genius was
to write precisely as nature dictated. By "genius" they

meant vehement sensations, by " nature " a free use of

vigorous epithets.

The writer who formed the connecting link between
Lessing on the one hand and Goethe and Schiller on the

other, and whom the best writers of the " Sturm und Drang"
movement regarded as their critical guide, was Juhann
Gottfried Herder (174i-1803). Herder is sometimes com-
pared with Lessing, but while Lessing has a cosriiopolitan

touch which makes him intelligible and attractive to all the

world, Hsrder is iu the strictest sense a German, and is

only slightly studied beyond his own nation. He was less

boldly original than his older contemporary, and never

attained the clearness, force, and classic beauty of Lessing's

style. Nevertheless he is justly ranked among the most
distinguished spirits Germany has produced. His mind
was receptive in many different directions, and what he
absorbed be made his own by independent thought, giving

it out in new and suggestive forms. As an original poet,

Kerder does not rank high
;
yet genuine poetic impulses

are visible in the poem in which he gave shape to the

Spanish legends of the Cid. The literature in which he
looked for the highest manifestation of thought and feeling

was that which appeals to popular sentiment and has its root

in popular life. Lessing had already called attention to the

Bongs and ballads of the people ; but Herder was the first

German who decisively followed the impulse which led in

England to the publication of Percy's lidiijues. In his

Stimmen der VM-er ("Voices of the Peoples") he brought
together an admirable collection of the lyrical utterances of

many races ; and it would be difficult to overrate the ser-

vice he thus rendered, for he conducted his countrymen to

a source of imaginative pleasure and revival in which their

literature is exceptionally rich. By far his most important
prose work was his Ideeii ziir Philosophie der Geschichte der
MeiischJieit (" Ideas towards the Philosophy of the History
of Humanity"), in which. Working to some extent on the
lines laid down iu the brief paragraphs of Lossing's Educa-
tion of the Human Race, he develops the conception of pro-

gress, and indicates that we can fully understand any single

element of history only by seeing it in the light of human
evolution as a whole. This excellent book elevated the
aims and enlarged the scope of historic inquiry in Germany;
and it still produces a powerful moral effect by its noble
spirit of humanity. To the end of his days Herder was
animated by a fine enthusiasm for human happiness, and
it lights up his pages even when his subject does not lead
to its direct expression.

_
To Herder belonged the high honour or sttmulatn.j; and

directing, at a' critical stage, the young genius of Johanu
iWolfgang Goethe (1749-1832). In.ramjng Goethe, we
mention the writer who holds in German literature the
place held by Shakespeare in the literature of En-land,

10—20«

and by Dante in that of Italy. He towers liigh above
even the greatest of his contemporaries, predecessors, and
successors,—Schiller himself, who is most worthily asso-

ciated with him, being far inferior in breadth of symjiathy

and splendour of creative impulse. Goethe, indeed, is one

of the few writers who, while maiked by strongly national

characteristics, belong to the world rather than to a partiru-

lir country. The special phases of his age have bi-<;irn t.i

pass away, but his best work has lost none of its freshness ;

it cannot become old, since it is rooted in elements of human
life that eternally endure.

^\U things co-operated to render wortliy of his de.-tiiiy

this favoured child of fortune. During Ids long life ho

enjoyed almost uninterrupted physical vigour; he wasborti

into a family of prosperous circumstances, although :!ot so

highly placed as to satisfy his ambition; he received the

best intellectual tniining his epoch could afford ; in Weimar
lie was free to adapt the plan of his life to his inclinations

;

and he appeared at the very time when, by an era of sincere

poetic endeavour and unparalleled critical labour, the mind
of the nation had been prepared for the boldest efforts of

genius. Nature has seldom lavished so many advantages

on the greatest of her great men.

The quality in Goethe which immediately arrests atten-

tion is' the extraordinary range of his activity. Hardly

any aspect of human existence was strange to him. He
possessed in an unsurpassed degree the faculty of dramati-

cally thinking himself into phases of life to which his per-

gonal impulses would not have led him ; and he deliberately

enlarged his experience by exercising this power at every

stage of his career. It was his prevailing conviction that

all ideals which fascinate or have fascinated humanity
must have a touch of vitality; and rone was so remote

from him but he sought to penetrate t-i itr, meaning. He
could be just to Hellenic culture without doing wrong to

meditevalism ; he appreciated the spirit of Christianity

without being inditierent to the faith of the Parsees or

the Buddhists ; he presented the ascetic aspirations of a

" beautiful soul," while setting forth tlie gaiety of tho

brightest and most careless tempers ; he felt the charm of

art at the same time that he carried on [jrofound researches

in science ; beloved his country, and yet, even when it was

overrun by Napoleon's troops, he would not join tlie patriots

in saying a harsh word of Francs This absolute univer-

sality destroyed enthusiasm for special practical move-

ments; but it gave astonishing variety to his literary

achievements. Goethe's was in every respect a thoroughly

poetic nature. He could not pass through a profound

experience, an i:nQge of beauty could not cross his vision,

without an accompanying impul.se to find for his emotion

an adequate sensuous reiuescntation. So vast a body of

writings as his inevitably includes much that is tedious,

but in his happiest moments his genius moved with the

ease, the certainty, the calmness of the great forces nf

nature ; he could be as perfect in the lightest .stroke <<f

delicate feeling as in the grandest flight of .soaring imagina-

tion. The world he reflects is the world we actually know;

but he is not, therefore, in any narrow sense, a realist. The

facts he images are shaped and coloured by his thought and

feeling ; he breathes into them a life by which they are

made of universal significance. This combination of

realism and idealism is one of the chief sefirtts of hi.s

power. His art aim.s at produciug the most central effects,

yet it is kept fresh, vivid, and true by iii'"'sant contncl

with the concrete life of men.
' Heine relates that he felt inclined to address Goethe m
Greek, so like was the calm dignified old man to an earthly'

Zeus ; and this is probably the image su2gestcd to most

minds by his name. But in youth he- was- full of eag'

r

life, restless, and passionate, and his eariv wi.rl-- '- ^r the
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impress of turbulent feeling. Of these the first published

was Gotz von Berlkhinyen, which instantly established his

fame as one of the chief writers of the " Sturm und Drang''

school It is almost as formless as their inartistic writings.

The language is sometimes excessively rude, and there is

no attempt to combine the different scenes into an harmoni-

ous picture. Yet it is sharply separated off from the taste-

less plays with which it was compared, for everywhere we
find traces of immature power. The characters are alive

;

they act and react upon each other as we should expect men
and women to do in a stormy and troubled epoch ; and by

a few touches of apparently unconscious art we are made
to realize the vital change through which the society of Ihe

age of the Reformation was passing. Die Leiden des jungen

Werlhers (" The Sufferings of Young Werther") gave Goethe

a European reputation. Much of its sentimentalism now
excites smiles instead of tears ; but with all its faults it

has an enduring fascination. It breathes a warm love of

nature, of which it presents vivid pictures ; it conveys a

powerful impression of the mingled force, sweetness, and
unreasonableness of early passion ; and it expresses with

deep pathos that weariness of life which forms oue of the

moods of poetic youth, and the manifestation of which was
a favourite pastime of the less sincere " Sturm und Drang"
versifiers. The promise of GUlz and Vrerthcr was not

sustained by all the works produced in the first part of his

career. Clavigo is only a fairly good acting play ; anrd Stella

has even more than the extravagant sentimentalism of

Werther, with only an occasional touch of its poetry. On
the other hand, it was now that Goethe began Faust ; arid

the fragment, Promcthe.vs, expresses a grand defiance

that is the more impressive because of the deep philo-

sophic thought which may be traced in the background.
It was, however, in his lyrics that the richly varied life of

Goethe's youth most perfectly revealed itself. There are

no German lyrics, if we except Heine's, which deserve to

be compared with Goethe's
;
perhaps none in any literature

have a more subtle charm. Profiting by the teaching of

Herder, he studied the artless beauty of the best songs of

the people, to some of which he gave new form, whUe re-

taining their primitive simplicity. His own lyrics are at

once popular and artistic; he takes as his themes the joys,

the longings, the regrets which all meu understand, and
weds theia to melodies of delightful ease and grace.

Almost every poem was suggested by some passing emotion
of his own

;
yet his feeling is so purified that his v/ords be-

come the voice rather of humanity than of an individual

man. His ballads are not, as a rule, so powerful as his

songs, but both have one quality in common—without
elaborate descriptions they continually call up by an
apparently accidental word or phrase a clear vision of some
natural object or scene. He is equally master of himself

in rendering nature as a mirror in which we see the reflec-

tion of our own experience, or as a power moving on in

calm indifference to our hopes and fears.

In 1775 Goethe settled in Weimar, where \Tieland

already was, and whither he was ultimately followed by
Herder and Schiller, so that the little town became the

centre of the intellectual life of Germany. After an inter-

val of ten years, during which he published nothing, he
paid his famous visit to Italy. Here his genius was kindled

anew, and a close study of sculpture and painting suggested

to him the necessity of submitting more fully than he had
yet done to the permanent laws of art. The fruits of this

experience were Iphlgenia, Tasso, and E<pnnnt, all of which
he took with him to Italy in an unfinished form. The
firet two of these dramas were accepted as imitations of the

antique; but they are so only in the sense that in each the

parts are rigidly subordinated to the iutention of the whole,

that there is an orderly sequence in the developmeut of the

action, and that they are marked by elevation and simpli-

city of style. While incomparably more finished as works
of art than any of the greater works he had)before produced,
they indicated no falling off in eiiergy of imagination.

Iphiyenia, although its subject is Gjeek, is in tone and
motive altogether Christian ; and it would \e difficult to

name a more attritctive picture of a modern lady than the
pure and high-minded heroine. In Tasso Goethe draws in

strong and sure outlines the sorrows of a poetic nature which
will not sharply discriminate the real from its own ideal

world. This dramatic poem is hardly more remarkable for

the truth and vividness of its conceptions than for the

charm of its versification and the wealth and beauty of its

language. Egmont, however, has more movement, and
touches human experience at deeper points. Jlost readers

agree with Schiller's criticism, that there is too mueh melo-

drama in the closing scene, in which Clurchen appears to the

hero as the spirit of freedom, and that, notwithstanding the

liberties taken with history, Goethe has hardly succeeded

in making Egmont the type of an enemy of despotism.

But Clarcheu is a beautiful study of a mind stirred Ijy love

to great resolves ; and there is splendid portraiture in the

characters of Alva, William of Orange, and the Priucess

of Parma.
Meanwhile, a new literary force had revealed itself in s.

the life of Germany : Schiller (1759-1805), Goethe's great

rival, had begun to divide with him the public attention

and interest. The names of these two poets, in \iitue of

whose labours their period deserves to be called classical,

are indissolubly connected, yet they were marked off from

each other by profound distinctions. Goethe is often called

the poet of culture, and it is true that he never ceased to

subject his powers to systematic discipline. He was also

one of the keenest critics of modern times. But the charm
of his best writings is not dependent on criticism or cul-

ture ; it springs from the spontaneous movement of a great

imaginative faculty. Schiller, on the other hand, while

also endowed with imagination, possessed it in a much less

degree. His poetry would probably have lived even if he

had not had the advantage of a thorough grasp of festhetic

laws ; but it would certainly have had no claim to the dis-

tinguished place it now holds in European literature. He
did not attempt so wide a range as Goethe, and within his

scope he was not, like Goethe, a disinterested observer ; he

flung himself into the midst of the struggles of his time,

and fought valiantly as the champion of a side. Fortunatel;

for Germany, his side was always that of a truly chivalrou;.

mind ; for Schiller was one of the most unselfish of men,

with lofty aspirations for the race, and a generous confidence

in its essential goodness. These qualities deterruined the

character of his conceptions. Goethe presents us \\-ith

idealized pictures of the world ; Sehiller's creations are not

so much pictures of the world as the figures of a realm

distinct from actual life. His supreme aim was to express

great sentiments and ideas, and as the medium for their

utterance he conceived characters which are to be found

only in a poet's dreams.

Schiller began his literary career as a youth of two-and-

twenty, inspired by revolutionary ardour, detesting every

conventionality of society, dreaming of a world in which

will and passion should have absolute licence. He relieved

himself of his vehement emotions iu his first three plays.

Die Hauler ("The Robbers"), Fiesco, and CabaU iind

Liehe ("Intrigue and Love"). Genius never beat, with

more Titauic energy against an unsympathetic world than

in these dramas; thc.impulse of the "Sturm und Drang"

period, as it was about to die away, spoke in them its

wildest, most jJassiouate word. Don Carlos, his next

drama, still manifested inabiUty to form an organic whole ;

it contains scones which have no bearing on the central

'liUer.

'i
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action, and there Ls hardly an attempt to explain deeds by

natural and intelligible motives. But we are no longer in

the presence of one who merely raises an outcry against the

existing world ; furious resistance to despotism has become

enlightened enthusiasm for freedom, humanity, and pro-

gress. Although the part of Marquis Posa is imperfectly

.vorked into the scheme of the play, he is a nobly ideal

creation ,' through him Schiller pours forth his own aspira-

tions for the welfare of mankind. There is admirable art

in the momentary elevation caused by his' greatness of soul

eTen in the dark and selfish Philip and the rest'ess and

T/aywardTDon Carlos.

After he settled in Jena in 1789 as professor of history,

Schillrr was often in Weimar; but for a time he and Goethe

held apart. By and by they began to approach each other,

and from about 1794 their acquaintance ripened into fast

friendship. The friendship of Goethe and Schiller is one of

the most beautiful in the history of literature. It made no

esoontial change in Goethe's modes of thought or expjession,

jhiit it spurred him to the highest activity of which his genius

r/s.t capable. His friend, he himself declared; "created for

him a second youth, and again made him a poet, which he

had almost ceased to be." On the other hand, in contact

with Goethe's larger intellectual life, Schiller was raised to

new points of view, and he acquired for the first time that

mastery of artistic methods which secured for him his highest

triumphs. He now became as remarkable for the perfection

of his form as for the depth and warmth of his feeling.

The two friends worked harmoniously in connexion with

Schiller's journal Die Iloren, and wrote in common the

Xeiiien, a number of epigrammatic verses meant to wound
their literary enemies. On the whole, it is surprising that

comparatively so few of the arrows in this rather large

quiver are delicately pointed and feathei'ed. A very differ-

ent stage of excellence is reached by Schiller's well-known

'oallads, which werewritten during the period of his intimacy

with Goethe. Nearly all of them are marked by force of

conception and by purity and dignity of style. In lyrical

poetry he had acquired some distinction before he knew
Goethe, but it was in competition with his friend that he

achieved his masterpiece, Das Lied von dcr Glocle (" The
Song of the Boll"), in which within a small compass he

presents an impressive picture of the course of human life,

varying his melody with subtle art to suit the changing

aspects of his theme. Less artistically perfect than the

Glocke, other lyrics, ^uch as Der Genius, Die Ideale, Der
Spaziergang, have the power which belongs to deeper per-

sonal emotion. In ease and spontaneity none of Schiller's

lyrics equal Goethe's, in which, as Heine says, " the word
embraces you while the thought kisses you:" But they

express in clear and noble language some, of the highest

feelings excited in a poetic mind by contemplation of human
life and destiny,

In his dramatic writings Schiller was influenced by
Goethe even more than in his lyrics and ballads. The
whole series of tragedies which he now wrote have historic

or legendary themes, and he displays remarkable skill in

unfolding through the past his greatest ideas respecting the

future. At the same time he evokes from it a company of

finely ideal figures, whose qualities are revealed by the

systematic development of large and carefully conceived

schemes. Wallenstein, the earliest of the series, consists of

two plays, The Piecolomini and Wallensiein's Death, the

former of which is preceded by a number of scenes present-

ing a vivid picture of Wallenstein's camp. The tragic

motive of this great work is somewhat obscure. We are

made conscious by many artful toucheSi of the ultimate

issue; but Schiller does not render fully intelligible the

play of the influences which result in disaster. There is,

however, high imaginative faculty in his conception of

Wallenstein's powerful, dark, and wavering character; and
every reader feels the charm of the love passages between
Max Piecolomini and Thekla. In Maria Stuart Schiller

triumphs over an obvious difficulty by admitting the

heroine's guilt, while he stirs our pity for her sufferings and
our admiration for the spirit of endurance with which they

are met. In the Jungfrau von Orleans, " The ilaid " would
have given purer pleasure if she had not been represented as

loving one of the English commanders; but this only slightly

mars the splendid picture of her patriotic devotion. As a

work of art, the Braul von Messina is the least successful

of the later dramas, for it attempts to combine romantic

and classic elements which are irreconcilable ; it contains,

however, some of the most brilliantly rhetorical passages iu

the German language. The. last of his completed works,

and in some respects the best, was Wilhelm Tell. Here his

love of freedom shaped for itself forms of immortar beauty.

At a time when the French emperor threatened the inde-

pendence of all Europe, men felt the power of the play

more keenly than can be done in a calmer period ; but it

has permanently enriched the life of humanity by its con-

cei)tion of a character dominated by high, ideal passions.

Schiller never saw Switzerland, yet in this powerful drama
he renders with astonishing vividness the grander effects of

Alpine scenery.

During his friendship with Schiller Goethe wrote in com-

petition with him many lyrics and ballads. In works of the

latter class, as Goethe himself thought, he was surpassed by

his friend. He is incomparably more subtle and suggestive

than Schiller ; but for this very reason he is less effective.

A ballad does not deserve its name if it is not popular; and
we hear the voice of the people themselves in Schiller's free,

bold, and simply hannonious verses. One of the longer

works published by Goethe during this period was Uei-mann

und Dorothea, His delicately chosen language and digni-

fied hexameters are not always in keeping with the some-

what prosaic life they are here used to portray ; but the

poem is the nearest approach that has been made to the

successful epic treatmeut of an ordinary theme. And it

rises to a high level of imaginative power in the contrastit

suggests between the stiU life of the humble village, with

its little idyll of satisfied love, and the far-off desolation of

the revolutionary wars, of \vhich we are reminded by the

band of emigrants. The genius of Goethe moves more

freely in Wilhelm Meister, of which the first part was now
published. This work has perhaps given rise to more con-

tradictory criticism than any other book in modern literature.

We may safely disregard the opinion of those who find in

it all the excellences that can be combined in a prose

romance, for it is without plan, and its style is singularly

unequal. When Goethe himself admitted that he did not

possess the key to its full significance, his warmest admirers

may allow that perhaps there is no key. to possess. Yet

few of his writings present more striking evidence of

the fertility of his power. He interests us equally

—

to recall only a few of the characters—in the gay and

worldly Phillina, in the romantic Mariana, and in that most

mysterious, 'lovely, and fascinating of creations, Mignon,

whose Kennst dii das Land is perhaps the noblest of those

pathetic poems in which a soul in an uncongenial world

calls up a momentary vision of its true home. It is not

only in its dramatic conctptions that Wilhelm Meister ia

great ; it contains some of Goethe's deepest thoughts on life

and literature.

After the death of Schiller Goethe turned his attention

more and more to science, his achievements in which have

been fully appreciated only since the growth of the doctrine

of evolution. Still, it was in his latest period that he com-

pleted the most famous and the greatest of his works,

FaxLSt, a poem which he began ia youth and did not finish

Goethe's

Ijallads.

Her-
luanD

und
Doro-

thea.

Wilhelm
Meister.

Fasit
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until acarly his last birtnJay. Tlie Faust of legend was a

yul^ar magician ; Gostlie so conceives the character that it

indicates the deepest mysteries of human existence. The

second part, in which the problem of the poem is solved,

can hardly bu regarded as a woric of art ; it is, or seems

to bo, confused and darlx. And the individual elements

of the fiijst part are not completely welded ; they form

rather a series of poems than a single creation. In these

individual elements, liowever, we find tlie grandest sweep

of imaginative thought yet achieved by the German genius.

The episode of Gretcheu .reflects with perfect art the most

alluring and the most sorrowful facts of life ; and philoso-

phy and religion in their highest aspects meet in Faust's

aspirations and struggles.

It might have been supposed that at the age of seventy

Goethe bad no new imaginative worlds to conquer
;
yet he

then published his ]i'^eslostlicher Divan, representing, with

dramatic sympathy and lyric force almost unabated, the

combined mysticism and sensuousness of Oriental life. Ten

years before, he had issued Wahlverwandlschaften (" Elective

Affinities"), a powerful picture of impulses wliich law cannot

control, and in which are concealed the germs of tragic

issues. It has, however, less charm tlian another prose

work, Dichtung und Wakrheit ("Poetry and Truth"), in

which he draws a sliglitly idealized sketch of his early life.

This fascinating book has made the figure of young Goethe

as familiar as his chief dramatic characters ; and no

creations of the fancy are better known than the Frederikas

and the Lilis, who had long before occasioned his sweetest

lyrics, and the memory of whom in old age gave delicacy

and music to his style.

While Goethe and Schiller were in tne midst of their

career, Europe was startled by the French Revolution. At
first it stirred a.s much interest in Germany as in England.

The aged Klopstock greeted it with odes full of the fiery

energy of youth, and for a time Schiller almost fancied

that his loftiest hopes were about to be realized. Sympathy,
however, was transformed into bitter opposition by the

Reign of Terror; and when Germany was trodden under

foot by Napoleon, she turned more and mure from every

kind of French influence. Thus it happened I hat, although

the ideas of the Revolution have indirectly affected the

literature of .Germany as deeply as that of the rest o'f

Europe, their immediate effect was slight and transitory.

An event of the highest importance in the intellectual

growth of Germany was the publication, in 1781, of Kant's

Kritih der ReineH Vernunft. It is hard for miMi of a later

time, accustomed to metaphysical speculation, to realize the

impression produced by this great book. Its effect in

philosophy was not unlike that caused in our own day in

science by Mr Darwin's Origin of Species. Everywhere
among .thoughtful men, at the universities especially,

philosophy became the absorbing subject of study ; and it

was taken up at a point from whicS its whole past develop-

ment was for the first time intelligible. Goethe, without

neglecting the movement, was perhaps less stirred by it than

any other prominent writer ; Schiller became one of Kant's

most enthusiastic students, and 'traces of' the now system
are to be found in many of his later lyrics and dramas. He
also applied its principles to esthetics in several admirable

critical writings. By and by, dissatisfied with the gulf left

by Kant between mind and matter as " things in them-
selves," philoeophers started in search of some principle

which should harmonize all the elements of existence ; and
tlius grew up, one after the other, the syste.ni.= of Fichte,

Schellinj, and Hegeh For more than a generation these

thinkers excited deeper interest than imaginative writer;

;

the most seriou-s minds were fascinated by speculations

which placed in new lights all the gre.itest questions

relating to human thought and action.

Of the poets or versifiers who began their career with Sturm

Goethe, the one who for some time attracted most notice "'"1

was Klingcr (17o3-1Sj1), who^e J'lay, Sturm uiid Dr Drftiig

is at least nicmorable through its title. Other plays of hi.5

were Conrudia aud jUfdea; and he also wrote romances, of

which the best known were Faust's Leben, Thateu, und
Ilvlleu/i'.lo-t and Der ]VeUm<inii vnd.der Dichter. His
writings are violent and noisy, without a touch of true art

;

what he mistook for imagination was a power of crude and
unmeasured declamation. His later works express the

bitterness of a deeply disappointed man. Lenz (1750-92),
whoso name is usually connected wilh that of Klinger, dnl
not make even so distant an approach to imagination as his

rival ; his plays are the wild outgrowths of a mind which
has made no sincere observation of life, and has subLiittud

neither to intellectual nor to moral discipline. A man of

much greater talent than either was Daniel Schubart
(1739-yi), the restless, licentious, and unfortunate jioet

who, fqr publishing a piece of false news, was confined fir

ten years in a fortress, where he suffered incredible hard-

shiiis. In his attempts to portray the horrible he is some-

times extremely grotesque, but his best verses h.ive boLli

music and pathos, and tliey Iiad the good fortune to exercise

some influence on Schiller. He was one of the earliest

publicists of Germany, and his hatred of despotism was
the real cause of the infamous act which deprived him c i

freedom. Writers who shared the spirit of "Sturm ui.d

Drang," and applied it in new directions, were Lavater ai:d

Basedow. Lavater enjoyed the friendship of nearly eveiy

distinguished man of his day, yet he was vain ai;d

fanatical. His Pliysiognomische Fragmenle ('Fragments
on Physiognomy") were supposed by thousands of readers

to find in the relations of mind and body the materials of

a new and mysterious science ; but the pretended science

was in reality a mixture of commonplace and extravagance.

Basedow, although with too passionate a faith intho power

of education to effect an immediate transformation of the

race, did excellent service by advocating, after Rousseau, a

more humane and natural system of mental training than

had before prevailed. The same cause was more temper-

ately promoted by Campe, who wrote some admirable books

for the young ; and the Swiss educational reformer, Pes-

talozzi, set forth methods of instruction in earnest didactic

works wliich had somo effect in nearly every country in

Europe.

The excitement of the "Sturm und Drang" writers wa.^ H.-jn-

shared by a band. of young poets who in other respects dis- ij'-"'d or

played a wholly different temper. Most of them were '^
"''

students at Gottingen, where they gathered round Eoi.-, school

editor of the Musenalmanach, a journal he had started in

imitation of Le Mercure de France, and to which Goethe and
many of the best of the younger men of the day contributed.

They called themselves the "Hainbund" (" Grove Co.ifede-

ration "), because of their dancing one night by moonlight
round an oak tree, swearing eternal friendship, and vowing
to devote themselves to their native land. The god of

their idolatry was Klopstock, whose somewhat fantastic

enthusiasm for primitive Germany they fully shared, and
whose labours on behalf of virtue they never ceased to

celebrate, while they loathed- and despised Wieland.

Several members of the " Hainbund " afterwards acquired

distinction, and all of them were more or less remarkable

for the genuinely popular tone of their writings. By far

the greatest of them was Eiirger (1748-94), who, altliougl

he never did full justice to himself, gave evidence of an

original and adventurous genius. His.Zmore, a translation

of which was Scbtt's first published work, is full of weird

power, and his sonnets are among the most perffct in Ger-
I man i'terature. His faculty of meeting the popular tas'e

I
was poasesssd by Hiilty (1743-76), who, however, delighted
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in niilJ and calm expression, while tlie best of Biirgei's

poems are full of stir and action. Joliann Martin Miller

(1750-1S14) became known chiefly as the author of the

romance Siejwart, a rather weak imitation of Keitlur.

Some irreverent spirits ventured to laugh at its tedicius

pathos, but it was welcomed by the majority of the middle

class, who took especial delight in the. songs it includes.

Christian, Count Stolberg, and his brother, Frederick Leo-

pold, were also members of the Gijttingen school. Besides

imitations of Greek plays, they issued odes, ballads, and

sun"s. Of the two the most powerful was Frederick Leo-

pold (1750-1819), in some of who5e briefer pieces there is
|

true feeling for nature. He continually verges, however,

on extravagance, and often takes the fatal step from the

snblime. A stronger n riter was Johann Heinrich Voss

(1751-1326), author of a famous idyll, Louise, which was

received by Schiller as a poem of first-rate importance, and

suggested to Goethe the idea of his llenn'inn nnd Doiolhea.

Its homeliness of style is perhaps more in keeping with its

simple and commonplace theme than the classic grace of

Goethe's verses. Voss acquired a better title to fame by

an admirable translation of Homer, which did for the

liiad in Germany what Pope's translation did in England.

Voss's rendering is less polished than Pope's, but incom-

parably more faithful. Mattliias Claudius (1710-1815),

although not a member of the " Hainbund," is usually

associated with it becavise of his general sympathy with its

tone. The iruntWff^-fr .Bo^e (" Wandsbeck Messenger"),

in which he brought together all his writings, contains

much simple poetic feeling, and some of his songs are still

piipular favountes.

While these writers attached themselves to Klopstock,

others showed traces of Wieland's influence. The most
ii:iportant of this class was Wilhelm Heiuse (1749-1803),
whose chief work was Ardinyhello, a prose romance. He
shares Wieland's general theory of life, but, instead of ex-

pressing i'' in the calm, ironical style of his master, he is

vehement, tumultuous, and enthusiastic. Amid his wild

ev:>.ggerations he sometimes displays a remarkable power
of describing physical beauty. He was dn ardent student
of art, and was the first German writer who succeeded in

reiu-oi'.ucing in glowing language the impression produced
upon him by pictures and music. Other imitators of Wie-
land were Aloys Blumauer, who mistook vulgar burlesque
for satire ; Alxinger, whose Dootin von Mainz may be
taken to represent a large class of tiresome poems of

chivalry ; and Von Thiimmel, who, with considerably more
atv.lity than these writers, spoiled his good qualities by
cynical grossness. An indefinite number of mediiEval
plays were written in imitation of Goethe's Gotz, and
robber romances in imitation of Schiller's lidiuber. Of
the latter the earliest and most famous was the Rinahlo
Rinaldini of Vulpius. Jung Stilling (1740-1817) con-
tinued the sentimentar tone of Weriker in. a number of
curious autobiographic tales, which acquired extraordinary
popularity, and threw much light on the inner tendencies
of the later pietists. Among imitators of Schiller's lyrical

poetry the best were Matthison and Salis-Seewis ; but
they were more successful in reproducing his moral feeling
than ik rivalling his high art. For many years the stage
was in the possession of Iffland (1759-1814) and Kotzebue
(1761-1819). The former, who was a distinguished actor,
wrote dramas chiefly of domestic interest. They are
without genius, but had the merit of almost displacing the
foolish mediaeval plays of Goethe's imitators. Kotzebue
was & most prolific writer ; and although he had no
imagination, and wrote merely to catch the applause of the,
moment, his comedies still deserve to be named among
the few works of this class which have hitlierto been prc^
duced in Germany.

A writer who exercised some influence over the youth Jacobi.

of Goethe was Frederick Jacobi (1743-1819). He was
the author of two romances, A/fill and Waldemai; in

both of which there is a little of Werther's senti-

mentalism, although (heir main purpose is didactic. He
also wrote a number of philosophical works. His main
principle is that the sources of religion and morality

are to be found in intuition ; and by a constant re-

iteration of this doctrine he worked in opposition to

Spinoza, to Kant, and to Schelling. There are occasional

gleams of philosophical genius in Jacobi, and he is of some
interest to English readers because of the attention Sir

William Hamilton appears to have devoted to his writings.

An author of a very different type, and of far greater

eminence, was Jean Paul Richter, us.ially called Jean Paul Richtei.

(1763-1825). It is difficult to do justice to Jean
Paul, for he commits almost every fault of which a writer

of romance can be guilty ; he is at different times

pcdnntic, extravagant, sentinient.al, and tedious. He pre-

scribed for himself no limits ; everything that occurred

to hin at the moment of his writing went down exactly as

it suggested itself. Yet it is impossible even to look into

any of his innumerable books without recognizing his

genius. The work which has maintained the strongest

hold over the nation is perhaps his charming pro.se idyll,

Die Fler/eljuhre ("The Years of Wild Oats"); but his

great romance, Titan, and the less ambitious Siehenhds,

or " Flower, Fruit, and Thorn Pieces," have also kept their

place as works of permanent excellence. The most admir-

able quality of Richter is his humour. No German writer

plays with his subject more delightfully, and he produces

his most striking efitects in dealing with the siniple.st, most
unpretending relations of life. He is usually very neartha
sources of pathos when he smiles, and Jean Paul's pathos,

at its best, is full of power, awakening the deepest feeling

by its obvious sincerity. Sometimes it is associated with

lofty imagination, as in the famous dream in which he de-

scribes a universe without religion. His feeling for the

periodic changes of season in nature is that of a poet in the

highest sense, his descriptions of spring being perhaps un-

surpassed for their glowing yet tei.der beauty. To his other

excellences we must add the manly si^irit which led him
to scoff, occasionally without due measure, at every kind

of vulgarity and pretence, and at the same time pre-

served in its original freshness his sympathy with his

fellow-men and his passion for their enlightenment and
progress.

The most important literary movement which orisinated Rohibh-

duringthelifetimeof Goethewasthatof the Humanticschocl, '!«

whose leading members at first attached themselves to him,
^'^"<'°'-

but gradually diverged m.ore and more from his spirit. 1 he
rise of the school was in some measure due to the phi!l^-

sophy of Ficlite, whose theory of the ego as the priuciulo

which freely creates its own world gave new importance to

the individual as opposed to law and convention. Schelling

still more effectually prepared the way for the Romanticists
by his poetic treatment of .the relations between the

mind and nature ; and several of his disciples, especially

Steflfens, worked in the same direction by dwelling on the
pos-sibilities of mystery in human life and in the external

world. The aim of the Piomantic school was to assert for

modern feeling the right of a freer, more varied utterance
than can be provided for it by the forms of classic litcia-

ture. They were not in sympathy with their own time;
they found it tame, prosaic, colourless; and to enricli

it with new elements they went back to medijevalism,

in which, as they conceived it, daily life had not been
divorced from poetry. They drew enthusiastic pictures of

the Middle ^^ges, of ihs charms of cliivalry, of the loyalty of

each class to tba class above it and to society as a whole,
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of the devout piety wliicli was supposed to regulate the

conduct of prince and peasant alike, and which revealed

itself in splendid architecture and a gorgeous ritual. With
a like purpose the Romanticists pointed to Oriental Ufe, and
began the serious study of Sanskrit and Persian poetry.

The chief writens whom they opposed to the classical poets

both of antiquity and of modern times were Shakespeare

and Calderon ; but they also brought to light many medi-

aeval authors who had previously been neglected, and stimu-

lated the Germans to a systematic study of the v/hole of

their past literature.

The Romanticists did not strike out a wholly original

path, for there were in the writings of Lessing, Goethe, and
Schiller—especially of Goethe—elements in full harmony
wiiu all that was best in the new tendency. They were

guilty of grotesque exaggeration.in their descriptions of the

BUperior happiness of medieval nations andOriental peoples,

and they did much harm by checking the rising appreci-

ation of measure and order in literary form which had been
encouraged by the great classical writers. In practical life,

too, their labours led to results opposed to the progressive

tendencies of the age ; for in the case of many adherents

of the Romantic scliool, enthusiasm for the Middle Ages
soon ceased to be a mere literary fancy,—they strove to re-

produce obsolete mediaeval ideas. Large numbers of them
joined the Catholic Church, and became the most vehement
opponents of spiritual and political freedom. StUl the

Romanticists gave prominence to certain vital principles.

That we now feel the charm of what was great and beauti-

ful in the Middle Ages, is in part the result of their teach-

ing ; and to some extent we owe to them the recognition of

deeper elements in tlie world than reason can formulate, and
the confiction that the thought of each age must create for

itself a medium of expression adapted to its special nature.

The writer known as the prophet of the Romantic school
<ovalis. was Frederick von Hardenberg, generally called Novalis

(1772-1801). In his unfinished romance, Ileinrick von
Ofterdingen, he revealed a mystical and sensitive spirit,

penetrated by religious aspiration, and feeling itself ill at

ease in the hard rough world. These qualities are still

more pathetically expressed in his poems, the best perhaps
being those in which he directly utters spiritual emotions.

The The critical leaders of the school were the brothers August
brothers Wilhglm y^^^ Schlegel (1767-18-15) and Friedrich von
Bcmegei.

s^ygggi (1772-1829). It is to be feared that many
English readers have derived their impression of the former
mainly from Heine's malicious caricature. In reality,

although destitute of creative power, he was a man of great
intellectual distinction. His translations from Shakespeare

'

are masterly, and his rendering of Calderon has also genuine
merit. He did much to promote the scientific study of
Sanskrit, and his lectures on dramatic art and literature, and
on the theory and history of plastic art, contain many fruit-

ful suggestions. Friedrich von Schlegel, who was a writer
of greater depth and versatility than his brother, caused
much scandal by his romance, Lucimle, in which the school
appeared for the moment as a powerfully dissolving force
in regard to the most sacred of human relations. His most
important work, however, is hi? History of Ancient and
Modern,. Literature. Throughout his exposition he is a
propagandist of his special ideas ; but the book is of
lasting importance as tJie earliest attempt to present a
systematic view of literary development as a whole. The
Jieriod in which the brothers worked most effectually for
their school was between 1796 and 1800, when they lived
in Jena, and formed the centre of a brilliant circle which
included Fichte, Schelling, Tieck, and Wilhclm von Hum-
boldt. Here they edited the AtheiHTiim, in which they
chastised feeble and pretentious writers, and awoke
general interest in mediaeval art and literature, and in the

systems of philosophy that harmonized with their special

tendency.

Tlie most productive, and for a time the most famous,

writer of the Romantic .school was Ludwig Tieck (1773-Tieelc
1853). Many of the sm&ller tales in his PImntasus have
not yet lost their interest. They are, indeed, as far as pos-

sible from representing the real Ufe of mediajvalism, but

they have a mystic and fairy-like charm which is not the

less powerful because it is purely imaginative. In his later

novels he took his themes from moderi) life, and they dis-

play a remarkable talent for keen and searching satire.

Most of them, how'ever, are already practically forgotten,

for Tieck was unable to give form to his ideas, and
his imagination was wayward and eccentric. In his

lyrical poetry he seldom touches a true note, and his

dramas have no high qualities tti make up for their utter

and deliberate lack of plan. Yet his dramatic criticism,

of which he wrote a great deal in Dresden,—where he lived

for many years, the centre of an adoring body of disciples,

—

is often happy and suggestive ; and his completion of

Schlegel's translation of Shakespeare is poetic in feeling, and
indicates a rare mastery of language and versification. A
writer of less importance, but who exercised considerable

influence over Tieck at an early period of his career, was
W. H. Wackenroder (1772-98), whose Phantasien iiicrVfsxkm-

die Kunst (" Fancies concerning Art ") was published by '"ilei''

Tieck after the writer's early, death. Both in this book End
in his Overflouingsfrom the Heart ofan Artdoving Friar he
expresses a deep feeling for Christian, especially allegoric,

art. He was here in full sympathy with the whole
Romantic school, which derived intense delight from the
spiritual art of the early mediajval painters, but cared
little for the noble beauty of Greek art or of the art of the

Renaissance.

Among the authors who wrote in the spirit of the

Romantic school, and who were for a long time extremely

popular, one of the chief was E. T. A. Hoffmann (1776-
1822). His treatment of ghostly and horrible themes is

often very grotesque ; but he has flashes of vivid narra-

tive which indicato a deep appreciation of some of

the more mysterious aspects of human nature. Clemens
Erentano (1777-18-12) was one of the most ambitious of

the Romanticists, and he had originaLitj' both of thought
and fancy ; but he was too confused, too indifferent to

form, to produce more than a passing impression. Of far

more enduring excellence than anything he himself wiot
was Des Enahen Wuuderhorn, a book of popular lyrics

which he collected with his brother-in-law, Achim von
Arnim. Arnim (1781-1831) revealed imagination and
feeling in his Kronemvdchter ('• Guardians of the Crown ")

;

and his Countess Dolores gives evidence of great natural

power. His works, however, suffer the penalty whii \i

attaches to the total neglect of art. De La Moi'>
Fouqu^ (1777-1843) does not, in the majority of ! .:j Fouqu;

writings, rise above the level of his fellows ; like thtu.

he usually lacks clearness, precision, and genuinely human
interest. But in one little book. Undine, he achieved a
masterpiece. This charming tale, with its sweetness,

pathos, and dream-lika beauty, is now above criticism ; it

has taken its place as one of the select class of creations

which appeal to all the world, and do not depend for their

popularity on the tendencies of a particular time. Joseph

von Eichendorff (1788-1857) is an adherent of the

Romantic school only in some of his tales ; his lyrics com-

bine its depth of emotion with clear and musical expression,
.

and his best stories are written in a frank and attractive

style. Adelbert von' Ch-amisso (1781-1838), although

usually classed as to some extent a Romanticist, has none
of the dreaminess apd mysticism of the school. He
became a German both in thought and feeling; bui his
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ordered and vigorous style presents many traces of his

Frencli origin. Hs is now cliiefly remembered by Peter

Schlemihl, a tale of quaint and suggestive humour. The

most distinguished dramatist of the Eomantiu school

was Heinrich von Kleist (177G-1S11), whose dramas were

not represented till after his death, but have since then

attracted much attention. Some of his characters are con-

ceived with great vigour, but in his tragic motives he lacks

invention, and all his works are more or less marred by

Fate- morbid scntimectalism. Allied to the Romantic school,

tragedy, although not directly connected with it, were the writers

of the so-called fate-tragedies. The originator of this

curious class of works was Werner (1768-1*23). It would

be diihcult to imagine a more trivial conception of fate than

that which he develops in his Twenly-Fourth of February,

which represents a series of disasters as occurring at inter-

vals on a particular day in consequence of a father's curse.

The notion, however, struck the popular fancy, and for ten

years even Kotzebue could not contest the supremacy of

the fate-tragedians. The chief followers of Werner were

Milliner and Houwald. Franz Grillparzer (1791-1872)

began his career wilh a play

—

Die Ahnfrau ("The Ances-

tress ")—in the style of these popular writers, but in his

later tragedies he strove to attain classic force and dignity;

and by at least one pla}', Sappho, he achieved a place among
the most distinguished German dramatists.

The whole life of Germany was to some extent influenced

by the Romantic school. In politics it was represented,

among others, by Joseph Gorres, who agitated with con-

stantly growing enthusiasm for the revival of medievalism

both in church and state. In philosophy Franz Xaver von
Baader followed a like tendency by entering deeply into

the spirit of Jacob Boehme's mystical philosophy, and
interpreting its principles in accordance with Catholic

doctrine. Frederick Schleiermacher (1768-1834) was a
thorough Protestant, and his services to serious literature

were incomparably higher than those of Baader. He was an
admirable dialectician, and did more than any other writer

to promote in Germany a sympathetic study of Plato. Yet
there is a touch of Romanticism in the vague, shadowy, and
mystic language in which he presents the elements of

Christian thought and life. The love of the Romantic
Visiters for previous epochs of German history and litera-

ture led to the great researches of the brothers Grimm, who
founded the scientific study of the German language and
of German antiquities. They were followed by many de-

voted scholars, among whom may be nanued Beneke, Lach-

mann, Moritz Haupt, and Franz Pfeifi"er. The Oriental

studies of the Romanticists also promoted compai-ative

philology, which acquired something of the character it now
bears through the labours of the illustrious scholars, Wil-

helm von Humboldt and Franz Bopp.
During the calamitous period when Germany was

beaten and humbled by Napoleon the Romantic school, by
continually recalling the past glories of the nation, con-

tributed largely to the revival of patriotic feeling. A like

result was achieved by Fichte, whose addresses to the Ger-

man people, delivered in Berlin while it was occupied by
French soldiers, are models of fervid yet thoughtful and
dignified eloquence. In the war of liberation the. popular
excitement was expressed with great spirit by Theodor
Korner (1791-1813) and Ernst Moritz Arndt (1769-1860).
Of these two writers Arndt is the most poetic, but few
even of his lyrics have much literary value. To judge them
fairly we must think ourselves back into the epoch in which
the nation spontaneously arose to avenge its wrongs and
assert its independence. It wa-s as a writer of patriotic

Ruckert. war-songs that Frederick Riickert (1789-1866) opened his

career. Afterwards he moved over a wide range, dis-

tinguishing himself especially as a translator of Oriental
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poetry. He was master of almost every form of lyrical

expression, and had hardly less facility in narrative and
didactic verse. As regards the substance of his poetry, he
is perhaps chiefly remarkable for the tone of calm resig-

nation which he learned from his Eastern mastera. In his

preference for Oriental modes of thought he has been
followed in recent times by Daumer, Bodenstedt, and other

poets, who, however, chiefly aim at contrasting the ascetic

ideals pf Christianity with a gayer, brighter scheme of life.

The whole movement had its origin, and was virtually

exhausted, in Goethe's Westosilich-^ Dinan.

Had the hopes of German patriots beeti realized after War of

the war of liberation, literature might have profited by the liliera-

growtli of an intelligent national spirit. But the reward ''°°-

of the German people for their immense sacrifices was bitter

opposition on the part of their Governments to every aepir-

ation for freedom and unity. Arndt himself, who had
done so much to kindle patriotic ardour, was dismissed

in disgrace from his professorship at Bonn, which lio

did not regain till 1840, when Frederick William IV.

mounted the Prussian throne. And the brothers Grimm
with other scholars were ignominiously turned out cf

Gottingen. The mass of the people lost interest ;a

high thought and eudeavour, and nourished itself <::\

weak poetry like the Urania of Tiedge, and detestable

noveb like those of Clauren. Yet even in poeti^y the pe^iiod uuanu.
was not destitute of important names. Ludwig Uhl-JTid

(1787-1862), whose first volume of poems appeared in

1815, ranks with the greatest of modern lyrical writers.

He is truly popular and patriotic in tone, yet his songs aril

ballads have an ease and grace of style which raise hi;;i

far above any of the Romantic school. Uhland was IL

;

founder of the so-called Swabian school of poets, of whom gwalii»»

the most cultivated was Gustav Schwab. Other Swabian scV-i

poets were Justinus Kerner, who attempted, not unsucce.'s-

fully, to combine pathos and humour, and Eduard Morike,

whose poetry is generally of a melancholy tonCj relieved,

however, by touches which indicate a fine sympathj' with

nature. The theatre was dominated by Raupach (178'i-

1852) and Freiherr von Aufi"enberg (1796-1857), the

former reigning in Berlin, the latter in Carlsruhe. Both
had talent and knowledge of the stage, but there is neither

geni-as nor art in their plays. Immermann (1796-1840),
although not without poetic power, lacked the faculty

of controlling his dramatic conceptions. He was more
successful in roinance—his Epigonen, and still moro his

3funchhausen, displajdng vivid fanc}' and a quaintly original

humour. Sir Walter Scott, who was deeply influenced by
German literature, repaid his obligations by influencing it

in turn. One of the best of his imitators was Wilhelm
Hauff (1802-1827), who had the merit of nearly putt-mg

an end to Clauren's popularity by satirizing his style.

HaufFs chief work was Licklenstein, which excited hopes

that were too soon extinguished by death. Wilhelm

Haring, known as Wilibald Alexis (1798-1876), also began

as an imitator of Scott, but he afterwards wrote more

original historical romances, the scenes of which he laid

in Brandenburg. Johanna Schopenhauer, mother ot the

philosopher, was considered in her day au attractive writer

pf romance, but she is now remembered only for the sake

of her son. She was surpassed in vigour of thought and

style by Caroline Pichler (1769-1843), who wrote several

well-known historical novels.

Throughout the whole of this period Germany maintained

her eminence in classical study, contributions of the highest

importance to the knowledge of ancient life being made by
Wolf, Hermann, Boeckh, and Otfried Miiller. In history H.c'.ory

she produced several writers of distinction. Spittler (1 752-

1810) was a worthy successor of Justus Miiser in the free

and artistic treatment of historical eubjects ; in youth he
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was cindly treated by Lessing, wliosa clear style he appears

to have taken as his model. Johannes von Miiller

(1752-1809), the historian of Switzerland, used to be con-

sidered by the Germans an eloquent writer,- almost a prose

poet, but he is now generally regarded as an affected

rhetorician. Raumer, in his chief work, Hislory of the

llohenslanfen, gave forth the results of deep research in an
animated and vigorous narrative. Schlosser, autlior of a

Ilistory of the iSighteenih Centuri;, was also an historian who
combined purity and strength of style with learning.

Isiebuhr, in his Roman History, puslied his scepticism too

far, but he profoundly modified opinion in regard to the

tests of historic credibility.

VIII. The Latest Period.—With the death of Goethe in

1S33 began a new era in German literature, an era not

yet closed. The period has been one of intense political

excitement. In 1 848 the national aspiration for freedom

and unity found decisive e.xpression in action ; since tliat

time Germany has achieved unity by the sword, while she

still slowly feels her way towards freedom. I,t was inevit-

able tliat in such an epoch much of the best energy of the

nation should be devoted to politics, but there has also

been great literary activity—activity deeply influenced by
Ihe practical struggle.s, hopes, and fears of the time.

PW-«)- Philosophical speculation has been continued without
•ophy. interruption, and in many respects it has been, and still

is, the deepest current in the intellectual life of Germany.
From 1818 till his death in 1831, when he was a professor

ScUoolof in Berlin, Hegel dominated the highest thought. Ilis v.ist

HegeL system, in which he attempted to explain the ultimate facts

of the world and to bind by a chain of deductive reasoning

the elements of all knowledge, found enthusiastic adherents

mong the more ambitious of the younger literary men,
and for many years after his death it determined the

character of their work. Gradually, however, the school

broke up into three distinct divisions, the right, the centre,

and the left. Of these the most active were the members
of the latter party, who interpreted Hegel's doctrine in a

revolutionary sense. Arnold Uuge, one of the most bril-

liant writers of the school, applied Hegelianism to politics,

in which he associated himself with the extreme radicals.

David Friedrich Strauss, who also started as a follower of

Hegel, in his memorable ifiere Jesu resolved the narratives

of the Gospels into a series of myths, and found the vital

element of Christianity in its spiritual teaching. Feuer-

bach, going still further, warred against all religion, urging

that it should be replaced by a sentiment of humanity.

While t'lie different sections of Hegelians opposed each

other, Schelling developed the later phases of liis system
;

and thought was turned into a new channel by Herbart,

whose psychological work has been carried on at a later

time by Lotze. Krause also attracted attention by philo-

Bophical ideas through which he aimed at solving the

jiractical difficulties of modern life. L'lrici and the younger

Fichte hive exercised considerable influence as the

advocates of a pantheistic doctrine by which they endeavour

to reconcile religion and science. None of these names,

liowever, liave the importance which attaches to that of

Schopeii- Arthur Schopenhauer, who, although his chief book was
liauer. written in the lifetime of Goethe, did not secure a hearing

until long afterwards. At the [ircsent time he stirs deeper

interest than any other thinker. German philosophers

liive, as a rule, been utterly indifferent to style, but Schopen-

hauer's pro.se is clear, firm, and graceful, and to this fact

. he Owes much of his popularity. Ho expressed bitter con-

leinpt for his philosophical contemporaries, and, going back

lu Kant, claimed to have corrected and completed his

hvstem. His main doctrine is that will is the fundamental

lirinciple of existence ; but his importance arises less from

ilia abotract teaching than from his descriptions of the

misery of human life. History seemed to liim but a
record of turmoil and wretchedness ; and there is high
literary genius as well ;!S moral earnestness in his graphic

and scornful i)ictures of the darker as; ects of the world.

Eduard von Hartmann, the latest original philosopher of

Germany, works on essentially the same lines, but seeks to

reconcile Schopenhauer not only with Uegel and Schelling

but with Leibnitz.

The growth of science has been one of tl\e most powerful SLicm.e

factors in the recent intellectual development of Germany,
and some of the best books of the peiiud have been works
presenting iu a popular form the results of scientific labour.

Among these the first place still belongs to the Cosmos
of Alexander von Humboldt. Its fundamental conceptions nnm-
are no longer in full accordance with the best thought ;''oiat.

but it is made enduringly impressive by the writer's power
of handling vast masses of facts, by his poetic feeling for

the be'nuty and the order of nature, and by the purity and
nobility of Ids style. Some of the greatest men of science,

such as Liebig, Yirchow, and Helmhoitz, have also made
admirable attempts to render their subjects intelligible and
interesting to ordinary readers. Biichner and Vogt havB
considerable merit as popular scientific authois, but their

writings are marred by a polemical tendency, which
induces them to dogmatize on metaphysical questions be-

yond tlieir proper range.

In historical literature Germany has recently produced. His-

many eminent writers. The historian who enjoys the tona;:s.

widest popularity is Leopold Ilanke, who has instructed two
generations by communicating in an agreeable style the

results of extensive research in many different fields of in-

cjliiry. Gervinus acquired a permanent place as an historian

by his excellent Ilistory of the Xintleenth Century. Works
of high value have also iiroceeded from Giesebrecht, who lias

written on the Holy Roman Empire- with enthusiastic

appreciaticm of the great emperors ; from Droysen, the

diligent liistorian of I'russia ; from Dahlmann, whose
labours included German, English, French, and Danish
Ilistory ; from Hiiusser, whoso masterpiece is an elaborate

history of Germany since the death of Frederick the Great

;

from AYailz, the chief authority on the growth of the Ger-

man constitution ; from Sj'bel, by whose researches much
new light has been thrown on the French Revolution ; from
Jlommsen, the vigorous historian of ancient Rome; and
from Curtius, whose history of Greece is not more remark-

able for its learning than for the clear and attractive

arrangement of its materials. Of late years much attention

has been devoted to "Culturgeschichte," which describes tho

life of a people in all its phases, either through the whola
past or during a particular epoch. A favourable e-xample

of works of this class is Karl Biedermann's Germany in the

Eir/htecnih Century.

Recent German literature is extraordinarily rich in his-

tories of the individual elements of intellectual development.

In its histories of philosophy it is absolutely supreme. Hegel

still ranks as one of the greatest historians of philosojihy,

although the value of his expositions is lowered by .a

tendency to find his own doctrine in preceding thinhera.

Erdmann, Schwegler, and Ueberweg were among the most

important workers in the same department; and with them

may be named Kuno Fischer, who writes the history of

philosophy with a Striking power of sympathetic appreci-

ation and in a fascinating literary style. Less attractive

in manner than Fischer, Lange, in hU Ilistory ofMateriJ-

ism, did full justice for the first time to tho diffcrei...

phases of materialistic philosophy, and is especially happy

in the skill with which he traces the growth of a recog

nition of law in tho phenomena of nature. Since Lessing,

.-esthetics h;ivo always formed a prominent branch of

philosophy among the Germans ; and tliey Lave hard'y
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been less successful as historians of art than as historians

of metaphysics. High distinction has been achieved, among
other art historians, by Kugler, Vischer, Carritre, and
Lubke. Of historians of literature, especially German
literature, there is almost a small army. One of the

earliest of these was Gervinus, who, although his critical

canons are not now in favour, had an umi3u»l faculty for

grouping his materials and .sharply defining what seemed
to him the essential qualities of particular writers and
movements. The history of German literature by Vilmar,

although written in an eloquent style, is too partial in its

judgments to have peimanent value. Koberstein is

remarkable rather for industry than for insight ; but the

literary histories of Julian Schmidt and Gottscball are both

marked by decisive, often penetrating, critical judgment.

One of the best works of this kind for style, thought, and

research is Hettner'a elaborate History of Literature in the

Jiinliteenth Century.

Bio- The Germans possess a vast mass of biographical Htera-

jrapher5 ture, a large proportion of which is rendered almost worth-

less by inartistic treatment. Luther alone forms the sub-

ject of more than one hundred and fifty biographies ; .yet a

Eatisfactory study of the Kefornier has still to be written. In

recent times, however, there hasbeen amarked improvement,

several biographers having conscientiously striven not only

to be thorough in research but to write simply, clearly, and
vividly. The first to set a good example was Varnhagen
von Ense, whose numerous biographies are mastcqiieces of

well ordered and dignified prose. G«rmany owes an ad-

mirable biography of Ulrich von Hutten to Strauss, who
also wrote interesting sketches of several prominent modern
authors. Other biographies which deserve mention are

Karl Griiu's philosophical study of Feuerbach, Ro.senkranz's

scholar-like life of Diderot, and Juati's life of \yinckelmann.

The popularity of Mr Lewes's life of Goethe for a long time

deterred German writers from touching a subject he had
bandied with so much talent; but of late there has been a

remarkable revival of interest in Goethe, and Hermann
Grimm lias ventured to present a fresh study of his intel-

lectual and moral character.

Heinrich In imaginative literature ihe greatest writer of the latest

H«ioe- period is Heinrich Heine. No German writer since Goethe

and Schiller has e.xcited so much interest throughout

Europe, and among the Germans themselves his fame is

steadily rising. He professed to care little for what men
caid of his poetry, yet it is mainly as a lyrical poet that his

name lives. His Buck der Lieder is one of the most

fascinating collections of lyrics in European !iteratur§.

Although a deadly enemy of the Bonlantic school, he had
moods, especially in youth, in which he shared its dreami-

ness and mysticism ; and these qualities he expressed in

some of his best songs, but with perfect grace of style

and melody. He struck with equally finished art 'chords

of passion and aspiration beyond the range of even the chief

Roman ticisti-, for Heine was in every respect a modern man,
penetrated by a love of freedom, and by a high enthusiasm

for beauty. Except Goethe, no other German poet achieves

his effects by such simple means ; with the language of

a village miiden he gives shape to' feelings and ideas of

exquisite refinement and subtlety. His satirical poems
are sometimes gross and cynical; but none of them are

without touches of humour. In his prose, which deals

with a wide range of subjects, he is rather French

than German in his love of sparkling epigram and

biting wit. Almost every theme, however sacred, gives

Heine occasion for mockery, but in the midst of cruel

laughter he is often restrained by a pathetic memory, which

he expresses with unsurpassed delicacy. This combination

of pathos, wit, and humour gives him a unique place in the

literature of his country

r'laten, who belongs rather to the previous period, was Platen

one of the many writers whom Heine bitterly attacked, but
he was a poet of considerable power. Like Heine himself,

he failed in the drama ; and even in hfs successful writings
he is not remarkable for wealth of thought or depth of

feeling. His odes and sonnets, however, are in language
and metre so artistically finished as to rank among the best
classical poems of modern times. Bijrne was another writer

whose fame, although the two men were at one time warm
friends, suffered from Heine's satire. He was a manly
literary critic, and as a political writer dealt at the despotic

Governments of Germany blows which they keenly felt.

A school of writers known as Young Germany was deeply. Yoimj

influenced by Heine, and had the good fortune to be Ger-

singled out for persecution by the confederate diet. Their °""'y

object was to efi"ect a complete revolution in the political

and social institutions of Germany, and at the same time
they became the propagandists of ideas intended to under-

mine the church. The most important member of the

school was Karl Gutzkow, who wrote a number of dramas
which maintain their hold of the stage. He was also the

author of many romances, of which the chief were Die
Bitter vom Geisle ("The 'Knights of "the Mind") and Der
Zaiiherer von Horn (" The Magician of Rome"). These
works are of enormous length, and their poleqiical tendency

has already begun to weaken their interest. But the lead-

ing characters are genuine creations, and the incidents are

interwoven with great artistic skilL Heinrich Laube,

another member of the group, is the author of an historical

romance. The German War, which represents, in a clear,

fresh, and vivid style, the condition of Germany during

the Thirty Years' War. He has also enriched the stage

with several excellent plays. Less important authors asso-

ciated with these writers were Gustav Kiihne, Theodor
Jfundt, and Ludolf Wienbarg—the latter universally re-

cognized as a keen and vigorous critic.

The novel has acquired the same important place in Novel-

Germany as in France and England, and it need scarcely ists.

be said that the vast majority of works of this class arj

forgotten almost as soon as they are issued. One of the

most distinguished of recent novelists is Gustav Freytag,

whose chief work. Soil nnd Ilaben (" Debit and Credit"),

is a study of commercial life intensely realistic in tendency,

Lately he has undertaken a series of romances, Die Ahnen
(" The Forefathers"), intended to represent in. a highly

poetic form the difi'erent epochs of German history. Im-

portant historical romances have been written by Levin

Schucking, who is remarkable for his power of vividly con-

ceiving character. The Countess Ida Hahn-Hahn is the

writer of a number of novels in an artificial style, affeci.-

ing to represent good society. Her manner has been

eleyerly satirized by Fanny Lewald, who is one of the best

German novelists, keen and true in observation of life, and
artistic in method. Paul Heyse's short tales have firmness

of outline, and are at the same time full of delicate grace

;

as a writer of elaborate romance, he has also achieved suc-

cess. The humour of Hacklander is generally considered

to surpass that of any other recent writer; and among the

novelists of simple village life Auerbach easily takes the

first place. Frederick Spielhagen has penetrated deeply

into the spirit of the age, and in Problematische Naturen
(" Problematic Natures") and other works reveals Its

tendencies with cultivated imaginative force. The novels

of Fritz Renter, although written in Piatt Deutsch, take

high rank; they are fresh in style, and combine keen

observation of life with a fine appreciation of comic effect.

Contemporary literature has not, as in England, been Dram*

divorced from the stage ; the best imaginative writers find "<=,

scope for their energies in work for the theatre. Besides^""*'"

Gutzkow and Laube, Qotlschall has been a fertile writer

X. — 69

i
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b'otU of tragedy and comedy; Freytag also, and Prutz,

are original dramatic 'authors. The dramas of Christian

Gr'abbe, full of eccentricity, but with a certain wild power,

originated a movement resembling to some estent that

of the "Sturm und Drang" poets. Its chief representative

was Hebbel, a writer endowed with imaginative gifts, but
who marred every play by alTectation and extravagance,

Freilierr von Miinch-Bellinghausen, known as Friedricli

Halm, author of Dcr Fechter von Bavennn (" The Gladi-

ator of Ravenna"), and Jlosenthal, author of Dehorah,

achieved distinction by aiming at something higher than
mere stage effect. Paul Lindau is the author of some
refined comedies, and Adolf Wilbrandt has written both
comedies and tragedies which meet the taste of Vienna.
Charlotte Birch- Ffeiifer and Roderieh Benedis were prolific

writers of plays with the sort of merit ttat belongs to an
intimate knowledge of the technical necessities of the stage.

Lyrical Many recent writers have attempted lyrical and nafi'ative
•Bd nar. poetry,' some of them with sufficient power to maintain
™'"'° worthily the traditions of German literature. From about

1830 onwards, a group of Austrian poets, more or less

political in tendency, commanded the respect of all

Germans. The chief was Count von Auersperg, who
assumed the name of Anastasius Griin. His first important
work was Walks of a Vienna Poet, published in 1831, but
his fame rests chiefly on two volumes of lyrics issued' some
years later. He had enthusiastic faith in the future, and
expresses his hopes in verses full of colour, sometimes
brilliant and effective. Another Austrian writer, Nicholaa
Strehlenau, generally called Lenau, gives powerful utterance

in several poems to the sorrows of a deeply melancholy
nature. Meissner and Hartmann, Bohemian. poets, have a
considerable reputation, the latter as a writer of great
artistic merit, the former as a poet of vivid imagination and
free sympathies. Leopold Schefer was for a long time a
popular poet, and the genial optimism of his chi^f book,
the Laienbrevier, is interesting because of the contrast
it: presents to the

.
pessimist tone of more rfecent

writers. Before the revolutionary movements of 1848 a
number of writers attempted to force poetry into, the ser-

vice of freedom. Of these one of the best known is

Herwegh.
_
He advocated liberty with a vehemence that

won for him immense popularity, but the interest of his

writings is rather historical than literary. Ferdinand
Freiligrath was of a more truly poetic temperament. His
poems, although without delicacy, have graphic force, and
in his earlier writings he displayed a remarkable talent for

reproducing the gorgeous colours of tropical landscape.
Other poets who have made verse a means of awakening
in the popular mind a passion for political justice are
Hoffmann von Fallersleben, who has a considerable com-
mand of musical expression, and Franz Dingelstedt, a ver-
satile writer who has done good work as a novelist and
dramatist. Gottschall, already named as a dramatist and an
historian of literature, began as a political tjoet, but afker-

tera-

' ture.

wards gave evidence of disinterested imaginatiud in tw»
narrative poems, GMin and Zeno. The lyrics of Emmanuel
Geibel, some of which are also political, with a conservative

tendency, have found favour with nearly all classes ; they
reveal a gentle and refined spirit, and are written with
something of Uhland's grace. Among the most distin-

guished contemporary writers is Robert Hamerling, whose
poetry is remarkable for the boldness of its conceptions
and its almost vehement passion.

Since the middle of the 18th century Germany has never Kori\; is

been without writers of deep thought and vast research ;
Geiuia:'

and in her supreme writers — in Lessing, Goethe,'"'^

Schiller, and Heine—these qualities -have been asso-

ciated with a feeling for' artistic finish which has not
been surpassed in England or even in France. But the

tendency of German authors beneath the highest rank has
been to neglect the laws of expression. Thus there is in

Germany an extraordinary quantity of literature which,
although the result of great labour, and full of ideas, makes
intolerable demands on the patience of readers. The lack

of measure and precision has in many cases deprived of

nearly all value powers of imagination, reason, and indus-

try, which would have made the literary fortune of a
Frenchman. This deficiency of style is in some degree

explained by the fact that an undue proportion of German
literature- has hitherto been addressed, not to the public,

but to specialists, who naturally concern themselves murb
with substance than with form. During the present

generation there have been symptoms- of a remarkable
change. Ever since the Germans began to feel that they

are one people, and to strive after political unity, an in-

creasing number of scholars and thinkers have displayed an
ambition to extend their influence, while several, imagina-

tive writers have consciously appealed to the nation ^s a

whole. The inevitable result has been that they have ainied

at more methodical arrangement than their predecessors,

and have cultivated greater force, simplicity, and directne.'.3

of speeclu Nothing has .fostered this wholesome tendency
so much as the growing respect of the nation for the great

masters of its language, a respect indicated by the new edi-

tions of their writings which appear year after year. The
higher class of poets, dramatists, and novelists have also

profited by the deepening conviction that the function of

art is not to battle with practical evils, but to create a

wofld of ideal beauty in which the mind may find 1-efuge

from the perplexities of real life.
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GERMERSHEIM, a fortified town in Elienisli Bavaria,

the chief town of a circle, is situated at the confluence

of the Queich and tbo Rhine, 8 miles S.W. of Spires. It

possesses a Catholic and a Protestant church, a Latin school,

and a hospital. The industries include fishing, shipbuild-

ing, brewing, the manufacture of cigars, and the cultivation

of vegetables, fruit, flax, and hemp. The number of the

garrison in tlie town is usually about 2500.

Germcrsheiia existed as a Eom.iu stronghold under-the name of

Vicus Julius. The citadel was rebuilt by the emperor Conrad 11.,

but the towu itself was founded in 127(3 by the emperor Rudolph

I., who granted it the ri;;hts of a free imperial city. He died here

in 1291. From 1330 to 1622, when it was conquered by Austria,

the town formed part of the Palatinate of the Kliine. From 1644

to 1650 it was in the possession of France ; but on the conclusion

of the peace of Westphalia it was again joined to the Palatinate,

la 1674 it was captured and devastated by the Freneii under
Turenne, and after the death of the elector Charles in 1685, it was
claimed by the French as a dependency of Alsace, on which account
followed the Germersheim succession war, which lasted till the

peiice of liyswick in 1697. Through the intervention of the pope
in 1702, the French, on payment of a large sum, agreed to vacato

the town, and in 1715 its fortifications were rebuilt. On the 3d
July 1744 the French were defeated there by the imperial troops,

and on the 19th and 2-2d July 1793 by the Austrians. In 1835
the beautiful newtoivn w.os built, and the present extensive fortifi-

cations commenced Population iu 1875, including the garrison,
645C

GERONA, a city of Spain, the chief town of the pro-

vince of Geroua (one of the four into which Catalonia was

divided), is situated about o4 miles N.E. of Barcelona on

the railway to Perpignan in France, near the junction of the

Ter and the Ona. The older part of the town occupies the

steep slope of the hill of the Capuchins, and with its old-

fashioned buildings presents a picturesque appearance

against a background of loftier heights; while the newer
portion stretches down into the plain and beyond the river,

which adds to the effect of the scene by a bridge of three

arches. The old city walls with their bastions still remain,

though in a dilapidated state ; and the hill is crowned by
what were at one time very strong fortifications. At present

Gerona is a comi>aratively insignificant place, although it is

the seat of a bishop, has four parish churches, an instkuio,

a seminary, a public library, and a theatre, numbers about

15,000 inhabitants, and carries on the manufacture of

paper and cotton and woollen goods. To the ecclesiologist,

however, it offers unusual attractions. The cathedral is one

of the grandest specimens of Gothic architecture in Spain,

the nave being the widest pointed vault in Christendom,

as it measures no less than 73 feet froha side to side, while

Albi, the next in size, is only 58 feet, and Westminster

Abbey is only 38. The old cathedral on the same site was
used as a mosque by the Moors, and on their expulsion in

1015 it appears to have been vei-y greatly modified, if not

entirely rebuilt. During the 14tli century new works were
again carried out on an extensive scale; but it was not till

the beginning of the 15th that the proposal to erect the

present magnificent, nave was originated by the master of

the works, GuUiolmo Eoflly. " The keystone of the last

division of the vault," says Mr Street, " seems to have been
placed in the time of Bishop Benito, so late as circa 1559,"

and in 1581 the same bishop laid the first stone of the bell

tower. " At the east end of the nave three arches open into

tbo choir and its aisles, which with their many subdivisions

g'vo an extraordinary impression of size to the vast vault of

the nave, and make it look larger than it really is." The
general appearance of the exterior is father ungainly, but
there is a fino approach by a flight of 86 steps to the facade,

which rises in tiers and terminates in an oval rose-window.

Among the interior decorations the most remarkable is the

retablo and baldachin of the 14th century; and among the

tombs may be' mentioned those "f Bisliop Berenger {oh.

140S), llamou Berenger (Cap de Estopa), and the Countess

Ermeslnda {oh. 1057). The collegiate church of San Feliu

(St Felix) is mainly of the 1-tth century, but it was con-

siderably modified in the IGth, and its facade dates from

the 18th. It is one of the few Spanish churches that can

boast of a genuine spire, and it thus forms a striking feature

in the general view of the town. Besides the tomb of

Alvarez and the sepulchre of the patron saint, it contains

an imago of St Narciso, which, according to the local super-

stition, had the power of producing swarms of poisonous

flies, as was sufiiciently proved by the dostruction of the

French investingthe city in 1285 and again in 1G84. The
Benedictine church of San- Pedro de los Gallos is an

interesting Romanesque building of early date ; and in the

same vicinity is a small church worthy of notice as a rare

Spanish example of a transverse triapsal plan.

Gerona is the ancient Gcrunda, a city of the Ausctani. It boasts

that it is the place in which St Paul and St James first rested when
they came to Spain ; and it became the see of a bishop about 247.

For a considerable period it Avas in the hands of the Moors, and
their emir, Soleiman, was in alliance with Pepin about 759. It

was tal^en by Charlemagne in 785 ; but the Idooi-s regained and
sacked it in 795, and it was not till 1015 that they were finally

expelled. At a later date it gave the title of count to the king of

Aragon's eldest son. Into the details of its later vicissitudes it is

needless to enter ; but its historians tell how it has been besieged

no fewer than twenty-five times in all, and that oidy four of the

sieges have resulted in its capture. The investment by the French
under Mr.rshal Hocquisicourt in 1653, that of 1684 by the French
under Marshal Eelfond, and the successful enterprise of Marshal
Noailles in 1694, are the three great events of the 17th century.

Surrendered by the French at the peace of Ryswick, it was again

captured by Marshal Noailles in 1706, after a brilliant defence;

and in 1717 it held out against the Austrians. But its noblest

resistance was yet to be made. In Jlay 1809 it was besieged by
the French, with 35,000 troops, under Verdier, Augereau, and St

Cyr ; forty batteries were erected against it, and a heavy bcmbard-
nient maintained ; but under the leadership of Mariano Alvarez
it held out till famine and fever compelled a capitulation on 12th
December. The French, it is said, had spent 20,000 bombs and
60,000 cannon balls', and their loss was estimated at 15,000 men.

See Juan Caspar Fioig y Jalpi, Rcsumcn dc las Grundczas, &c.,

Barcelona, 1678; J. A. Nieto y Samaniego, Mcmorias, Tarragona,
1810 ; Street, Gothic Archiiccturc in Spain.

GERRHA, an ancient city of Arabia Felix, on the west

side of what is now the Persian Gulf, described by Strabo

as inhabited by Chalda;an exiles from Babylon, who built

their liouses of salt and repaired them by the application

of salt water. Three identifications of the site have been

attempted, D'Anville choosing El Katig, Niebuhr prefer-

ring Koneit, and Forster suggesting the ruins at the head
of the bay behind the islands of Bahrein.

GERS, a department of France, composed of the

whole or parts of the five old districts of Gascony, viz.,

Arniagnac, Astarac, Lomagno, Comminges, and Condomois.

It is bounded N. by the department of Lot-et-Garonne, E.

by Tarn-et-Garonne and Haute-Garonne, S. by Hautes-

Pyrindes and Basses-Pyrendes, and W. by Landes. It lies

between 43° 17' and 44° 5' N. lat..,and between J° 10' E.,

and 0° 18' W. long., being about 72 miles in length from E.

to ^y., and 53 in breadth from N. to S. This department is

hilly, particularly in the south, where it is mostlj' covered

with ramifications of the Pyrenees. Some of these in the

south rise nearly 1200 feet above the level of the sea,

but they rapidly decrease in' height towards the north.

The principal of them run from N.E., N., and N.W.,
and are separated by longitudinal valleys of great beauty

and fertility, narrow in the south, but opening in the north

to a width of 3 or 4 miles. The greater part of the depart-

ment belongs to the basin of the Garonne, while a email

portion in the west is drained by the Adour. The chief

aflluents of the formerare the Save, Oimone, Arratz, Gers, and
Baise ; and those of the latter, the Arros, Midou, and Douse,

the last two uniting and taking the name of Midouse, before

joining the Adour. The climate is temperate and salubrious,

but very changeable. There is seldom any snow, 'and thero
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is scarcely any frost. More than half of the department is

arable ; about oLe-scventh is occupied by vines, and the

rest is meadows, wood, or heath. The soil is not of great

fertility, but is tolerably well cultivated, and the grain pro-

duced is more than sufficient for home consumption. AVheat,

maize, oats, and rye are the principal grain crops. About

one-third of the wine produced is used for home consumi;>-

tion, and the remainder is chiefly manufactured into brandy,

known by the name of Armagnac The amount of brandy

distilled in the department annually is about 22 million

gallons. Horned cattle, sheep, mules, swine, game, and

poultry, particularly ducks and geese, are abundant. The

minerals and manufactures are unimportant. There are

quarries of red and green marble ; and gypsum, marl, white

clay, and sand for the manufacture of glass are obtained.

Gars is divided into the arrondissements of Auch, Lectoure,

Slirande, Condom, and Lombez, with 29 cantons and 467

communes. The chief town is Auch. The total area is

2425 square miles, and the population in 1866 was 295,692,

and 283,546 in 1S7G.

GERSON, John (1363-1429), otherwise John Charlierof

Gerson, Johannes Gersonus, John de Gersone, J. Jarson, De
Jarsone, or Gersen, the famous chancellor of the university

of Paris, and the ruling spirit in the cecumenical councils of

Pisa and Constance, was born at the village of Gerson, in

the bishopric of Kheims and department of Ardennes, on

December 14, 1363. We learn a good many details about

his family and early upbringing from allusions in some of

his devotional tracts. His parents, Arnulph Charlier and

Elizabeth de la Chardeuicre, "a second Monica," belonged

to the peasant class, were of eminent piety, and rejoiced

to see seven of their twelve children, four daughters and

three sons, devoting themselves to a religious life. Young
Gerson was sent to Paris to the famous college of Navarre

when fourteen years of age. After a five years' course

he obtained the degree of licentiate of arts, and then

began his theological studies under two very celebrated

teachers, Giles Des Champs (.^gidius Campensis) and Peter

D'Ailly (Petrus de AUiaco), rector of the college of Navarre,

chancellor of the university, and afterwards bishop of Puy,

archbishop of Cambray, and cardinal. D'Ailly remained his

life-long friend, and in later life the pupil seems to have

become the teacher (see pref. to Liber de Vita Spir. A nimce).

Gerson very soon attracted the notice of the university.

He was elected procurator for the French nation in 1383,

when barely twenty years of age, and re-elected the year

afterwards. In 1384 he took the degree of bachelor of

theology. Three years later a still higher honour was
bestowed upon him; he was sent along with the chancellor

and others to represent the university in a case of appeal

taken to the pope. Di'John Montson had been condemned
by the faculty of theology because he had taught that the

Virgin Mary, like other ordinary descendants of Adam, was
born in original sin ; and the Dominicans, who were fierce

opponents of the doctrine of the immaculate conception,

were expelled the university. Montson appealed to Pope
Clement VJI. at Avignon, and D'Ailly, Gerson, and the

other university delegates, while they personally supported
the doctrine of the immaculate conception, were content to

rest their case upon the legal rights of the university to test

in its own way its theological teachers. Gerson's bio-

graphers have compared his journey to Avignon with
Luther's -visit to Piome. It is certain that from this time
onwards he was zealous in his endeavours to spiritualize the
universities, to reform the morals of the chirgy, and to put
an end to the schism which then divided the church. In
1392 Gerson became doctor of theology, and in 1395, when
D'Ailly was made bishop of Puy, he was, at the early age
of thirty-two, elected chancellor of the university of Paris,

and made a canon of Notre Dame. This great university

was then at the height of its fame, and its chancellor was

necessarily a man prominent not only in France but in

Europe, sworn to maintain the rights of his university

against both king and pope, and entrusted with the conduct

and studies of a vast crowd of students attracted from

almost every country in Europe. Gerson's writings bear

witness to his deep sense of the responsibilities, anxieties,

and troubles of his position. He was all his days a men of

letters, and an analysis of his writings is his best biography.

His work has three periods, in which he was engaged in re-

forming the universicy studies, maturing plans for overcoming

the schism(a taskwhich afterl 404 absorbed all his energies),

and in the evening of his life writing books of devotion.

Gerson wished to banish scholastic subtleties from the

studies of the university, and at the same time to put

some evangelical warmth into them. He was called at

this period of his life Doctor Chiistianissimus ; later his

devotional works brought him the title Doctor Consola-

torius. His plan was to make theology plain and simple

by founding it on the philosophical principles of nominal-

ism. His method was a clear exposition of the principles

of theology where clearness was possible, with a due re-

cognition of the place of mystery in the Christian system

of doctrine. Like the great nominalist William of Occam,

he saved himself from rationalism by laying hold on

mysticism—the Christian mysticism of the school of St

Victor. He thought that in this way he would equally

guard against the folly of the old scholastic and the

seductions of such Averroistic pantheism as was preached

by heretics like Amalric of Bena. His plans for the

reformation of university studies may be learned from

his Trad, da Uxaminafione Dodriiiarum {0pp. i. 7),

Epistola: de reform. Theol. (i. 121), Epistolce ad Studentes

Collegii Navarrce, quid et qualiter sittdcre deheat novns theo-

logies auditor, et contra mriodtatem studentium (i. 106), and

Lectiones duw contra vanarn atriositatem in negotio fidei

(L 86). The study of the Bible and of the fathers was to

supersede the idle questions of the schools, and in his Tract,

contra romantiani de rosa (iiL 297) he warns young men
against the evil consequences of mediaeval romance-reading.

He was oftentimes weary of the chancellorship,—it involved

him in strife, and in money difficulties ; he grew tired of

public life, and longed for learned leisure. To obtain it

he accepted the deanery of Bruges from the duke <3f

Burgundy, but after a short sojourn he returned to Paris

and to the chancellorship.

Gerson's chief work was what he did to destroy the great schism.

Gregory XI. had died in 1378, one year after Gerson went to ll:c

college of Navarre, and since his death the church had had tw.^

popes. To the mediseval n:ind, imaginatively apprehending great

thoughts in picture-representation.'), two popes meant two churohcs

and a divided Christ. The spiritual unity of the church, which in

founded on the spiritual union of all believers to Christ, v. as unin-

telligible to it. Gerson and his contemporaries could not disen-

t.Tngle the invisible from the visible, and if daring spirits like

Wickliffe and Huss declared that the elect were the true church,

the practical consequences which they drevf from this showed that

they also were unable to escape from the confusion. ' The schism

had practically been brought about by France. The popes had

been under French influence so long that it appeared to France a

political necessity to have her own pope, and pious Frenchmen felt

themselves somewhat responsible for the sins and scandals of thn

schism. Hence the melancholy piety of Gerson, D'Aill", and

their companions, and the energy with which they strove to bring

the schism to an end. During the lifetime of Clement the univer-

sity of P.iris', led by D'Ailly, Gerson, and Nicholas Clamenges, met

in deliberation about the state of Christendom, .and resolved that

the schism could be ended in three ways,—by cession, if both

popes renounced the tiara unconditionally, 'oy arbitration, or by a

general council. Clement died. The king of France, urged by the

university, sent orders that no new pope should be eUcttd. 'J'he

cardinals first elected, and then opened the letter. In the new

elections, however, both at Home and Avignon, the in/lucncc of

Paris was so much felt that each of the new-- popes swore to " c.-du"

if his rival would do so also.
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Me.inwliile in 1395 the national assemlily of France and the

French clergy adopted the prot^amme of the university—cession

or a general councii. The movement gathered strength. In 1393

most of the cardinaU and most of the crowned heads in Europe

had given their adhesion to the pbn. During tliis period Gerson's

lit'jrary activity was untiring, and the throb of public expectancy,

of hope and fear, is revealed in his multitude of pamphlets. At
fiist there were hopes of a settlement by way of cession. These

come out in Protest, super statxim. ecclcsim (ii. 1), Tract, de modo
habcndi $e tempore sehismatis, De SchisincUe, &c. But soon the

comluct of the popes made Europe impatient, and the desire for a

general council grew strong—see Dc Concilia gcTicrali unhcs obcdi-

cjUicv (iL *24). The council was resolved Uiion. It was to meet at

Pisa, and Gerson poured forth tract after tract for its guidance. The
most important are

—

Trilogus in materia Schismatis (ii. 83), and

De unitate Eccksice (ii. 113), in which, following D'Ailly (see

Tschackerfs Peter v. Ailli, p. 153), Gerson demonstrates that the

id^.il unity of the church, based upon Christ, destroyed by the

popes, can only be restored by a general council, supreme and legiti-

mate, though unsummoned by a pope. The council met, deposed

both anti-popes, and elected Alexander V. Gerson was chosen to

address the new pope on the duties of his office. He did so in his

Scrmo coram Alcxatidro Papa in die ascensionis in concilio Pisaiw

(ii. 131). All hopes of reformation, however, were ([uenched by the

conduct of the new pope. He had been a Franciscan, and loved

his order above measure. He issued a bull which laid the parish

clergy and the universities at the mercy of the mendicants. Tlio

great university of Paris rose in revolt, headed by her chancellor,

who wTote a tierce pamphlet

—

Censura profcssorum in thcologia

circa hullam Alcxandri V. (ii. 442). The pope died soon after,

end one of the most profligate men of that time, Pope John
XXllI. (Balthasar Cossa) was elected his successor. The council

of Pisa had not brought peace ; it had only added a third pope.

D'Ailly despaired of general councils (see hisDedifficuUatercforma-

iionis in concilio univcrsali)^ but Gerson struggled on. Another

matter too had roused him. The feuds between the houses of

Orleans and Burgundy had long distracted France. The duke of

Orleans had been foully and treacherously murdered by the

followers of the duke of Burgundy, and a theologian, John Petit,

liad publicly and unambiguously justified the murder. His eight

verities, as he called them—his apologies for the murder—had

been, mainly through the influence of Gerson, condemned by the

university of Paris, and by the archbishop and grand inquisitor,

and his book had been publicly burned before the cathedral of

Notre Dame. Gerson wished a council to confirm this sentence.

His literary labours were as untiring as ever. He maintained in a

series of tracts that a general council could depose a pope ; he drew

ap indictments against the reigning pontiffs, reiterated the charges

against John Petit, and exposed the sin of schism—in short, he

did all he could to direct the public mind towards the evils in the

church and the way to heal them. His efforts were powerfully

sercndcd by the emperor Sigismund, and the result was the council

c£ Constance. This council, unlike its predecessor at Pisa, was
summoned by a pope—Pope John XXllI. Sigismund was present,

resolutely determined to unite and reform the church, and guided

by Cardinals D'Ailly and Zarabella, and above all by Gerson.

GiTson indeed practically ruled the council up to the election of a

new pope. It was he that dictated the form of submission and
cessiou made by John XXIII., and directed the process against

Hr.ss. Many of Gerson's biographers have found it difficult to

reconcile his proceedings against Huss with his own opinions upon
the supremacy of the pope ; but the diSicultj has arisen partly

fruiu misunderstanding Gerson's position, partly from supposing

him to be the author of a famous tract

—

De modis unicndi ac refor-

luandi ecclesiam in concilio univcrsali. All Gerson's high-sound-

ing phrases about the supremacy of a council were meant to apply

to S')nie time of emergency. He was essentially a trimmer, and can

scarcely be called a reformer. He i ;ever wrote the bold tract of Abbot
Andrew of liandolf (c/. Schwabe, Johannes Gerson, -[i, 483—491), and
he hated lluss with all the hatred the trimmer has of the refonner.

The council of Constance, which revealed the eminence of Gerson,

becanie in the end the cause of his dovrafall. He was the pro-

secutur in the case of John Petit, and the council, overawed by the

duke of Burgundy, would not affirm the censure of the university

and archbishop of Paris. Petit's justification of murder was declared

to be only a moral and philosophical opinion, notof faith. Theutmost
length the council would go was to condemn one proposition, and even
this censure was annulled by the new pope, Martin V., on a formal
pretext. Gerson dared not return to France, where, in the disturbed
state of the kingdom, the duke of Burgundy was in power. He
lay hid for a lime in Germany, and then returned to Franco, to

Lyons, where his brother was prior of tho Celestincs. It is. said

that he taught a school of boys and girls in Lyons, and that the

only fee he exacted was to make the children promise to repc-kt the

praj-or, " Lord, have mercy on thy poor servant Gerson.'' His later

vears wero spent in writing books of mystical devotion and hymns.
\\q died nt Lyons on July 12, 14;J9. Tradition declare that during
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his sojourn there he translated or adapted from the Latin a work
upon eternal consolation, which aftenvards became vei-y famous
under the title of The Imitation of Christ, and was attribut*rd to

Thomas h Kemnis. Recent researches, however, have proved
beyond a doubt tnat the famous Jraitatio Christi was really written

by Thomas, and not by John Gerson or the Abbot Gersen.

The literature on Gerson is very abundant. See Dujiin, OcTsoni-

ana, including Vita Gerstmi, pretixed to the edition of Gerson's

works iai 5 vols. fol. , from which quotations have here been made :

Charles Schmidt, Essai sur Jean Gerson, Chancclicr d^ VUniicrsiU
dc Paris, Strasburg, 1839 ; Schwabe, Joltanncs Gerson, Wiirzburj;.

1859. On the relations between Gerson and D'Ailly, see Paul
Tschackert, Peter von Ailli, Gotha, 1877. On the authorship of

the Imitatio Christi, see the editions of Dibden, Gen?e, and Kettle,

well. On Gerson's public life, see also histories of the council,*,

of Pisa and Constance, especially Henn. v. der Hardt, Con. Con'
stanticnsis libri IV., 1695-9 (T. M. L.)

GERSONIDES, or Ben Gerson, Levi, a distinguished

Jewish philosopher and commentator, was bom at Bagnolo

in Languedoc, towards the close of the 13th century, pro-

bably in 1288. As in the case ot the other Jewish writers

on philosophy during the Middle Ages, extremely little ia

known of his life. His family had been distinguished for

piety and esegetical skill, but though he was known in the

Jewish community by commentaries on certain books of the

Bible, he never seems to have accepted any Rabbinical post.

Possibly the freedom of his opinions, which drew on him
the suspicion of infidelity, may have put obstacles in the

way of his preferment. He is known to have been at

Avignon and Orange during his life, and is believed to have

died at Perpignan in 1370. Part of his writings consist of

commentaries on the portions of Aristotle then known, or

rather of commentaries on the commentaries of Averroes.

Some of these are printed iu the early Latin editions of

Aristotle's works. His most important treatise, that by

which he has a place in the history of philosophy, is entitled

Milhamoth Adonai (The Wars of God), and is said to have

occupied twelve years in composition. A portion of it, con-

taining an elaborate survey of astronomy as known to the

Arabs, was translated into Latin in 1342 at the request of

Clement VI. The Milhamoth is throughout modelled aftei

the plan of the great work of Jew;ish philosophy, the More
JVebuchim of Moses Maimonides, and may be regarded as

an elaborate criticism from the more philosophical point of

view (mainly Averroistic) of orthodoxy as presented in that

work. The si-x books pass in review (1) the doctrine of

the soul, in which Gersonides defends the theory of imper-

sonal reason as mediating between God and man, and ex-

plains the formation of the higher reason (or acquired

intellect, as it was called) in humanity,—his view being

thoroughly Tealist and resembling that of Ibn Gebirol (see

Avicebkon); (2) prophecy
; (3) and (4) God's knowledge

of facts and providence, in which is advanced the curious

theory that God does not kno'w individual facts, and that,

while there is general providence for all, special providence

only extends to those whose reason has been enlightened ;

(5) celestial substances, treating of the strange spiritual

hierarchy which the Jewish philosophers of the Middle Ages

accepted from the Neo-Platonijts and the Pseudo-Dionysius,

and also giving, along with astronomical details, much of

astrological theory
;

(G) creation and miracles, in respect to

which Gerson deviates widely from the orthodox position

of Maimonides.

A carefiil analysis of the Milhavioth is given in Eahhi Isidore

y^eWs Philosophie Religicuse de Uvi-Ben-Gerson, Paris, 1868. See

also Munk, ililanges de Phil. Juive ct Arabe ; and Joel, Scligions-

jihilosophie d. L. Bcn-Gerson, 1862. The Milhamoth was pub-

lished in 1560 at Riva di Trcnto, and has been republished at

Leipsic, 1866.

GERSTACKER, Fkiedkich (1816-1872), who enjoyed

a most extensive popularity as a novelist and a writer of

travels both at home and abroad, was bom at Hamburg ou •

10th May 181 G. Having lost his father at the age of nine,

ho was placed under the guardianship of an trncle at



G E E — G E R
Dr inswick, who sent him to a liouso of imsincss at Cussol

us clurk. He soon got tired, liowevor, of the mono-

tonous commorcial routine, and selected tlic more active life

of a farmer, iu, wbieh capacity lie spuiit tlie years frota

13;55 to 1837 ill Saxony. But the uneventful agricultural

life was unable to roprebs in Liui tlie innate roving instinct

wliicli, according to his own statement, liad received a strong

impulse in his eighth year by the perusal of liotiitsoii.

Crusoe. The word " America " had from that time exercised

on hliii an irresistible charm, and so he went in 1837 from

'!iemen to New York. Ho travelled on foot over all parts

of the United States, working as he went for his bare bii1>-

sistcnce, and then settled fur some time iu Arkansas, where

he led the life of a roving .sportsman Oidy now and then

he visited inhabited places to .see civilized society, and to

e»rn some means by whatever n'ork ho could obtain.

Thus ho went in 1842 to Point Conp6o iu Louisiana, where

he undertook the management of a hoteh This time,

however, he did not return with the acquired means to the

baekwoods, but repaired to his (j'crman home to see his

mother and other relatives, after having led an adventurous

life for six years aud a half. On his return to Ccrniany he

found himself, to his great surprise, known as an author,

on a limited scale at lea~t. His mother had shown his diary,

which ho regularly scut home, and which contained dcscri}>-

tions of his adventures in the New World, to iho editor of

the Rosen, who readily published them in his periodical.

Tlio travelling sketches having found groat favour with the

Cierniiiii public, Gcrstacker issued them, in 1844, in n

collected form, under the title of Streif uud J<iijd:ii<jedurch

die Verciui^/lcn Staateu Noi-dnmerihts. His next literary

labour* consisted of translations from the English, during

the performance of which it occurred to liim that ho
might himself become an original author, since ho was
able to doliiieato original characters, to relate remarkable

(iccnrrencos, and to describe roma,utic scenery from his own
experience, whilst others were obliged to draw upon their

imagination only iu producing works of fiction. Accord-

ingly Gerslacker issued, in 1845, his first novel. Die
lii-jidiiturnt iit Aibiiistis, and henceforth the stream of his

productiveness flowed ou uninterruptedly. In 1849 ho
again repaired to America, being this time provided with a

grant from the then "(Jerman Uovernmeut," and acting at

the same time as correspondent to the Auysburgpi- Allgem.

Xiiluiiij. After having made very extensive travels both in

America, Tolyucsia, nud Australia, he returned ui 1852 to

Leipsic. In 18G0 his innate restlessness drove him. to

South America, chiefly with a view of inspecting the Ger-
man colonics there. After having traversed nearly all the

pruicHnl South American countries he returned to (Jermany,

Oct for a .short time ouly, for iu 1802 he acouipauied the

Duko Ernest of Coburg-Gotha to Egypt and Abyssinia.

This was his last great journey, after the return from which
lie lived first near Gotha and then at Brunswick, where he
died on May 31, 1872.

Gerstiicker was greatly estoomod and liked as a man, on
account of his geuial teuqrcr and straightforward character,

and as an author ho enjoyed an almost unprecedented
popularity at home and was very favourably known abroad.

The charm of his productions consists in the natural fresh-

iic.s of his descrijitions, nearly all of which have an exotic

background, and in the originality of his characters, the

most prominent of which are drawn from real life. He
did not possess any high literary power, and probably uever

titiched up what he had once written ; his writings lack

therefore on the whole that artistic finish which forms one
oX the principal cleuionts of a good writer. This defect,

however, impresses even on his works of fiction the stamp
jf probability, nay of truthfulness. His writings nowhere
betray that intention of producing aa cucct which so ofCtu

destroys the illusion of the reader in elaborately worked
out productions. Ho generally writes in a homely, ungai-
nished manner, just as a traveller would relate his adven-
tures amidst a circle of friends. His writings, therefore,

nearly always rivet the attention of the reader from begin-

ning to end. The works of Gerstiicker have, besides, the

merit that they formed a wholesome counterpoise againht

the too idealistic tendency of the literature of Germany,
against the lax and realistic school of France, and against

the morbid sensationalism which prevailed in England.

A number of his works have been translated into several

modern languages, but mostly into English; their descri[>-

tions of exciting adventures on land and sea afl'ording, with

their sturdy humour, congenial reading to the Englisli-

Bpeaking community in the Old and New World. H is best

works, from a literary point of view, arc, besides the above-

mentioned Jter/idaloren, hh Flns:pintteji des jUississiiipi, hi.s

South Sea novel Tahiti, his Australian romance JJie beiden

Ulriijlinrie, his Matrosenleheii and Blati Wasser. His

collected works have been issued in a cheap aud haudy
edition published at Jena.

GEUVAIS, Paul (1816-1879), an eminent pah-conto-

logist, was born September 2C, 1816, at Paris, where he

obtained the diplomas of doctor of science and of medicine,

and in 1835, as assistant to De Blainville in the laboratory

of comparative anatomy at the Museum of Natural History,

commenced palosontological research. In 1841 ho obtained

the chair of zoology and comparative anatomy at the Faculty

of Sciences in Moutpeilier, of which he was in 1850

appointed dean. In 1848-52 appeared his important work

Zoolo'jie ei Pidconloloyie Franr^aiscs, sup|ilcmentary to the

palaeontological publications of G. Cuvierand De Blainville;

of this a second and greatly improved edition was issued

in 1859. In 18C5 he accepted the professorship of zoology

at the Sorbonno, vacant through the death of Gratiolet

;

this post he left- in 1868 for the chair of comparative

anatomy at the Paris JIuseum of Natural History, the

anatomical collections of which he greatly enriched l.'y hie

exertions. He was elected a member of the Academy of

Sciences at Paris, iu the place of Coste, January 2G, 1874.

Gervais was remarkable for the disinterestedness v;ith

which he devoted himself to the cause of science. He
died February 10, 1879, in the sixty-third year of his nge.'

Besides his Zodlogic ct PaUontoIogte Pfaiii;aiscs, Gervais wrute:

—

Tile " Zoologie" for Lapliieu's Voyage autour dii Movde, 1833, ke.

(witii F. Eydoux); Hist, naturclle dcs ivscdcs ajitircs, 1837, &e.

(witli Wallcenaer); Lc jardiii dcs plantes, 1842, &c. (with .P. Ber*

liiirJl; Atlas dc Zuologic, 1844 ; Z»ologie dc la France, 1847 (witli

Aicnrj niij otlione); IJist. iiaturcjh dcs mammifires, 1853, &c

;

j'art of Tliiolliiiv's Dcscriptimi dcs poissoiis fossilcs, 1854, &e.

;

Thcoric die sguitftlc huniain, 1856; Zoologic midicitlc, 1869 (wilh

Van Bcnetlen): Dc la inHamorpho'sc dcs organcs el dcs ginera'ACti'S

alt^:rnantcs, 1860; Uii viillion de fails, 1861 (with Aicard, Des-

])ortes, and otliers); Dc Vancicnncti de Vhcmvic, 1865 ; Zooloyie,

1866, in Oio scries Elcmads dcs sdcnccs iiatUTcllcs ; JlecJicrclu's sur

Vancicnncti de I'hnjnmc cl la piriode qvaternairc, 19 jil.,' 1667
,

Zool. cl palipntologie giniralcs, 1867; ilimeiits de :oologie, 18C8

and 1869; Ostiographie dcs Citaces, 1869, &c. (with Van lienedeii);

Notions tlhnciitaircs d'histoire nnlurcllc, 1869 aud 1872 (with Mar-

clianJ and Eaulin). His scientific p.ipcrs are exceedingly uunierous.

Sec E. Blunchanl, " Nccrologie," Mcvue Sciciitijljue, Feb. 15, 1879,

p. 783 ; S. JIuunier, La Nature, March 15, 1879, p. 225.

GERVAISE OF Cantekbuev, born about 1150, was one

of the monks of the priory of Christ Church, Canterbury,

and witnessed the burning of the cathedral in 1174. His

earliest known literary eifort was a Tractaius de Cc^iibns-

tioiie et Rcparati'nie Dorohomeusis Ecdesiee, being an account

of that conflagration aiid of the subsequent process of re-

building, written probably about 1184. This was followed

about 1194 by luiagiiialiones de discordiis inter monacluis

Cantuarienses et Archiepiscopiim Baldewiirum, a detailed

relation of clerical disputes which had occurred during the

opiscopnte of Baldwin from 1185 to 1190. Geriraise'a



552 G E R— a E R
Chronica de /cmprrc trynm Angli^x, Stephitni, llenrici II.,

et Eicardi I., brings the history down to tho death of the

last named (1199); but Lis Vilce Dorohorncnsium Archi-

episcoporum closes with that of Keginald Fitz-JoceIme(1191).

Thesa works, which are all of them characterized by labori-

ousness and trustworthiness, are repriated in Twysdeu's

Historia: Anglicance Scriptores (vol. x.). lu the library of

Corpus Christ! CoUege, Cambridge, there is an unpublish'ed

MS., also by Gervaise, containing a work entitled Mappa
Muiidi, and also an English chronicle from the fabulous

ages to the death of Kichard. The year of tho death of

Qervaiso is not recorded, but the fact that he does not

appear to have accomplished any part of his promised

chronicle of the reigu of John may fairly be taken to imply

that he did not live long after 1200. See AVright, Uio-

graphia Britinnica (1816).

GERVASE, or Geevaise, of Tilbury (flervasius Tilbttri-

ensis), an English Latin writer of the 13th century, was
probably born at Tilbury in Essex. He is frequently said

to liave been a nephew of Henry II. of England ; but if

this was the case, it is strange that in spcnking of Henry to

Otto TV. ha makes no allusion to this, relationship, but

simply calls him " my master the illustrious king of the

English, Heniy II , your uncle ivslri amatculi." The truth

probably is that the statement owes its origin to some care-

less copyist or reader either taking vettri for noslri in this

passage, oi, ;.» X'. Petit Hadol suggests, the contraction

D J for meC ( Jervco^a was present at tho peace of Venice in

1177, was professor ot canon law some years later at

Bologna, and after svards entered the service of William II.

of Sicily. Having obtained tho favour ot Otto IV., who
bad close intercourse with England, he was by him appointed

about ,1200 chancellor and marshal of the kingdom of

Arlea. He snb^cquentl) received the provostship of the

nunneij at Eb^dort, and died about 1235. His best

knoni, if not his only important work, is the Otia Im-
perii Im, which ho compoEod about 1212 tor the entertain-

ment of his impel ial patron. The iirst two books are a

sort ot geographical and historical compendium, and the

third is devoted to all kinds of curious facts and beliefs.

The history begins at the beginning yith the creation of the

world, but it only comes down to the author's own days,

as he confesses ho had not the gift of prophecy. It is a

fairly learned but on the whole very dry digest of the

ordinary narratives handed on from chronicler to chronicler,

relieved at times with curious disquisitions, or passages

from tho writer's own experience. It is mainly the third

book which justifies Jlr Wright's assertion that Gervase

was " one of the most amusing writers of the period," for

in it he collects a great many popular myths and legends

about such matters as the magnet, asbestos, tho sirens of

tho British sea, the veronica, the horn of St Simon, and
so on.

Tho Olia w.as printed ty Leibnitz in vol. i. o[ Scriptores rcrum
Brnnsvkcusium^ and corrections from MSS. appeared in vol. ii.

A por'iinn of the second book had already been printed by J. J.

Madcrus as Gcrvasii Tilb. dclmpcrio Romanorum, Helmstadt, 1673
;

and Licbrecht has since made seleccions from the non-historical

portions, Ilaiiover, 1856. The Viahgits dc Scaccario, now recof^-

nized as tlio work of Nigel bisliop of Ely, was long attributed to

Gervase ; and he had consequently the credit also of the THcolum-
luts (now lost) claimed by the author of tho dialogue. It is need-
less to raeution the works assigned to him by Bale ; but we have
his own authority for the statement that ho wrote a Lihcr Facciia-

rum, or book ot anecdotes, for Henry U. See Petit Eadel in Uist.

Liu. dc la France, vol. xvii.

GKRVraUS, Georo Gottfried, (1805-1871), one of

the most eminent literary and political historians of

Germany, was born on Miy 20, 1805, at Darmstadt. His

well-to-do parents, belonging to the middle chi.sses, had bim
educated at tho gymnasium of the town, where he stndied

with great success. At the age of fourteen they chose

for him a commercial car;cr, but Gcrvinus continued hio

classical studies privately, and made himself fully acquainted
with the polite literature of Germany and other countries.

lie also cultivated his literary and musical taste by frequent-

ing tho theatre of tho Hessian capital, which was then in

an excellent condition. In 1825 he relinquished the uncon-

genial commercial life, and repaired, after a brief prepara-

tion, to the university of G lessen to study philology. The
short interruption iu his school education helped to de-

velop in him, in an eminent degree, his social qualities,

and taught him to employ methodically and usefully

every hour of his life. In 182G ho v.'ent to Heidelberg,

where he attended tho lectures of tho great historian

Schlosser, who became henceforth his guide and his model.

From 1823 to 1830 he held a mastership in a private insti-

tution at Frankfort-on-the-Main, issuing at the sa'me time,

in conjunction with Jlorstadt and Hertlein, a comprehensive

edition of Thucydides, and writing an essay on Bloomfield's

English translation of tho Greek historian. In 1830 he
returned to Heidelberg, and wrote among other essays

one on Probert'a Anciait Lau'S of Cambria. The year

1832 he spent in Italy as travelling tjitor to a young
Englishman, and on his return to Heidelberg he wrote

several historical treatises, which he issued in 1833, in

a collected form, as the first volume of his Ilislorische

Schriflen. This publication procured him the appoint-

ment of professor extraordinarius ; and tlie first volume
of his Ceschirhte dcr poctischen NaiionaHiicnitiir der Deut-

sclien, brought him, through the special recommendation
of the historian Dahlmann, the appointment to a regular

professorship of history and literature at Gottingen. .He
settled there at Easter 183G, and married a wealthy young
lady, who proved a true " companion to his intellect." In

the following year he wrote his Grund-iige der Ilistorik,

which is perhaps the most thoughtful of his philosophico-

historical productions. The same year brought his ex-

pulsion from Gottingen in consequence of his manly protes't,

in conjunction with six of his colleagues, against the un-

scrupulous violation of the constitution by Ernest Augustus,

king of Hanover and duke of Cumberland. After appljnng

himself to his literary and artistie studies at Heidelberg,

Darmstadt, and Rome, he returned once more to Heidel-

berg, where he continued, among other works, his history

of German literature, and was appointed in 1844 honorary

professor. He zealously took up in tho following year the

cause of the German Catholics, hoping it would lead to a

union of all the Christian confessions, and to the establish-

rnent of a national church. He also came forward in 1846
.as a patriotic champion of the Schleswig-Holsteiners, and
when, in 1847, King Frederick William IV. promulgated

the royal decree for summoning the so-cedled " United
Diet " (Vereinigte Landtag), Gervinus hoped that this event

would form the basis of the constitutional development of

the- largest German state; and, thinking that tho hour of

publieistic activity had arrived, he founded, in common with

some other patriotic scholars, the Deutsche Zcitnng, which
certainly was one of tho best-written political journals ever

published in Germany. His appearance in the political

arena secured his election as deputy for the Prnssiau province

of Saxonytothe National Assembly sitting in 1848 at Frank-

fort. The weight of his name and his journalistic activity

were of considerable advantage to the liberals in that short-

lived parliament ; but when he saw that .all their endeavours

were frustrated by the indecision of the king of Prussia, who
declined accepting the imperial crown of Germany, he re-

tired in gloomy disappointment from all active political life.

So embittered was he against the royal house of Hohenzol-

lern that neither the formation of the North German Con-

federation in 18GG, which in former years he would have

hailed with the greatest satisfaction, nor the glorious estub-
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lishment in 1£70 ot an united German empire, could re-

concile Liiu to a dynasty one sickly scion of which had foiled

the national aspirations of Germany. Gervinus now took

refuge among his literary and historical studies, more

especially devoting himself to the study of Shakespeare, the

result of which was his great work Shakespeare (1849,

1850), in four volumes. He also revised his magnum
opus, the Hislory of German Literature, for a fourth

edition (1853), and began at the same time to plan his

History of tin 19/A Ceiitary, which was to be a continuation

of the History of the \&tk Century by his guide and teacher,

Schlosser. He heralded that voluminous Vfork by a pro-

gramme or manifesto entitled Einleitung in die Geschiclde

dcs iieunzehrJen Jahrhunc'erts, which was issued in 1853,

and made a great stir in the literary and political world,

chiefly owing to the circumstance that the Government of

Baden imprudently instituted a prosecution against the

author for high treason. Gervinus had prophesied in his

famous pamphlet the final victory of democracy, and based

his prediction on the theory that aU the great revolutionary

outbreaks follow each other in a kind of geometrical pro-

gression,— to wit, 1820, 1830, and 1848. Hence he con-

cluded that the next greht revolutionary shock would takj

place about 1888-1890, and that it would insure the find

victory to democracy, just as the same decade brought in

former centuries freedom and independence to the Ameri-

cans, the French, the English, and the inhabitants of the

Netherlands. Arraigned before a tribunal, he defended

himself with a great display of ability and manly courage,

but was nevertheless condemned to an imprisonment of two

months, and all the copies of -the " seditious publication
"

were to be destroyed. Fortunately tor Germany, this dis-

grace was spared her, the verdict having been rescinded by
a higher tribunal This occurrence, which would have

aroused a more elastic temper to greater political activity,

tad the contrary effect upon the sensitive mind of Gervinus.

He buried himself still more among his books, and even

forebore to deliver lectures. With unwearied energy he
now devoted liimsclf to his above-mentioned great his-

torical work, Geschichte des neunzclmten Jahrhunderts

Slit den Wiener Veriragen, which he issued in eight

volumes, the first in 1855 and the last in 1866. In

the midst of his historical studies he found relief in his

devotion to the works of his favourite musician Handel.

He founded, and liberally supported, the Handel Society

in Germany, whose object it was to restore the com-

positions of the great master in an authentic form, and
to issue German versions of the texts suitable to the com-

positions. The result of his Handel studies was his critical

and festhetical work Handel imd Shakespeare, zur JEsthetik

der Tonhtn.it (1868), in which he drew an ingenious parallel

between his favourite poet and his favourite composer,

showing that their intellectual affinity was based on the

Teutonic origin common to both, on the same healthiness

of their mental capacities, on their analogous intellectual

development, and even on a similarity of their inclinations

and fates. This philosophical treatise feH flat on the

German public, who could not forgive the author for ha\-ing

extolled Handel above the great national masters, Haydn,
Mozart, and Beethoven. The ill-success of that publica-

tion, and the indifiference with which the latter volumes

of his Hislory of tlie \'ith Century were received by his

countrymen, together with the feeling of disappointment

that the unity of Germany had been brought about in

another fashion and by other means than he wished to see

employed, combined to embitter in the highest degree the

writer and the politician, but it could not sour in him his

kindly and humane disposition, nor did it in the least affect

his Bociable temper, and he cultivated refined society to the

last. He died rather suddenly, on the 18th of March 1871.

The wor^^s which v:!l, ?bcvc r.!i others, insure to Gervinus a

lasting fame, are his Geschichte der Deutschen Dichiung, and his

work on Shakespeare. The iorriier, a fifth edition ot which ivaa

pjifced (1871-74) by the eminent literarj' historian and philologist,

Professor Karl Bartsch of Heidelberg, was the first comprehensive

history of German poetry in a connected fonn, and was executed with

a literary skill, a profound erudition, and a lofty enthusiasm for

tlie subject, wliicli imprinted upon it the stamp of a national work
of permanent value. The author represented the literary activity

of Germany in its successive stages as it grew oat of her political

life, thus making political history the foil and basis of literary

history. His judgment was sincere and independent, and although

l.is cr.;icism often assumed a censorious and pedantic tone against

the most prominent poets of Germany, the German people, withcut

allowing themselves to be misguided in their judgment regarding

the merits of Goethe, Schiller, Jean Paul, &c., gratefully ac-epted

his work as a national homage to that subject of which they have

most reason to be proud. The object of Gervinus in writing his

literary history was, besides, a patriotic one. He endeavoured to

show that Germany, having already attained great eminence in

literature, should henceforth exclusively devote herself to political

activity, and surpass other nations also in this respect. He had
a no Ies3 patriotic object in view in writing his commentary on

Shakespcai e, which has been made, popular in England by
_
an

excellent translation. This work is not so much a philological

or ssstiietical commentary as a treatise pointing out the ethical or

moral precepts which may be deduced from his productions, and
this circumstance makes it of considerable value and interest also

to English readers. Gervinus, who considered Shakespeare the

intellectual property of Germany, in the same way as he considered

Handel the artistic property of England, wished above all to in-

culcate on his countrymen the teachings of healthy practical activity

to Lie found in the works of the English dramatist. The object for

which he wrote, viz., the moral improvement of his readers from a

practical point ot view, seemed to him the easier to be accomplished

through the productions of Shakespeare, because the poet was

descended from a kindred race, and the fructifying seeds of his

thoughts and sentiments, falling upon a congenial soil, would bo

sure to take root there kindly. As a political historian, Gervinus

was the antipode of Kanke. Following the principles of F. C.

Schlosser, he slighted all documentary history. He had such a

deep distrust of all state papers and diplomatic documents that

he considered them as most untrustworthy sources for any his-

torical record. He confined himself, therefore, chiefly to taking

into account the political events and their results just as they

lay on the surface; and, not consulting the state archives i^or

the secret springs which set them in motion, he based his his-

torical narratives almost entirely on his subjective judgment.

Many brilliant passages will be found in his general Bistory of tht

10th Century, such as the accounts of the South American and Greek

revolutions, and of the July revolution in 1830; and his Historische

Schriften also contain a number of valuable treatisesand essajs,

w hich may be said to have paved the way to a new era in llie art of

writing history. Gervinus entertained a kindly feeling towards

England, which he called the land of political mastery ; and though

he was, what is both the bane and the glory of so many Germans,

rather a cosmopolitan, he nevertheless remained a German patnot

to the core. He was, besides, distinguished by a rare nobleness and

manliness of character, and considering that he was a powerful

factor in the literary and political progress of modern time«, we

may fully agree w ith Eauke's opinion " that he will never be for-

gotten." _
(C. A. B.:)

GESENIUS, Fkiedmch Heixeich Wilotlm (1786-

1842), Orientalist and biblical critic, was born at Nord-

hausen, Hanover, on the 3d of February 1786. From the

gymnasium of his native town he passed in 1803 as s student

of philosophy and theology to the university of Helmstadt,

where Henke was bis most influential teacher; but the

latter part of his undergraduate course was taken at

Gottingen, where Eichhorn and T. C. Tychsen were then at

Ihs height of their popularity. In 1806, shortly after

gr.-iduation, he became " repetent " and " privat-docent " in

that university ; and, as he was fond of afterwards rekting,

had Neander for his first pupil in Hebrew. la 1809, on

the recommendation of Johann von Midler, he was appointed

to a mastership in the gymnasium of Heiligenstadt, West-

phalia, whence, in the following year, he was transferred to

the university of Ha'.le, where, from being professor extra-

ordinarius in theology, lie was in a very short time promoted

to an ordinary chair (1811). Many offers were subsequently

maar, to him of high preferment elsewhere,, but he clang to

Halle for the remainder of his life, and taught witli great

X. — 70



554 G E S — G E S

regularity for upwards of thirty years, tlio only interruptions

indeed being that of 1813-14, occasioned by the war of

liberation, during which the university was closed, and

those occasioned by two prolonged literary tours, first in

il820 to France and England in the society of his col-

league Thilo for the examination of rare Oriental manu-
Bcripts, and afterwards in 1835 to England and HoUaud in

connexion with his Phoenician studies. At a very early

period he became the most popular teacher of Hebrew and
of Old Testament introduction and exegesis in Germany;
and during his later years the annual number of students

attending his lectures on these and kindred subjects, such

as church history and Biblical archa;ology, amounted
to nearly 500. Of his pupils many have risen to great

eminence in the departments he specially cultivated ; among
these the names of Von Bohlen, Hoffmann, Hupfeld,

Rodiger, Tuch, Vatke, and Benfey may be mentioned. In
1827 Gesenius was made a consistorialrath ; but, unless

account be taken of the violent attacks to which he, along

with his friend and colleague Wegscheider, was in 1830
subjected by Hengstenberg and his party in the Evangelische

A ' '.hemeiiuiig, there are few noteworthy occurrences to be
recorded in his biography. His death took place at Halle,

October 23, 1842. It would be difficult to overestimate

the services rendered by Gesenius to Semitic philology.

To him belongs in a large measure the credit of having
freed it from the trammels of theological and religious pre-

possession by which it had previously been hampered, and
of inaugurating the strictly scientific method which has

since been so fruitful in valuable results. Nor can it be

doubted that as an exegete he has exercised a powerful,

and on the whole a beneficial, influence on the tendencies

of modern theological investigation.

Of hia very numerous works the enrliest, published iji 1810,
entitled Versuch ilbcr die Maltcsisckc Sprachc, was a successful re-

futation of tlie widely current opinion that the modern Maltese
was of Punic origin. In the same year appeared the first volume
of the Kchrdisches i(. Chalddischcs Ilandworterbuch, completed in

1812 (8th ed., 1873 ; English translation by Tregellcs, 1846-52).
The Hebraischi Grammaiik^ published in 1813 {22d ed., by
Kautzsch, 1878), was followed in 1815 by the Gcschichte der
Hcbrdischtiii Spi'ache (now very rare), and in 1817 by the Aus-
fdhrlichcs Lf.hrgcbdude dcr Eebrdisckcn Sprachc. The first volume
of his well-known commentary on Isaiah {Dcr Prophet Jcsnja)^

with a translation, appeared in 1821 ; but the work was not com-
pleted until 1329. The 2'hesaunis 2>^^lologico-criticus Lingua;
Hcbraiae ct Chaldaicce V, T., bi'gnn in 1829, he did not live to
complete ; the latter part of the third volume is edited by Kodiger
(1858). The other works of Gesenius are Dc Feniatcuchi Samari-
tani Originc, Lulolefet Auctoritaic (1815), supplemented in 1822
and 1824 by the treatise De Samaritanorum thcologia^ and by an
edition of Carmina Saviaritana ; Paldographischc Studieti iibcr

Phiinizisehc u. Punischc Schri/t (18-35), a pioneering work which
he followed up in 1837 by his collection of Phoenician taonuments
{Scripti'.rm linguicguc Phcenicia; monumcnia quotquot supcrsuni)

;

an Aramaic le.vicon (1834-39); and a treatise on the Himyaritic
language written in conjunction with Piddiger in 1841. Gesenius
also contributed extensively to Ersch and Gruber's Encyclopadte,
and enriched the German translation of Burckhardt'sjTrare/s in
Syria and the Holy Land with valuable geogiaphical notes. For
many years he also edited the Halle AUgcmcine Litcraturzeilung

.

A well executed sketch of his life was published in 1843 {Gesaiitts:
cinS Erinncrung fiir seine Freundc),

GESNER, JoHANN Matthi.^s (1691-1 761), a distin-

guished German classical scholar, was born at Roth near
Ansbach, 9th April 1691. He studied at the university of
Jena, and in 1714 published a work on the Philopatris
ascribed to Lucian. In 1715 ho became librarian and
conrector at AVeimar, in 1729 rector of the gymnasium at
Ansbach, .and in 1730 rector of the Thomas school at
Leipsic, where he had for colleagues Joh. A. Ernesti and
.Joh. Sebastian Bach. On the foundation of the university
of Gottingcn he became professor of rhetoric and subse-
quently librarian also. He died at Gdttingen 3d August
1761, His special merit as a classicist is the attention he

devoted to the explanation and illustration of the subject

matter of the classical authors.

His principal works arc editions of the Scriptorcs de re ruatica,

of Quintiliau, Claudian, Pliny the Younger, Horace, and the
Orphic poems ; Prinuc linccc isagoges in eruditimicm ttnivcrsam ; an
edition of Faber's Thesaurus cruditionis scholastica:, afterwards
continued under the title Nvvus lingua: ct eruditioiiis Pomana:-
thesaurus; Opuscula varii argxivicnti ; and Tlicsaurus cpistolaruni

Gcsncri. See Ernesti, Opuscula oraioria, 1762 ; and GUtingcr
Pro/cssorcn, Gotha, 1872.

GESNER, or Gessnee, Konkad (1516-1565), a very

famous naturalist and author, surnamed the German Pliny

and literarum miraculura on account of his vast erudition,

was born of poor parents at Ziirich, 26th March 1516. He
received the first elements of education from Chaplain
Frick, his maternal uncle ; and it was while gathering

jilants in his relative's garden that he became imbued with

that enthusiastic love of science which remaiued with him
through life. In 1513 he went to Strasburg, then to

Bourge's, and in 1534 to Paris, studying at all those places

with characteristic passionate zeal. In 1535 we find him
again in Ziirich, where he married somewhat imprudenkly,

for he was very poor, and had no immediate prospect of

bettering his condition. His whole day was occupied in

teaching, but at least the night was his own, and too great

a portion of the time that others give to rest was occupied

bj' Gesner in adding to his already great stock of erudi-

tion. In 1537 he was appointed professor of Greek at

Lausanne, and in 1541 professor of physics and natural

history at Zurich. But in neither of these oflices was he
well paid, and during those years he wrote a large number
of books, partly to support himself, partly from the interest

he felt in their subjects. He wrote several works on
ancient medicine and on botany, and a treatise on milk

(in which he described the rural economy of Switzerland),

translated into Latin a Greek logical manual and some
works on the moral interpretation of Homer, carefully

edited a new edition of Johcnnis Stuhcei i^ntadia; (Ziirich,

1543) and an expurgated edition of Martial (1544), pre-

pared a new edition of the Latin dictionary of Ambrosius
Calepinus (Basel, 1544), and wrote besides some lesser dis-

sertations and translations. All this, however, was only

mere side work, for in 1545 he issued at Ziirich the first

part of his justly renowned Bihliotheca Uiiivcrsaiis, a cata-

logue of all the works in Latin, Greek, and Hebrew, extant

and not extant, published or as yet unpublished. Under
each important name there was given a vast mass of biblio-

graphical information and criticism, original and selected.

Three years later the second part of this stupendous work
appeared, likewise at Ziirich, under the title of Pandectartim
sive partilionnm universalvum Conradi Gesneri 2'igurini

Lihri XXI. Only nineteen of these books then appeared;

the twenty-first, which was a theological encyclopaedia, was
published in 1549, but the twentieth, which was to contain

the medical writings, and which he intended should repre-

sent the quintessence of the labours of a lifetime, was never

finished and never published.

The next few years were spent in writing small trea-

dses, and in the preparation of another magnum opus, a

zoological work entitled Historia Animaliitm, which was
published in six books (the last of these unfinished) at

Ziirich between 1551 and 1587. To prepare himself for the

worthy execution of this undertaking he read 250 authors,

travelled over nearly all Europe, received hints from hosts

of learned friends, and did not disdain the information

which he obtained from hunters and shepherds. He also

made himself a proficient arti.^t, in order that he m.ight by
drawings assist his labours. This work contained the names
of all known animals in the ancient and modern languages,'

a description of each as to every important particular, and

a mass of interesting literary information, embracing facts
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and legends regarJIng them. After this bt again occupied

himself v.ith lesser writings for some years. He devoted

some attention to phi/jlogy, aided in the preparation of a

German-Latin dictionary, and pointed out the force and

undrcamt-of beauty that lay in that then vulgar and half-

developed tongue. But again tliese and other publications

were only secondary labours, for he had a third great work

in preparation. He had for some time given great atten-

tion to botany, and he now proposed to publish a work on

that scienco corresponding to his great work on zoology.

He had made a large collection of materials towards this

when his health, never very good, completely gave way. A
few hours before his death he desired to be carried into his

museum, and there he spent the last moments of life. He
died 13th December 1565, not having completed his fiftieth

year.

Gesner's intense devotion to science, and his almost in--

credible powers of acquisition, are seen from the recital of

the facts of his biography, and from a mere catalogue of

his labours. It deserves to bo added that his life was sin-

gularly pure and blameless, that his love of knowledge was
as disinterested as it was engrossing, that he was always

ready and glad to acknowledge any help he received.

When obliged to engage in controversy, he did so in a

dignified and courteous manner. His medical writings

show him to have been far above the silly prejudices of his

day. A cheerful and amiable piety was a prominent

feature in his character—a character chastened, not soured,

by the trials of a hard lifetime.

After Cpsner's ilontU bis Tinpul)li3hed writings went through .i

career of vieissitutles not unlike that of tlicir author. A part of

them, edited by ProfcKsor Scliniiedc], was published at Nuremberg
in 1753. Otlier parts followed, but tiic work was never completed.

Lives of Gcsuer liavc been wnitten by J. Simniler (Zilrich, 1566)
and J. Hanhart (Wiiitei-tliur, 1824). Sec also Lcbert's Gcsner ah
ArU (Zuricli, 1S54), and Gesner's autobiography in his Bihliothcca

Universalis (1st cd., p. 180).

GESSNER, Salomon (1730-1788), Swiss painter and
poet, and once a very favourite and widely-read author, was
bora at Zurich 1st April 1730. With the exception of some
time spent in Berlin, and a visit to Hamburg undertaken

in order to see Hagedorn, he passed the whole of his life in

his native town, where he carried on the business of a book-

seller. He died 2d March 1788. The first of his writings

that attracted attention was his Lied ciufs Schvjcizers an
seiii heii'afnetes Miidchen (1751). Then foUovved Daphtiis

(175-1), Idyllen {175G), Inkel and Yariho (1756), a version

of a story already worked out by Gellcrt and Bodmer, and
Der I'ud Abels (1758), "a sort of idyllic prose pastoral."

It is somewhat diOicult for us now to understand the reason

of Gessner's universal popularity, u.iless it was the taste of

the period for the conventional pastoral. His writings are

macked, it is true, by sweetness and melody, but the sweet-

ness soon beconics insipiditj', and the melody monotony.
He represents in most of his works the existence of

shepherds in a golden or rather tinsel age, and nothing

more unreal could possibly be imagined. His men and
women are inane and lifeless representations. They are all

alike, and all equally uninteresting. They never give utter-

ance to any powerful, genuine, human sentiments. Their

talk is but meaningless platitude. As a painter Gessner

represented " still country scenes, rocks, springs, and water-

falls, shepherds and shepherdesses "—in short, the conven-

tional classical landscape. His son, Konrad Gessner (1764-
1826), was also a painter of some reputation.

Collected editions of Gessner's works were repeatedly published
(2 vols. 1777-78, finally 2 vols. 1S41, both at ZiUich). They were
tr.anslated into French (3 vols., Taris, 1786-93), and versions of
the Idyllen appeared in English, Dutch, Portuguese, Spanish,
Swedish, and Bohemian. Gessner's life was \Tritten by Hottinger
(Zurich, 1796) ; seo also his Bricfwahscl mit seintm Sohn (Bern
and Ziirich, 1601).

GESTA EOMANORUM, a Latin collection of anecdotes
and tales, probably compiled about the end of the 13th
century or the beginning of the 1 -1th, which still possesses

a twofold literary interest, first as one of the most popular
books of its time, and secondly as the source, directly or

indirectly, of much which has since become current under
the stamp of genius. Of its authorship nothing certain is

known; and there is little but gratuitous conjecture to

associate it either with the name of Helinandus or with
that of Petrus Berchorius (Pierre Bercheure). It is even
a matter of debate whether it took its rise in England,
Germany, or France ; while Mr Douce was disposed to give
the credit of it to the Germans, Herr CEsterley is inclined

to recognize the priority of the English. The work at least

was evidently intended as a manual for preachers, and was
probably written by one who himself belonged to the
clerical profession. The name. Deeds of the Bonians, is

only partially appropriate to the collection in its present
form, since, besides the titles from Greek and Latin history

and legend, it comprises fragments of very various origin.

Oriental and European. The unifying element of the
book is its moral purpose : everj-thing is made service-

able for reproof and doctrine, the powerful chemistry of

the allegorical method extracting the sunshine of Christian

truth from the cucumbers of the most worldly and wicked
circumstance. The style is barbarous, and the narrative
ability of the compiler seems to vary with his source ; but
he has managed to bring together a considerable variety of

excellent material. He gives-us, for example, the germ of

the romance of " Guy of Warwick," the story of " Darius
and his Three Sons," versified by Occleve, part of Chaucer's
" Man of Lawes' Tale," a tale of the emperor Theodosius,
the same in its main features as that of Lear, the story of

the " Three Black Crows," the " Hermit and the Argel,"
so well-known from Parnell's version, and a story identical

with the Fridolin of Schiller. Owing to the loose structure

of the book, it was easy for a transcriber to insert any ad-

ditional story into his own copy, and consequently the

MSS. of the Gesta Romanonim exhibit considerable variety.,

QJsterley, who has bestowed the fullest investigation on
the subject, recognizes an English group of MSS. (written

always in Latin), a German group (sometimes in Latin and
sometimes in German), and a group which is represented

by the vulgate or common printed text. The earliest

editions are supposed to be those of Ketelaer and De
Lecompt at Utrecht, of Arnold Ter Hoenen at Cologne,

and of Ulrich Zell at Cologne ; but the exact date is in all

three cases uncertain.

An Englisli translation, probably based directly on the 7»rS.

Harl. 5369, was published by Wynkyo deWorde about 1510-1515,
the only copy of which now known to exist is preserved in the

library of St John's CoUege, Cambridge. In 1577 liichard Eobin-
son published a revised edition of \Vynk}Ti de "Worde, and the hook
proved highly popular. Eetv,-een 1648 and 1703 at least eight

impressions were issued. In 17C3 appeared the first vol. of a trans-

lation by B. P., probably B.irtbolomew Pratt, "from the La.tin

edition of 1514." A translation by the Rev. C. Swan, first pub-
lished in 2 vols, in 1824, forms part of Bohn's Antiquarian Librarj',

and was re-edited by \V'ynnard Hooper in 1S77. The German
translation -was first printed at Augsburg, 1489. A French version

,

under the title of Lc V'iolicr dcs histoircs romaincs inci-alisez,

appeared in the early part of the 16th century, and went through
a number of editions ; it has been reprinted by G. Bninet (Paris,

185S). Critical editions of the Latin text have been produced by
A. Keller (Stuttgart, 1842), and CEsterley (Berlin, 1872). See also

Warton, " On the Gesta Romanorura," dissertation iii., prefixed ta

the History of English Poetry ; Douce, Illustratums of Shakespeare,

vol. ii. ; Frederick Madden, Introduction to the Eoxburghe Club
edition of Tlie Old English Versions of the Gesta Jlomanorum, 1838.

GETA, PuBLius Septimtjs A.\tonikus (189-212),

younger sou of the Roman emperor Severus, was born at

MUan, 189 a.d. Between him and his brothar Caracalla

there existed from their early years a keen rivalry and
antipathy. On the death of their father in 211 they were.
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in accordance with liis instructions, proclaimea joint em-
perors ; and after the failure of a proposed treaty by whicli

Caracalla was to retain Europe and western Africa, and
Geta Asia and Egypt, Caracalla, on tlie pretence of a desire

for reconciliation, arronged a meeting '.vith his brother in

his mother's apartments, and by means of assassins mur-
dered him in her presence (212). His name was obliter-

ated from all public inscriptions; all coins bearing his efBgy

were to be destroyed; and the use of his name, eitncr in can-

versatiou or in writing, was forbidden under pain of death.

GETHSEMANE. See Jerusalem.
GEULINCX, Arnold (1625-16C9), one of the most

distinguished of the earlier Cartesians, was born at Antwerp
in 1625. Few details are known with regard to his life,

.ind his more important works are extremely rare. He
studied philosophy and medicine at the university of

f/ouvaiu, and took there the degree of doctor. For twelve

years he continued at the same university as lecturer, aud
was noted as one of the most successful teachers.- For what
reason he left is quite imcertain, but he seems to have been
obliged to fly from Louvain and to take refuge in Leyden,
where he appears to have been in the utmost digress. Only
the generous assistanceof a friend, by name Heidanus, pre-

vented his death from absolute want of means. At Leyrteu

he entered the Protestant Church, haring been previously a

Catholic, and it has been supposed that his flight from Lou-
vain was due to doubts excited there as to his ortliodcxy.

This, however, is merely conjecture. In 1663, through
his friend Heidanus, he obtained leave to lecture at Leyden,
and devoted himself with the utmost zeal to his new duties.

He died in 16G9. His most important works were pub-
lished posthumously. During his lifetime there seem to

have been made public only the theses which he defended
ou graduating at Louvain (Saturnalia, seu qucestiones quod-
libeticcs ill utramqne partem, disimtalw, 2d ed. 1665). The
iletaphysica vera, 1091, and the Vvuidiucavrov, sive Ethica,

post tristia aiKtoris fata, 1696 (iirst part, 1665), are the
works by which he is known in the history of philosophy.

In addition to tliese were published Physica Vera, Lor/ica

restiinta, and Aniiotata in Principia Philosophice R. Cartesii.

Geulincx take-, up principally the doctrine, left in an
obscure and unsatisfactory state by Descartes, of the relation

betv.-cen soul and body. Extension and thought, the
essences of spiritual and corporeal natures, are absolutely
distinct, and cannot act upon one another. External facts

are not the causes of mental states, nor are mental states the
causes of physical facts. So far as the physical universe is

concerned, we are merely spectators. The influence we
Boem by will to exercise over bodies is only apparent ; voli-

iion and action only accompany one another. I cannot be
the author of auy state of which I am unconscious, for my
very nature is consciousness ; but I am not conscious of the
mechanism by which bodily motion is produced, hence I am
not the author of bodily motion. Body and mind are like

two clocks which act together, because at each instant they
arc adjusted by God. A physical occurrence is but the
occasion on which God excites in me a corresponding mental
state. Geulincx is thus definitely the originator of the
theory called Occasionalism. But the principles on which
that theory was fouiuled compelled a further advance. God,
who is the cause of the concomitance of bodily and mental
facts, is in truth the sole cause in the universe. Ko fact

contains, iu itself the ground of any other ; the existence
of the facts is due to God, their sequence and co-existence
are also duo to him. He is the ground of all that is. My
desires or volitions and my thoughts arc thus the desires,

volitions, or thoughts of God. Apart from God, the finite

being has no reality. Geulincx is thus the precurSior of
Spinoza, and, like Spinoza, he gave out bis final results

under the title of Ethics. Desc:irtes had bft nntou-l.ed,

or nearly so, the difficult problem of tht ; 'lation between
the universal element or thought and the particular desires

or inclinations. All these are regarded by Geulincx as

modes of the divine thought and action, and accordingly

the end of human endeavour is the end of divine will, or

the realization of reason. The love of right reason is the
supreme virtue, whence flow the cardinal virtues, diligence,

obedience, justice, and hnmility. Liberty is obedience to

reason ; nemo servit qui rationi sercit.

Geulincx has not directly touched the problem which
evidently rfiust have caused the greatest difficulty to the

Cartesians,—how we perceive extended reality,—thougL
he plainly indicates the opinion that we do not perceive il,

but have the idea of it from God. He thus carried out to

their extreme consequences the irreconcilable elements in

the Cartesian metaphysics, and his works have the peculiar

value attacliing to the vigorous development of a one-sided

principle. The abrupt contradictions to which such develop-

ment leads of necessity compels revision of the pnnciple
itself.

See Damirofr, PhiL en Frnr.ct au V"' sicde, 1846; Bouillier,

His. dc la Phil. Carteswniw, i. ch. 14 ; Hrdmann, Vcnitch eincr
Gescfi. d. neu. Phil, i., i., stc 2; Rittcr, CcicA. d. Phil., xi. pp.
97-169 (Ritter's account of Geulincx is il:i' fullest in any hiitorj' of
philosophy); K. Fischer, Oesch. d. ncu. Phil., i. 2, 11-27.

GEX, a town of France, the chief town of an arrondisse-

ment in the department of Ain, is beautifully situated, 2000
feet above sea-level, at the base of the Jura chain on the

Journant, 3 miles from the SwLss frontier, and 10 miles

N.W. of Geneva. It has tanneries, saw-mills, and corn-mills,

and a considerable trade in cheese and wine. The town
gives its name to the old Paysde 6>i-, situated between the

Alps and the Jura, which was successively under the protec-

tion of the Swiss, the Genevese, aud the counts of Savoy,
until iu 1602 it came into the possession of France, retain-

ing, however, until the Revolution its old independent juris-

diction, with Gex as its chief town. The population of the

town in 1876 was'1469.

GEYSERS, Geiseks, or Geisies, are fountains of a peculiar

construction, iu virtue of which they shoot up into the air,

at more or less regular intervals of time, a column of heated
water and steam or of mud. Those of Iceland have
been known at least from the time of Saxo Grammaiicus,
who briefly mentions them in his Danorinn regum. liistorice ;

but no satisfactory explanation of the phenomena was
advanced till near the middle of the present century, when
Bunsen brought his scientific knowledge and power of

investigation to bear on the subject. Sir George Mackenzie,
in his Travels in Iceland,

1811, had written as fol-

lows :
—" Let us suppose a

cavityC (fig. 1 ), communicat-
ing with the pipe PQ, filled

with boiling water to the

height AB, and that the

steam above this line is con-

fined so that it sustains the

water to the height P. If we
suppose a sudden addition

a^M^fm%\

Fig. I.

of heat to bo applied under the cavity C, a quantity oi

steam will be produced which, owing to the great pres-

sure, will be evolved in starts causing the noises like

discharges of artillery, and the shaking of the ground."

He admitted that even to his own mind this could be ouly

a partial explanation of the facts of the case, and that

he was unable to "account for the frequent and periodical

production of the necessary heat ; but he has the credit

of hitting on what is certainly the proximate cause—the

sudden evolution of steam. By Bunscn's theory the whole

diSiculty is solved,- as is beautifully demonstrated by

the artificial geyser designed by Professor J. H. J. Miiller of
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Fig. 2.

Freiburg (fig. 2). If the tube ab be filled with water and

heated at two points, first at a and then at 6, the follow-

ing succe3.sion of changes is produced. The water at a

beginning to boil, the superincumbent column is conse-

quently raised, and the stratum of

niiter which was on the point of

boiling at i' being raised to d ia

there subjected to a diminished

pressure ; a sudden evolution of

steam accordingly takes place ait </,

and the superincumbent water is

violently ejected. Received in the

basin r, the air-cooled water sinks

back into the tube, and the tem-

perature of the whole column is

consequently lowered; but the under

strata of water are naturally those

which are least affected by the

cooling process; tlie boiling begins

again at A, and the same succes-

sion of events is the result (see

R. Bunsen, "Physikalische Beo-

bachtungeu Uber die hauptsach-

lichsten Gisire Islands," in foggai-

dm-ff's Annalen der Physik and
Cheniie, vol. Ixxii., 1817; and J.

-Milller, " Ueber Bunsen's Geyser-

theorie," ibid., vol. Lxxix., IbSO).

The principal difference between

the artificial and the natural geyser-

tube is that in the latter the effect

is not necessarily produced by two
distinct sources of heat like the two Crea of the experi'-

mental apparatus, but by the continual influx of heat

from the bottom oi the shaft and the differences between
the boiling points of the different parts of the column
owing to the different pressures of the superincumbent
mass. This may be thus illustrated •—AB is the column
of water ; on the right side the figures represent ap-

proximately the boiling points (Fahr.) calculated accord-

ing to the ordinary laws, and the figures on the left the

actual temperature of the same places. Both gradually

increase as we descend, but the relation

between the two is very different at

different heights. At the top the water

is still 39° fpom its boiling point, and
even at the bottom it is 19°; but at D
the deficiency is only 4°. If, then, the

stratum at D be suddenly lifted as high
as C, it will be 2° above the boiling point

there, and will consequently expend
those 2° in the formation of steam.

Any hot spring capable of depositing

siliceous material by the evaporation

of its water may in course of tin^e transform itself into a

geyser, a tube being gradually built up as the level of the

basin is raised. And every geyser continuing to deposit

siliceous material is preparing its own destruction ; for as

soon as the tube becomes deep enough to contain a column
of water sufficiently heavy to prevent ths lower strata

attaining their boiling points, ths whole mechanism is

deranged. In geyser districts it is easy to find thermal

springs busy with the constraction of the tube ; warm
pools, or laug$, as the Icelanders call them, on the top of

siliceous mounds, with the mouth of the shaft still open
In the middle

; and dry basins from which the water has
receded with 'heir shafts now chokfid with rubbish.

Geysers exist at the present time in many volcanic

reg'ons, as in the Eastern Archipelago, Japan, sr.d Poclh
.Emeries- bu* fhe tb'-efl locilitia:^ whete the? attain f^eir

Obserred.
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nbnut 8 feet at tlio mouth, but contracting to about 10

inches near the centre. By casting stones or turf into the

shaft so as to stopper the narrow neck, eruptions can be

accelerated, and they often exceed in magnitude those of the

Great Geyser itself.^ Daring quiescence the column of water

fills only the lower part of theshaft, its surface usually lying

from 9 to 12 feet below the level of the soil. Unlike that

of the Great Geyser, it is always in ebullition, and its tem-

perature is subject to comparatively slight differences. On
the 8th of July ISiT Bunsen found the temperature at the

bottom 1 1 2 9" C. ; at 3 metres from the bottom, 111-4°; and

at 6 metres, 108" ; the whole depth of water was on that

occasion lO'lS metres. On the Cth, at 290 metres from

the bottom, it was IM 2"; and at fi'20 metres, 109-3°. On
the lOtli, at 0-35 metres from the bottom, the reading gave
113-9°

; at 4-C.') metres, 1 13-7''
; and at 8-85 metres, 99-9°.

The great geyser-district of New Zealand is situated in

the south of the province of Auckland in or near the upper
basin of the Waikato river to the N.E. of Lake Taupo. Tn

many respects the scene presented in various parts of tlie

districts is far more striking and beautiful than anything

of the same kind to be found in Iceland, but this is due
not 60 much to the grandeur of the geysers proper as to the

bewildering profusion of boiling springs, steam-jets, and
mud-volcanoes, and to the fantastic effects produced on the

rocks by the siliceous deposits and by the action of the boil-

ing water. AtWhakarewarewa.near Lake Loto Rua, there is

a group of eight geysers, one of which, tbeWaikate, throws

the column to a height of 30 or 35 feet(soe Hochstetter, iWid

Zmlanrl, 1867). But it is in the Yellowstone Park, in the

north-west corner of Wyoming, that the various phenomena
of the geysers can be observed on the most portentous scale.

The geysers themselves are to be counted by hundreds, and
the dimensions and activity of several of them render those

of Iceland and New Zealand almost insignificant in com-
parison. The principal groups are situated along the course

of that tributary of the Upper Madison which bears the

name of Fire Hole River. JIany of the individual geysers

have very distinctive characteristics in the form and colour

of the mound, in the style of the eruption, and in the shape

of the column. The "Giantess," as observed by Langford

(1870) aud Dunraven (1874). lifts the main column to a

height of only 50 or 60 feet, but shoots a thin spire to no

less than 250 feet. The " Castle " varies in height from

10 or 15 to 250 feet; and on the occasions of greatest

effort the noise is appalling, and shakes the ground like an

earthquake. Strong distinct pulsations, says Lord Dun-
raven, occurred at a maximum rate of aeventy per minute,

having a general tendency to increase gradually in vigour

and rapidity until the greatest development of strength was
attained, and then sinking again by degrees. The jets

grew stronger aud stronger at every pulsation for ten or

twelve strokes, until the effort would culminate in three

impulses of unusual power. The total display lasted about

an hour. " Old Faithful " owes its name to the regularity

of its action. Its eruptions, which raise the water to a

height of 100 or 150 feet, last for about five minutes, and

recur every three-quarters of an hour. The " Beehive
"

sometimes attains a height of 219 feet; and the water,

instead of falling back into the basin, is dissipated in spray

and vapour. Very various accounts are given of the
" Giant." Hayden saw it playing for an hour and twenty

minutes, and reaching a height of 140 feet, and Lieutenant

Doane says it continued in action for three hours and a

half, and had a maximum of 200 feet ; but at the earl of

* According to Professor Tyndall (see Royal Institution Notices,

1853, and Ueat as a Mode of Motion, 1SC3), tliis efTect of the Btopper

IS simply duo to tlie f.iot tliat it is .an iinpediracnt to the normally

gradual .ascent of the heati-d aqueous strata, and that it is an impedi-

meot which at last is suddenly removed.

Dunraven's visit the eruption lasted only a few minutes.
For further details see Dunraven's Great Divide (1874). and
the Iteports of Professor Hayden.
GEZER ("<]?.), a royal Canaanite city on the boundary

of Ephraim in the maritime plain (Josh. ivi. 3-10).
It was allotted to the Levites, but its original inhabitants
were not driven out until the time of Solomon, when the
Egyptians took the city, which was given to Solomon's «M*fe

(1 Kings ix. 16). Under the form Gazera it is mentiojted
as being in the neighbourhood of Emmaus-Nicopolis
('Amwus) and Jamuia (Yebnah) (1 Mace. iv. 15).

Throughout the history of the JIaccabeau wars Gazera playr.

the part of an important frontier post. It was first taken
from the Greeks by Simon the Asmonean (1 Mace. xiv. 7).

Joscphus also mentions that the city was "naturally
strong ' (Antiq., vili. 6, 1). The position of Gezer is defined

by Jerome {Onomosticon, s.v.) as 4 Roman miles north

(contra septentrionem) of Nicopolis ('Amwas). This point*

to the ruined site called Teli Je:er, near the village of Abu
ShOsheh, about 4 miles north-west of 'Amwas. The site is

naturally very strong, the town standing on an isolated hill,

commanding the western road to Jerusalem just where it

begins to enter the mountains of Jndah. The name Gezer
(from a root .signifying " insulated ") was no doubt derived

from the position of the place. The ruins include rock-cut

tombs, wine-presses, caves, and quarries, with foundations

of a citadel on the hill top. A very fine spring ('Ain

Yerdeli) exists on the east, and in 1874 a curious discovery

was made on the hill side near the spring. The words
Tahum Gezer, "boundary of Gezer," were found cut in

Hebrew letters on the live rock in two places, and in each

case the Greek name Alkios occurred -with them. The
genuineness of this curious inscription has not been disputed.

GFKORER, August Friedrich (1803-1861), historian,

was born at Calw, Wiirtemberg, on the 5th of March 1803,

and at the close of his preliminary studies at the seminary

of Blaubeuren, entered the university of Tilbingen in 1821
as a student of evangelical theology. After passing his

final examinations in 1825, he spent a year in Switzerland,

during part of which time he acted as companion and secre-

tary to Bonstetten ; the year 1827 was spent chiefly in

Rome. Returning to Wiirtemberg in 1828, he first under
took the duties of repetent or theological tutor in Tiibingen

and afterwards accepted a curacy in Stuttgart ; but having

in 1830 received an appointment in the royal public library

at Stuttgart, he thenceforth gave himself exclusively to

literature and historical science. His first work on Philo

(Philo V. die jiidisch-alexandrinische Theosophie, 1831) was
rapidly followed by an elaborate biography, in two volumes,

of Gustavus Adolphus (Gttstav Adolf, KUnig von Schweden,

1835-37), and by a critical bistoiy of primitive Christianity

(Krilische Gesckichte iles Uychn^lent/ntms, 1838), in three

volumes, consisting of three parts, entitled respectively

" The Century of Salvation " {Jahhundert des Heils),

" Sacred Legend " {Die heilige Sage), and " Truth " (Die

Wahrhcit). In both of the last-named works, GfriJrer had

manifested opinions unfavourable to Protestantism, which,

however, were not openly avowed until fully developed in

his church history (AUgemeine Kirchengeschichie his Segifin

des lileii Jahrhunderis, 1841-46). In the autumn of 1846

he was appointed to the chair of history in the university

of Freiburg, where he continued to teach until his death,

which took place at Carlsbad on the 10th of July 1861. In

1848 he sat as a representative in the Frankfort parlia-

ment, where he supported the " High German " party, and

iu 1853 he publicly went over to the Church of Rome,
influenced, however, in this, it is said, more by regard for

what he conceived to be its political value, than by any

purely religious consideration. Among his later works the

most important is the GeschuJtte der ost- tu westfrankitchen.



G H A — G H A 559

Karolirvjer (1858); l)ut tliose ou tlie pseudo-Isidorian

Decretals
(
Untersucliung iiber Alter, Vnpr.uwj, v. Wci-th der

Decretaleii des falscheu /nidorus, 184S) on the primiUve

bistory of mankind (
UryeschieJite des menschluhf^i Gesrhlechts,

1855), OQ Hildubraiid {Papst Gre'jor YH. n. sciii Zellaltev,

1859-61), on the history of the 18tL century {Geschichte

des laieii Jahrhundei-ts, 1862-73), on German popular

rights (ZuT GescJdchte deutscher Votksrechtt; 1SG6), and on

Byzantine history {By:anliiiische Geschichte, 1872-74), are

also works of real vaUie. The fruit of much original re-

search, they convey, a great quantity of fresh information,

and are unusually rich in BUggestiou ; their chief fault

may be said to lie in an excess of ingenuity, which leads

their author to imagine combinations which never existed,

and to invent the most recondite causes for historical occur-

rences, the explanation of which is rather to be' sought in

the region of the obvious.

GHATS, or Ghauts (literauy " the Landing Stairs" from

the sea, or " Passes "), two ranges of mountains extending

along the eastern and western shores of the Indian penin-

sula. The Eastern Ghats run in fragmentary spurs and

ranges down the Madras coast. They commence in the

Orissa district of Balasor, pass southwards through Cuttack

and Purf, enter the Madras presidency in GanjAm, and
sweep southwards through the districts of Vizagapatam,

QodAvari, Nellore, Chengalpat, South Arcot, Trichinopoli,

and Tinnevelly. They run at a distance of from 50 to

150 miles from, the coast, except in GanjAm and Vizaga-

patam, where in places they almost abut on the Bay of

Bengal. Their geological formation is granite, with gneiss

and mica slate, with clay slate, hornblende, and primitive

limestone overlying. The average elevation is about 1500

feet, but several hills in Ganjam are between 4000 and

5000 feet. The Western GMts start from the north of

the Tdpti valley, and run south through Khandesli, Nisik,

Tanna, Satara, Katnagiri, Kanara, and Jlalabar, and the

states of Cochin and Travancore, meeting the Eastern Ghats

at an angle near Cape Comorin. The range of the

Western GhAts extends uninterruptedly, with the excep-

tion of a gap or valley 20 miles across known as the

PalghAt gap. The length of the range is 800 miles from

the Tipti to the PalghAt gap, and south of this about 200
miles to the extreme south of the peninsula. In many
parts there is only a narrow low strip of coast between

the hills and the shore ; at one point they rise in magnifi-

cent precipices and headlands out of the ocean. The
average elevation is 3000 feet, precipitous on the western

side facing the sea, but with a more gradual slope on the

east to the plains below. The highest peaks in the northern

section are Mahibaleswar, where is the summer capital of

the Government of Bombay, 4700 feet ; Purandhar, 4472
;

and Sinhgarh, 4162 feet. South of MahAbaleswar the

elevation diminishes to about 1000 feet above sea-level.

Further south the elevation again increases, and attains its

maximum towards Coorg, where the highest peaks vary

from 5500 to 7000 feet, and where the main range joins

the interior Nilgiri hills. South of the PalghAt gap, the

peaks of the Western Ghdts rise as high as 7000 feet. The
geological formation is trap in the northern and laterite in

southern section.

OHAZIAbAD, a town in Meerut district. North-Western
Provinces of India, distant 12 miles from Dellii and 28 miles

u-om Meerut, in 28° 39' 5D" N. lat., 77° 28' 10" E long.

The town was founded in 1740 by Gh.Azi-ud-din, brother
i)f Nawiib SaUbat Jang, ruler of the Deccan, and takes
its name from its founder. . It has considerably risen in

.mportance of late years, from having been selected as

the point of junction of the East Indian, and the Slnd,
Punjab, and Delhi railways. A branch into Delhi city

diverges from Ghdziibdd. "Population (1872) 7365.

GH.42lPUR, a district of British India, in the lieutenant-

governorship of the North-Western Provinces, and included

in the Benares division. It is bounded on the N. by

Azimgarh and Siran, E. by Sdran, S. by ShdhibAd, and

W. by Benares and Jaunpur. Ghazipur forms part of the

great alluvial plain of the Ganges, which divides it into two

unequal portions. The northern subdivision lies between

the Gumti and the Gogrd, whose confluences with the main

stream mark its eastern and western limits respectively.

The southern tract is a much smaller strip of country, en-

closed between the Karamnisa and the great river itself.

No hill or natural eminence is to be found in the district.

A few lakes are scattered here and there, formed where tho

rivers have" deserted their ancient channels. The largest

is that of Suraha, once a northern bend of the Ganges, but

now an almost isolated sheet of water, 5 miles long by about

4 broad.

Ghazipur is a closeiy cultivated district, and out of a total area ot

216S square miles 1516 are actually under cultivation. Tho
harvests are the same as those common to the wliole of the plain

districts of tlie JS'orth-Western Piovi.i'.es. The census o£ 187"2

returned a total population in Gha/ipur district ot 1,345,570 souls

(males 696,572, females 648,829), dwelling in 3725 villages or

tounsliips, and inhabiting 285,007 houses. The HimUis numbered
1,221,810, or DO-7 per cent, and Mahometans, 123,465. Of the

three higher Hindu castes there were — Biahmans, 123,012;

Eajputs, 295,355; and Baniyds, 49,538. The lower castes arc-

represented Ly the Ahirs, J71,216: Chaniars, 122,075; Kayasths.

22,480; and Knrmis, 18,136. Amongst the Wussidmans, the

.Sliaikhs numbered 26,940; Sayyids, 4525; Jhighals, 570; and
Pathdns, 18,452. The district is rich, and in the eastern parts

the soil is extremely fertile, so that the cultivators are, on the

whole, in easy circumstances. Sixteen towns contain a popular

tion exceeding 5000, viz., Ghazipm-, 38,853 ; Jlahatwar Khas,

8975 ; Shiupur Diar, 9279 ; Gahmar, 9050 ; ShciTur, 7958

;

Riotipur, 9323; Bara, 5424; Chit, 5S21 ; Kaihi, 5527; liansdih,

7319; Eioti, 7700; Maniar, 5285; Balliit, 8521; Bairia, 5689;
Sonbarsa, 7162; and Easra, 7261. The chief imports into the

district are English piece goods and thread, cotton, salt, spices,

and grain ; the principal exports, country cloth, sugar, fuller's

earth, oil seeds, and hides. The headtjuarters of tliu Governnipnt
opium manufacture is at Ghazipur town. Carbonate of soda is

manufactured from the Tch or saline tffiorescencc of the barren v^ar

plains, and largely exported. Saltpetre is also largely prepared

from the same source. The great trade route is the Ganges, but
good roads connect all the principal centres witli each other.

The £ast Indian Railway runs for 24 miles through the district,

with stations at Zamauiah, Dildarnagar, and Galimar. The total

amount of imperial, local, and municipal revenue of the district in

1876 was £200,000. Ghazipur is said to be one of the hottest and
dampest districts in the Korth-Westem Provinces. In 1869 the

annual mean -temperature was 80" Falir., the lowest monthly mean
being 61' Fahr., in Januaiy, and the highest 98°, in Slay. The av*?r-

age total rainfall for 11 years from 1860 to 1871 was 40'1 inches,

the maximum being 50'5 inches, iu 1S61, and the minimum 21 '5

inches, in 1868.

GhAzipur Town, the capital of the district, stands on the

low alluvial northern "bank of the Ganges, in 35° 23' 36"

N. lat. and 83° 35' 13" E. long., covering an area of 416
acres, and with a population in 1873 of 38,853. There

is considerable trade in sugar, tobacco, long cloth, and ro'se

water. It is the headquarters of tlie Government opium
department, where all the opium from the North-Westeiii

Provinces is collected an,d manufactured under a monopoly.

A metalled road runs from GhAzipur to Zaminiah statiou

on the East Indian Railway, I2h njiles. Lord Cornwallis,

the governor-general of India, died at Ghazipur in 1805,

and a monument and marble statue arcerected over his grave.

GHAZNI (called in European books often Ghaznah,

Gazna, Gliizni, or Ghuznee, in the Oriental histories more

generally Ghaznin), a famous city in Afghanistan, the seat

of an extensive empire under two different mediasval

dynasties, and again of prominent interest in the modern
history of British India. Ghazni stands on the high table-

land of central Afghanistan, in 68° 20' E. long., 33° 34' X.

lat., at a height of 7726 feet above the sea, and on the

direct road between Kandahar and Cabul, 233 miles by
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road N.E. from the first, and 8j miles S.W. from the second.

It also stands at the head of the Gomal route from the

Indus, one much followed by trade.

Ghazni, as it now exists, is a place in decay, and probably

does not contain more than -tUOO inhabitants. It stands

at the base of the terminal spur cf a ridge of hills, an off-

shoot from the Gul-Koh, which forms the watershed between

the Arghandiib and Tarnak rivers (see Afghanistan). Tiio

castle stands at the northern angle of the town next the

liauzO' Villacje &
Tomb of Jlct'iiaud.

Sketch of Ghazm and its Enviroua.

hills, and is about IDO feet above the plain. The town
walls stand on an elevation, partly artificial, and form an

irregular square, close on a mile in circuit (including the

castle), the walls being partly of stone or brick laid in mud,
end partly of clay built in courses. They are flanked by
numerous towers. Tliere is also a IjophoUd fansae-brftye

wall, and a ditch which can be filled (partially at least)

from the Ghazni river, which flows close to the west of the

town. There arc three gates. The town consists of dirty and
very irregular streets of houses several stories high, but with

two otraighter streets of more pretension, crossing near the

middle of the town. New fortifications had been erected

previous to 1857, but their present state is not known.
In 1839 they were of no real power to resist artillery of

moderate calibre, though imposing in aspect and highly

picturesque, judging from the views given by Sir Keith
Jackson and others. Of the strategical importance of

Ghazni there can hardly be a question. The view to the

south is extensive, and the plain in the direction cf Kanda-
har stretches to the horizon. It is bare except in the

vicinity of the river, where villages and gardens are

tolerably numerous. Abundant crop's of wliest and barley

are grown, as well as of madder, besides minor products.

The cUmate is notoriously cold,—snow lying two or three

feet deep for about three months, and tradition speaks of the

city as having been more than once overwhelmed by snow-

drift. Fuel is scarce, consisting chiefly of prickly shrubs.

In summer the heat is not like that of Kandahar or Cabul,

but the radiation from the bare heights renders the nights

oppressive, and constant dust-storms occur. It is evident

that the present restricted walls cannot have contained the

vaunted city of Mahmild. Probably the existing site formed

the citadel only of his city. The remarks of Ibn Batuta

(c. 1332) already suggest the present state of things, viz., a

small town occupied, a large space of ruin ; for a considerable

urea to the N.E. is covered with ruins, or rather with a vast

extent of shapeless mounds, which are pointed out as Old
GhaznL The only remains retaining architectural character

are two remarkable towers, rising to the height of about 140
feet, and some 400 yards apart from each other. They are

similar, but whether identical, in design, is not clearly

recorded. They belong, on a smaller and far less elaborate

scale, to the same class as the Kutb Miuar at Delhi. Views

of one of the minarets will be found in Fergusson's Indian

Architecture, in Vigne's Visit to Ghazni, Cabul, itc-, in

Atkinson's Sketches in Afghanistan, and other works.

Arabic inscriptions in Cuiic characters show the most

northerly to have been the work of Mahmild himself, the

other that of his son Masa'ild. On the Cabul road, a

mile beyond the Minaret of Mahmiid, is a village called

Eauzah (" the Garden," a term often applied to garden-

mausoleums). Here, in a poor garden, stands the tomb
of the famous conqueror himself. It is a prism of white

marble standing on a plinth of the same, and bearing a

Cufic inscription praying the mercy of God on the most

noble Amir, the great king, the Lord of church and state,

Abul KAsim Mahmid, son of Sabuktigin. The tomb
stands in a rude chamber, covered with a dome of clay,

and hung with old shawls, ostrich egga, tiger-skins, and

so forth. The village stands among luxuriant gardens and

orchards, watered by a copious aqueduct. Sultan Baber

celebrates the excellence of the grapes of Eauzah.

The famous " Gates of Somnath " (so-styled) were at-

tached to the building covering Mahmild's tomb until

their removal to India, under Lord EUenborough's orders,

on the evacuation of the country in 1842. The gover-

nor-general's intention, as announced in a famous prose

pasan addressed to the Hindu princes, was to have

carried them solemnly through Upper and Central India to

Guzerat, and there to have restored them to the (long-

desecrated) temple. Calmer reflexion prevailed, and the

gates were consigned to the arsenal at Agra, where they

now remain. These gates (11 feet in height, 9i in width)

are ascertained to be of Himalayan cedar (deodar), and are

richly carved in geometric Saracenic patterns, so that

there is no likelihood of any real connexion with Somnath.

But tradition did ascribe to them such a connexion. And

when Shih Shiija in 1831 treated with MahArija Ranjit
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Singh for aid to recover the throne of Cabul, one of Ranjit's

stipulations was the restoration of the gates to Somnath,

a circumstance which probably suggested the notion to the

eccentric governor-general. A still more remarkable fact

(stated in a report by Capt. Claude Wade, dated 21st Nov.

1831) is that the shdh reminded the mahdrdja of a prophecy

that foreboded the downfall of the Sikh dominion on the

removal of the Ghazni gates. The gates were removed to

India in the end of- 1842 ; and the Sikh kingdom practically

collapsed with the death of Sher Singh in September 1843.

Another relic of Sultan Mahmud is the Band-i-SuUdnj a

great dam on the Ghazni river, some 12 miles above the

city. Baber describes it as 80 or 100 feet in height, pro-

bably along the slope, and about 600 feet long. It bad

lain ruined in his time since its destruction by Alauddin

Jahinsoz, but Baber sent money to restore it. Vigne calls

it only 25 feet in height. He found it much out of repair.

It supplies irrigation to the plain west of Ghazni
There are many holy shrines about Ghazni surrounded

by orchards and vineyards. Baber speaks of them, and tells

how he detected and put a stop to the imposture of a pre-

tended miracle at one of them. These sanctuaries make
Ghazni a place of Moslem pilgrimage, and it is said that at

Constantinople much respect is paid to those who have

worshipped at the tomb of the great GhdzL To test the

genuineness of the boast, professed pilgrims are called on to

describe the chief notahilia of the place, and are expected

to name all those detailed in certain current Persian verses.

The city ia not mentioned by any narrator of Alexanders expedi-

tion, nor by any ancient author so as to admit of positive recogni-

tion. But it is very possibly the Gazaca which Ptolemy places

among the Paroparaisadce, and this may not be inconsistent irith

Sir H. Eawlinson's identification of it with Oazos, an Indian city

spoken of by two obscure Greek poets as an impregnable place of

war. The name is probably connected with the Persian and Sans-

krit ganj and ganja^ a treasury (whence the Greek and Latin
Gaza). We seem to have positive evidence of the existence of the

city before the Mahometan times (644) in the travels of the Chinese

pilgrim, Hwen Thsang, who speaks of Ho-si-na {i.e., probably
GhazTia) as one of the capitals of Tsauhuta or Arachosia, a place

of great strength. In early Mahometan times the country adjoin-

ing Ghazni was called Zdbul. "WTien the Mahometans first invaded
that region Ghazni was a wealthy entrepSt of the Indian trade.

Of the extent of this trade some idea is given by Ibn Haukal, who
states that at Cabul, then a mart of the same trade, there wag sold

yearly indigo to the value of two million dinars (£1,000,000).
The enterprise of Islam underwent several ebbs and flows over this

region. The provinces on the Helmand and about Ghazni were
invaded as early as the caliphate of Moawia (662-6S0). The arms
of Ya'kiib Leis swept over Cabul and Arachosia (Al-Rukhaj) about
871, and the people of the latter country were forcibly converted.

Though the Hindu dynasty of Cabul held a part of the valley of

Cabul river till the time of Mahmud, it is probably to the period
just mentioned that we must refer the permanent Mahometan occu-
pation of Ghazni. Indeed, the building of the fort and city is

ascribed by a Mahometan historian to 'Amrii Leis, the brother and
successor of Ya'kub {d. 901), though the facts already stated dis-

credit this. In the latter part of the 9th century the family of

the Samanf, spningfrom Samarkand, reigned in splendour at Bok-
hara. Alptigin, originally a Turkish slave, and high in the service

of the dynasty, about the middle of the 10th century, losing the
favour of the court, wrested Ghazni from its chief (who is styled
A-bii Bakr Lawik, wali of Ghazni), and established himself there.

His government waa recognized from Bokhara, and held till his
death. In 977 another Turk slave, Sabuktigi'n, who had married
the daughter of his master Alptigin, obtained rule in Ghazni. He
made himself lord of nearly all the present territory of Afghanistan
and of the Punjab. In 997 Mahmud, son of Sabnktigin, succeeded
to the government, and with his name Ghazni and the Ghaznevid
dynasty have becoma perpetually associated. Issuing forth year
after year from that capital, Mahmud carried fully seventeen expe-
ditions of devastation through northern India and Guzerat, as well
as others to the north and west. From the borders of Kurdistan
to Samarkand, from the Caspian to the Ganges, his authority
waa acknowledged- The wealth brought back to Ghazni was
enormous, and contemporary historians give glowing descriptions
of the magnificence of the capital, as well as of the conqueror's
munificent support of literatui-e. Mahmud died in 1030, and
some fourteen kings of his house came after him ; but thougli
there was some revival of importance under Ibrahim (1059-1099),

10—21

the empire never reached anything like the same splendour and
power. It was overshadowed by the Seljuks of Pei-sia, and by
the rising rivalry of Ghur ig. v.), the hostility of whidi it had
repeatedly provoked. Bahram Shah (1118-1152), put to death Kut-
buddin, oue of the princes of Ghur, called king of the Jibdl or Hill

country, who had withdrawn to Ghazni. This prince's brother,

Saifuddin Suri, came to take vengeance, and drove out Bahram. But
the latter recapturing the place (1149) paraded Saifuddin and his

vizier ignominiously about the city, and then hanged them on the

bridge. Ala-uddin of Ghiir, younger brother of the two slain

princes, then gathered a great host, and came against Bahram, who
met him on the Helmand. The Ghiiri prince, after repeated vic-

tories, stormed Ghazni, and gave it over to fire and sword. The dead
kings of the house of Mahmud, except the conqueror himself and
two others, were torn from their graves and burnt, whilst the bodies

of the princes of Ghur were solemnly disinterred and carried to the

distant tombs of their ancestors. It seems certain that Ghazni never

recovered the splendour that perished then (1152). Ala-uddi'n,

who from this deed became known in history as Jahdn-soz {BiHle-

monde), returned to Ghiir, and Bahram reoccupied Ghazni ; he died

in 1157. In the time of his son Khusru Shah, Ghazni was taken by
the Turkish tribes called Ghuzz (generally believed to have been

what are now called Turkomans). The king fied to Lahore, and the

dynasty ended with his son. In 1173 the Ghuzz were expelled by
Ghiyassuddin Sultan of Ghur (nephew of Ala-uddin Jahansoz), who
made Ghazni over to his brother Muizuddin. This famous prince

whom the later historians call, it is not clear why, Shahdb-itddin

Ghuri, shortly afterwards (1174-5) invaded India, taking Multan
and Uchh. Thia was the first of many successive inroads on western

and northern India, in one of which Lahore was wrested from

Khusru Malik, the last of Mahmud's house, who died a captive in

the hills of Ghur. In 1192 Prithvi Rai or Pithora (as the Moslem
writers call him) the Chohan king of Ajmir, being defeated and
slain near Thanesar, the whole country from the Himalaya to

Ajmir became subject to the Ghuri king of Ghazni. On'the death

of his brother Ghiyassuddin, with whose power he had been con-

stantly associated, and of whose conquests he had been the chief

instrument, Muizuddin became sole sovereign over Ghiir and
Ghazni, and the latter place was then again for a brief period the

seat of an empire nearly as extensive as that of ilahmud the sou

of Sabuktigi'n. Muizuddin crossed the Indus once more to put down
a rebellion of the Ehokars in the Punjab, and on his way back
was murdered by a band of them, or, as some say, by one of the

Muldhidah or Assassins. The slave lieutenants of Muizuddin
carried on the conquest of India, and as the rapidly SBCceeding

events broke their dependence on any master, they established at

Delhi that monarchy of which, after it had endured through many
dynasties, and had culminated with the filoghul house of Eaber,

the shadow perished in 1857. The death of Muizuddin was fol-

lowed by sti-uggle and anarchy, ending for a time in the annexation
of Ghazni to the empire of Khwarazm by Mahommed Shah, who
conferred it on his famous son, Jalaluddin, and Ghazni became the

headquarters of the latter. After Jenghiz Khan liad extinguished

the power of his family in Turkestan, Jalaluddin defeated the

army sent against him by the Mongol at Parwan, north of Cabul.

Jenghiz then advanced and drove Jalaluddin across the Indus, after

which he sent Okkodai his son to besiege Ghazni. Henceforward
Ghazni is much less prominent in Asiatic histoiy. It continued

subject to the Mongols, sometimes to the house of Hulaku in Persia,

and sometimes to that of Chaghatai in Turkestan. In 1326, after a

battle between Amir Husain, the viceroy of the fonner house in

Khorasan, and Tarmashirin, the reigning khan of Chaghatai, the

former entered Ghazni and once more subjected it to devastation,

and this time the tomb of Mahmud to desecration. The statement

in a recent book on Afghani'^tan, that a new Ghori dynasty reigned at

Ghazni from 1336 to 13S3, is erroneous.

Ibn Batuta (c. 1332) says the greater part of the city was in ruins,

and only a small part continued to be a town . Timur seems n^ver to

have visited Ghazni, but we find him in 1401 bestowing the govern-

ment of Cabul, Kandahar, and Ghazni on Pir Mahommed, the son of

}us son Jahangir. In the end of the century it was still in the band*
of a descendant of Timur, Ulugh Beg Jlirza, who was king of Cabul
and Ghazni. The illustrious nephew of this prince, Baber, got

peaceful possession of both cities in 1504, and has left notes on both

in his own inimitable Memoirs. His account of Ghazni indicates how
far it had now fallen. " It is," he says, '* but a poor mean place,

and I have always wondered how its princes, who posiiessed also

Hindustan and Khorasan could have chosen such a wretched country

for the seat of their government, in preference to Khorasan." He
commends the fruit of its gardens, which still contribi.te largely to

the markets of Cabul. Ghazni remained in the hand-, of Baber'a

descendants, reigning at Delhi and Agra, till the iijvas'ou of ICadir

Shah (173S), and became after Nadir's death a partof Ihs new king-

dom of the AfghansunderAhmod Sb.ili Durrani. "VVc knowof buttwo
modem travellers who have recorded visits to the place previous to

the war of 1839. George Forster passed as a disguised tFavelhr with

a ka&la in 1783. "Its slender existence," he says, "is now ii.aij
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tained by some Hindu families, who eupport a small traffic, aoJ

supply the wants of the few Mahometan residents." Mr Vigne

visited it in 1836, having reached it from Multan with a caravan of

Loh4ni merchants, travelling by the Gomal pass. The historical

name of Ghazni was brought back from the dead, as it were, by tlie

news of its capture by the British army under Sir John Keane, 23d

July 1839. The siege artillery had been left behind at Kandahar
;

escalade was judged impracticable ; but the project of the command-

ing engineer, Captain George Thomson, for blowing in the Cabul

gate with powder in bags, was adopted, and carried out success-

inlly, at the cost of 182 killed and wounded. Two years and

£ half later, the Afghan outbreak against the British occupa-

tion found Ghazni garrisoned by a Bengal regiment of sepoys, but

neither repaired nor provisioned. They held out under gieat hard-

snips from 16th December 1841 to 6th March 1842, when they sur-

rendered. In the autumn of the same year General Nott, advancing

from Kandahar upon Cabnl, reoccupied Ghazni, destroyed the de-

iences of the castle and part of the town, and carried away the

famous gat&s. Since then Ghazni has not been entered by any

Knglishinan ; for when Colonel Lumsden's mission passed this way
in 1857 they were not allowed to approach the place.

See Elliot, Hist, of India, ed, bj- Dowaon ; TabakAti-i-yusiri, translated by
Major Raverty iu the Bibliolhrca Indica; E. Thomas. In J. li. As. Soc, vols. Ix,

andxTil.; Foiatei'a Journej/ ; Vigne'a Visit to Ohusni, &c.( Masson'a Traeel^x

Reportfl of Lnmsdcn'8 Mission in 1857 ; Jout-nal of the As. Soc. of Bentjal, vol. xii.;

Autobiography of Baber, by Leyden and Eisklne; Cuiinlnghama Mist, of the

Sikht, *c (H. Y.)

GHEE (Sanskrit, Ghrita),a kind of clarified butter made
in the East. The best is prepared from butter of the milk

of cows, the less esteemed from that of buffaloes. The

butter is melted over a slow fire, and set aside to cool ; the

thick, opaque, whitish, and more fluid portion, or ghee, re-

presenting the greater bulk of the butter, is then removed.

Thfi less liquid residue, mixed with groundnut oil, is sold

as an inferior kind of ghee. It may be obtained also,

according to the Indian Domestic Economy and Receipt

Book, p. 16, 6th ed., 1865, by boiling butter over a clear fire,

skimming it the while, and, when all the water has evapo-

rated, straining it through a cloth. Ghee which is rancid

or tainted, as is often that of the Indian bazaars, is said to

be rendered sweet by boiling with leaves of the Moringa

pterygosperma or horse-radish tree. In India ghee is

one of tlie commonest articles of diet, and indeed enters

into the composition of everything eaten by the Brahmans.

It is also extensively usod in Indian religious ceremonies,

being offered as a sacrifice to idols, which are at times

bathed in it. Sanskrit treatises on therapeutics describe

ghee as cooling, emollient, and stomachic, as capable of

increasing the mental powers, and of improving the voice

and personal appearance, and as useful in eye-diseases,

tympanitis, painful dyspepsia, wounds, ulcers, and other

affections. Old ghee is in special repute among the Hindus

as a medicinal agent, and its eflicacy as an external applica-

tion is believed by them to increase with its age. Ghee more

than 10 years old, the purdna ghrita of Sanskrit materia

medicas, has a strong odour, and the colour of lac. Some
specimens which have been much longer preserved—and
" clarified butter a hundred years old is often heard of "

—

have an earthy look, and are quite dry and hard, and nearly

inodorous. Medicated ghee (Sanskrit, ghrila pdka) is made
by warming ordinary ghee to remov? contained water, melt-

ing, after the addition of a little turmeric juice, in a metal

pan at a gentle heat, and then boiling with the prepared drugs

till all moisture is expelled, and straining through a clotL

See Udoy Chand Dut, The Materui Medica of the Hi7idus, com-
piledfrom Sanskrit Medical Works, Calcutta, 1877, and, on the uses

of ghee in culinary operations, the above quoted J^ccipt Book, and
The Indian Cookery Book, Calcutta (1869 ?).

GHEEX, or Geel, a town of Belgium", in the province of

Antwerp, about 25 miles E. of Antwerp, on the railway

between Herenthals and Moll, with a population, according

to the census of 1876, of 10,265. Situated in the midst of

that half barren stretch of moorland which is known as

the Campine or Kampenland, it would have been of little

importance, in spite of its manufactures of cloth, leather,

wooden shoes, and wax lights, had it not for long centuries

been the seat of a unique method of dealing with the insane.

A local legend, tracing the origin of the town back to a

chapel of St Martin erected in the 7th century, goes on to

tell how an Irish princess, fearing the fate that long after-

wards befel Beatrice Cenci, sought refuge in this remote

asylum, but was pursued by her relentless father and put

to death, along witli a priest Gerrebert, the companion of

her flight. The tomb of the victims was soon discovered

to have a healing virtue for minds diseased ; the sainted

Dvraphna became the patroness of the insane ; and a large

and beautiful church in her honour was erected on the site

of St Martin's chapel. Commenced in the 12th century,

it was finislied in 1340, and consecrated by the bishop

of Cambray ; and the pilgrimages to the tomb were

sanctioned by a brief of Eugenius IV. In 1538 Jean de

MtSrode, within whose domains the cliurch was situated,

instituted a vicariate of nine priests and a director, and iu

1562 Henri de Merode transformed the vicariate into a

regular chapter of nine canons and a dean. The church

still remains to bear witness to the importance formerly

attached to the shrine ; and though the tomb of St

Dymphna has long been a cenotaph, a few stray enthusiasts

still pass beneath it in hopeful imitation of tlie thousands

in byegone years, whose knees have worn deep furrows in

the pavement as they made their ninefold transits on nine

successive days. As food and lodging had to be provided

for the patients who were brought to the saint, the inhabit-

ants of Gheel grew accustomed to the treatment of the

various kinds of mental alienation, and gradually discovered

that forcible measures were mucli less frequently necessary,

and danger less likely to result from free intercourse with

the insane, than was generally believed throughout Europe.

When AI. Pontecoulant was appointed by Napoleon prefect

of the Revolution department of the-Dyle, his attention

was called to the success of the domestic regime in force at

Gheel, in contrast to the sad condition of affairs in the asylum

at Brussels, and he caused the patients to be removed from

the capital to the little country town. His example was

freely followed by the authorities of different districts, and

Gheel received fuU oflicial recognition. Investigations

undertaken about 1850 by M. Ducp^tiaux, inspector-general

of benevolent establishments in Belgium, resulted in the

reform of such abuses as- had crept into the system; and
the relations of the patient and his protectors were placed

on a strict legal footing by the law of 1st May 1851.

Further ameliorations have been introduced in 1852, 1857,

1858, itc. The whole management of the system is under
the supervision of officially appointed physicians, and the

advantages of a regular establishment are thus combined
with those of domestic comfort, social freedom, and activity.

Permission to receive patients is granted not only to the

town residents, but also to the villagers of the vicinity.

Among the numerous works and papers descriptive of Gheel
and its regime, the following may be mentioned;—Gazot, Eist.

ccclisiastique dcs Pays Bos, 1614 ; BifB, '*Memorie originali," in

Oazcita mcdira. ItaJiana, 2d Oct. 1854 ; Brown, in Asyluin Journal,

1858; Bucknill, Ibid., 1868, 1859 ; Bulckens, Rapport, &c:, Brussels,

1857
;
papers by Auguste Droste, in Jllg. Zeitsch. filr Psychialrie,

1853, Corr. Blatter der Dcutschtn Oes. fiir Psychialric, 1856, Bygea,

1857, and Deutsche Klinik, 1858 ; Esquirol, Mai. mcntalcs, vol. ii.;

Jules Duval, Ohetl, ou Uttt colonie d aliin^s, Paris, 1860 ; Rnedy,
Gheel, Beitrag zur Gesch. dcr-praki. Psychiatrie, Berlin, 1875.

GHENT, in Low Latin Ganda or Gandavum, in French

Gand, in Flemish Gend, in German Gent, a city of Belgium,

at the head of the province of East Flanders, is situated

about 30 miles to the west of Antwerp on the Scheldt and
the Lys. The two streams branch out to such an extent

as to partition the town into 26 islands, which ai'e connected

by about 270 bridges, 42 being of stone, and 28 of ths

others being wooden structures of considerable size. In

general Ghent is well built, and, though the older portion

has narrow and gloomy lanes, it occupies as a whole a larger

area than most European towns in jiroportion to the popop
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lation and the number of houses. A striking and pleasing

feature is the number of promenades, the most noteworthy

being the Coupure or " Cutting," so called from the branch

of the Bruges canal constructed in 1758. Gardens, orchards,

and corn-fields are enclosed within the ancient boundaries

of the walls, which extended nearly 8 miles in circumfer-

ence. An excellent view of the city and its environs is

obtained from the belfry of the grand old watch-tower

erected by the men of Ghent between 1183 and 1339,

from whose summit the voice of the famous bell Roland

called the burghers together for fire or fray. The present

Plaji of Ghent.

9. Chuichof St Michel.
10. Cliurch of St Nicholas.
11. HKlel (1« Ville
12. Watch Tower (Be:(ry).

13. Cathedral of St Bavon.
14 University.
15. Couit-Huuse.
IC. Theatro.
17. Baths.

Abbey St Bavon.
Il^guinaee.
Chuicii of Sto Barbe.
Theatre
Cas-Woikfl,
Chuich of St Anne.
Little Bettuinace.

26, 27 Barracli).

1. Oi'cat B&Kutnaee.
2. Cliurcli of St Saiiveur,

3. Library and Royal
Atheiisiini.

4. CImrcIi of St Jaequea.
5. Statue of Artevelde.
C. Cannon (Dullc Grictc). 15. Couit-Huuse. I 24.

7. Counts' Castle. IC. Theatro. 1 25,
8. fish Market.

spire of cast iron dates from 1854, but it is still surmounted
by the goldeu dragon brought to Ghent from the church of

St Sophia in Constantinople, not long after the conquest of

that city by the crusaders. Roland was removed by Charles

v., and its place is now supplied by a chime of 44 bells.

Almost all the houses of the wealthier classes of Ghent
are constructed after the Italian fashion, with wide portes-

cocheres, spacious courtyards, and lofty staircases: but along

the quays and in the older streets there are still numerous
specimens of the quainter and grander architecture of the

16th and 17th centuries. The industrial classes live for

the most part in long monotonous rows of poor-looking

houses. Among the public squares the most noteworthy
are the Friday Mririiet {ifarche du Veiidiedi), where in

former days the counts of Fianders were inaugurated and
the trades unions used to assemble ; the Kauler (the word
in Flemish means field), which became the Place d'Armes
in 1812, and is the favourite rendezvous of the fashionable

world : the Plaine de St Pierre, especially used for military

reviews ; the Corn Market, which is one of the busiest spots

in the town ; and the Place Sainte Pharailde, which contains

the facade of the fish-market and the gate of the Counts'

Castle, and is annually the scene of the so-called Fair of the

Little Presents {Presentjesmarkt). The Plaine des RecoUets,

which takes its name from the convent of the Reformed
Franciscans (1225-1796), was in 1836 chosen as the site

of the new court-house. Near the Friday Market is an

enormous cannon, 18 feet long, 10 feet in girth, and nearly

3 feet wide at the mouth, formed in the same fashion as

"Mons Meg" in Edinburgh Castle, and surnamed Dulle

Griele, or " Mad Meg or Margaret."

The cathedral of St Bavon (Flera. Sae/s) ranks as one

of the most splendid of the churches of Belgium. Though
the original foundation dates from the 9th or 10th century,

the crypt and choir of the actual edifice have no higher

antiquity than the 13th century, and the other parts were

not completed till the 16th. The roof of the nave has been

erected since the destructive fire of 1822. Originally

dedicated to St John, the church received its present name
only in 1540, when Charles V. made it the seat of the

collegiate chapter of the abbey of St Bavon ; and it was

not till 1559 that it was constituted a cathedral at the

request of Philip II. of Spain. In its exterior St Bavon's

is rather heavy in style, but it is surmounted by a fine

octagonal tower, which, before the destruction of the spire

by lightning in 1603, had a height of 360 feet, and still

reaches 270 feet. The interior is remarkable for the rich-

ness and variety of its decorations. The choir and transepts

are lined with black marble, and the balustrades are of

white or variegated marble A statue of St Bavon in his

ducal robes adorns the high altar, and in front are four tail

copper candlesticks which belonged to Charles I., and bear

the royal arms of England. Beneath the windows of the

choir are affixed the arms of the knights of the golden fleece,

whose last chapter was held by Philip II. in St Bavon's in

1559. The chapels are twenty-four in number ; their gates

are of brass, and almost every available spot has its paint-

ing or statue. The eleventh is known as the Chapel of the

Lamb, as it contains the central and principal portion of

the famous Adoration of the Lamb painted by John Van

Eyck in 1432. Hubert Van Eyck, his brother and compeer,

and Margaret, his sibter, lie buried in the crypt. The

church of St Nicholas—an early Gothic structure, with a

great tower of the 15th century and a modern portico—has

the credit of being the oldest in the town ; and St Michael's,

dating from about 1450, but frequently restored, is memor
able as the scene of the worship of reason during the French

Revolution. Previous to the Revolution there existed in

Ghent a large number of convents and monasteries (thirty-

seven establishments of this class, with 1122 inmates, are

recorded in 1781); and one of its most famous institutions

at the present day is the B^guinage of St Elizabeth, a com-

munity of about 600 or 700 nuns, who inhabit a separate

quarter of the town, consisting of little brick-built cottages

arranged in streets and squares within a common wall.

Among the secular buildings of Ghent one of the finest

is the Hotel de Ville, its northern fagade being an excep-

tionally rich example of flamboyant Gothic of the 15th

century, and its eastern facade presenting a curious contrast,

with its rows of Doric, Ionic, and Corinthian columns after

the style of the Italian Renaissance. The court-house or

palais de justice is a heavy but imposing structure in the

Romanesque manner, erected between 1835 and 1843 by

the architect Roelandt at the common expense of the state,

the province, and the town. The minor apartments of the

lower floor have been all more or less sacrificed to the great

Hall of the Lost Footsteps, which is 240 feet long and 70

feet wide. Abo'it the same time the same architect was

entrusted with the designs for the casino, a building adapted
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for the flower-shows of the Botanical Society and the

concern of the choral union of St Cecilia. The so-caUed

Goyernment house, which is partly occupied bythe provincial

administration and partly by the governor as his residence,

was assigned by Charles V. to the provost of St Bavon,

became in 1581 the property of William of Orange (the
1

Silent), at a later date served as episcopal palace, and in the

time of Napoleon was the prefecture. The present episcopal

palace was built in 1845 as an appendage to the cathedral

With benevolent institutions of various kinds Ghent is

aDundantly supplied. A lunatic asylum, the Hospital of

the Byloque, founded aa early as 1225, a maternity hos-

pital dating from 1827, a blind asylum (1854) due to the

beneficent bequests of L. Van Caneghem, a deaf and dumb
institution (1822), and an atelier de charile, or establish-

ment for giving work to the unemployed, which has been

in operation since 1817, are worthy of special mention.

It would be less of a paradox than might be supposed if

the great penitentiary (Rasphuis, or Maison )le Force) hccd

been included in the list ; for it is remarkable, not only

for the sumptuous style of its buildings, but for the phil-

antTiropie character of its administration. It was erected

between 1772 and 1825 at a cost of 2,150,000 francs, and

can accommodate 2GOO prisoners.

The spacious university buildings were erected between

1819 and 1826,' at the expense of the city, under the

auspices of William I., king of Holland. They were

designed by Koelandt in the Greek style, and one of the

principal features is a portico after the model of the -Pan-

theon at Rome. The university library, containing upwards

of 100,000 volumes, and reckoned one of the most valuable

in Belgium, was formerly the property of the town. Along

with the royal athenaeum or iigh school, it occupies the old

abbey of Baudeloo, founded by Baldwin of Constantinople

in 1199. The abbey gardens were transformed in 1797

into a botanical garden, which now ranks as one of the

finest in Europe. A royal academy for the encouragement

of art, founded in 1751 by Charles Marissal, and a musical

conservatory originated by the communal council in 1835

are both flourishing institutions ; and the technical school

with about 800 pupils is one of the very best in Belgium.

The Natural History Society, dating from 1851, has estab-

lished a zoological garden.

Though Ghent has no longer the industrial pre-eminence

that it enjoyed in the 14th and 15th centuries, it is still

the principal seat of the cotton and leather manufactures

of Belgium. Flax-spinning, calico-printing, and eugar-

refinmg are also extensively carried on, and there are

engineering works, chemical works, iron-foundries, soap-

works, paper-milb, and breweries. No fewer than sixty

considerable firms, trading with Germany, France, Italy,

and Russia, are engaged in commercial floriculture ; and,

as a consequence, the flower-shows of Ghent, as they were

perhaps the earliest,' are still among the finest exhibitions

of the kind in Europe. The trade of the town, which deals

mainly with the products and raw materials of the indus-

tries, is fostered by a good railway system and numerous

canals. There is direct communication with the sea by a

grand canal, which, however, unfortunately for the Belgians,

enters the sea at Terneuse in Dutch territory. The harbour,

eompleted in 1818, is capable of accommodating 400

vessels, and vessels drawing 17 feet of water can unload

under the walls of the town. At Sas van Gend, 15 miles

north of the city, on the frontier of Holland, there are

sluices by which the district can be laid under water.

In 1812 Ghent had no more than 55,161 inhabitants;

by 1856 they had increased to 109,668, and by 1869 to

121,469. The census of 1876 gave 127,653. Among the

celebrities born in the city are Henry Goethals, distinct-

ively Henry of Ghent, a famous theologian and member of

the Sorbonne (d. 1295); Philippe Mouskes, the chronicler;

P. Vanderberghe or Montanus, the geographer ; Daniel

Heinsiua ; Jacques van Zevecote, one of the principal Flemish

poets ; Lauren Delvaux, a sculptor ; C. L. Diericr, the

local historian ; and J. Guislain, the lunacy physician.

The investigations of local antiquaries leave it still doubtful

Tvliether Ghent had a Roman origin, as Petrarch supposed {Gandavuin
Cocsarc conditori supcrbum). That there was a military fortress

on the spot in the 7th century, ia proved hy Baudemont's life of

St Ajuand, the first missionary of Christianity in the district

{Ada Sanctorum vol. L). Of the two monasteries founded by the

saint in honour of St Peter, the one near the Antwerp sate was
richly endowed by St Bavon, and his name- became attached, not

only to the building, but to the part of the city. About the year

1000 Baldwin Ironarm, first count of Flanders, took possession of

Ghent, and a few years after he erected the Gravensteen or Counts'

Castle. Trade and raanufactures, especially of linen and woollen,

were encouraged by Baldwin and his successors, and by the close of

the 12th century the men of Ghent were able to purchase commer-
cial and political privileges, and to estabUsb a form of municipal

government. They established a court of justice, elected sheritfs,

joined the association of the Hanse Towns, and obtained the free

navigation of the Rhine from the emperor Frederick I. By the

charter of 1192 they obtained the right of fortifying their city, and
the first circumvallation carried out between that date and 1214 had
a development of 6560 feet. By the end of the 13th century Ghent
was a greater city than Paris. In the 14th, under the leadership of

the famous Jacob van Artevelde and his son Philip (1332-1382),

it raised frequent insurrections against the counts of Flanders, and
took a prominent part in the political movements of the Low Coun-

tries. In 1385 it was obliged to submit to the duke of Burgundy,

but its rights and privileges were left uninjiued. At the commence-
ment of the 16th century it had upwards of 40,000 men employed

in the "woollen manufactures alone, and was able' to place m the

field from 18,000 to 20,000 men-of-arms. When in 1452 the duke

of Burgundy, Philip the Good, imposed a tax on salt and grain, it

rose in rebellion, but after a few years' conflict thfe defeat at Gaveren

left it at the duke's mercy. The independence of the burghers was far

from being crushed. They showed themselves as turbulent as ever

under Mary of Burgundy, who made the city her principal residence
;

and when she made certain unpopular concessions to Louis XL, they

took the law into their hands, and on April 8, 1477, put to death in

her presence the two councillors Hugonet and Himber-Cotut, Vvhom

she had intrusted with the mission. After her marriage at Ghent
(August 17) with Maximilian of Austria, matters were more jjeaceful.

On Mary's death in 1482 the discontent of the people again broke

out. In 1488 they restored their ancient form of government,

and held out against the emperor Frederick, who led an army
ecainst them in person, but at length in 1492 they came to terms.

In 1500 Charles V. was bom in the palace at Ghent, the site of

which is now occupied by the street called the Cour des Princea.

His reign was a critical one for the city, for though it had a popula-

tion of 175,000, it was but a drop in the bucket of his vast dominions,

and he treated it with but little consideration. When in 1536 his

sister Maria, at that time in command of the Ketherlands, detnanded

the extraordinary subsidy of 1,200,000 gold florins tiom Flanders, the

citizens refused to contribute, and in 1539 they took anna in self

defence. Charles himself appeared on the scene in 1540, forced

them to submission, depiived them of their privileges, executed 26

of the principal leaders of tlie revolt, confiscated the public build-

ings, and erected a citadel at a total expense cf 411,334 Uvres, the

greater part of which had to be defrayed by Ghent itself. Even this

did not crush the spirit of the city. It was by the pacification of

Ghent, signed in the town-hall Jfov. 8, 1678,. that Holland and

Zeeland, and the southern states of the Netherlands, formed a:i

alliance against the Spanish supremacy, and three days after the

Spanish gamson capitulated to the citizens. In 1584, however, the

duke of Parma captured the town for Philip, and the citadel, which

had been almost completely demolished, was restored. The
attempts of the French in 164'l and 1642 to get possession of Ghent

were frustrated by laying the country under water ; but in 1C7S,

though in the meanwhile the fortifications had been considerably

extended, the f<,eble garrison under Don Francisco de Pardo waa

unabLo to defend the place against Marshals Humieres, Luxem-
bourg, Schomberg, and Vauban. Ghent continued in French

hands till the peace of Nimwegen. It played an important part

in the war of the Spanish succession, being captured in 1 V'06 by Marl-

borough, recovered in 1708 by the French Marquis de Griraaldi, and

again captured by Marlborough in 1709. In the war of the

Austrian succession, Louis XV. made his entry into the city on 25tli

July 1745, and remained in possession till the treaty of Aix-

la-Chapelle in 1748. By. order of Joseph II. in 1781, the citadel

and fortifications were dismantled, and the grounds on which tliey

were built were sold. Under the regime of the French Revolution

the city was made the chief town of the department of the Scheldt.
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By the Jieace of Tails (1814) it passeJ iiith Belgium to HoUanJ
;

but it took an active part in the movement for the separation of

the two kingdoms, and after the separation was accomplished (1830)

continued to be the "headquarters of the agitation of the Orange

party. On the recommendation of the duke of Wellington, wlio

visited the town in 1821 to give his opinion J)n the plans, a new

citadel was erected according to the designs of 11. Gey van Pittius

(1822-1830).

See Jean cleThielrode, Chffiitique Jt St Lavon; Sandcrua. Verheerlyit Viaenderen;

De Joiighe. Gendtsche Cesr/iiedenis>fn, 174C; Dieiics. Topographic de i'anci'ting

vittc de G'lnd (Client, ISOS), Menioires sur la tille de Gaud (Ghent, 1814-15, 5

vols.), J/^m. iur tes lois. ttc, del Oaalois (Client, 1U17-18), Hem. sur le Droit

public de la ville de Catid [Gheni, ]S\S), and /A( Gentic/i Cliarlerboectje lOhenU
ismy, Gachard, Itelatiom des troubles de Gand sous Charles Quint (Brussels,

1834-5,3 vols.): P. C. Van der Meeisch, Memorienboek del- Slnd G/trtir [Ghenr,

1853): and " Me'moire sur la ville de Gand conaid*fi-^e eomme place de gueiTe,"

ill i/emoires Courcmnes de I'acad. royale de Delgiijue,iom. xxv, 1S51-53 (Brussels,

1S54'; C. L. Cyselynck, Guide de la ville de Gand precede dune notice hislorique,

(C.J-^n. d.).

GHENT, JoDocus, or Justus, OF (1465-75). The public

records of the city of Ghent have been diligently searched,

but in vain, for a clue to the history of Justus or Jodocus,

whom Vasari and Guicciaidini called Giusto da Guanto.

Flemish annalists of the 16th century have enlarged upon

the scanty statements of Vasari, and described Jodocus as

a pupil of Hubert Van Eyck. But there is no source to

which this fable can be traced. The registers of St Luke's

guild at Ghent comprise sis masters of the name of Joos

or Jodocus who practised at Ghent in Ihe 15th century.

But none, of the works of these masters have been preserved,

and it is impossible to compart their style with that of

Giusto. It was between 1465 and 1474 that this artist

executed the Communion of the Apostles which Vasari has

described, and modern critics now see to the best advantage

in the museum of Urbino. It was painted for the brother-

hood of Corpus Christi at the bidding of Frederick of

Montefeltro, who was introduced into the picture as the com-

panion of Caterino Zeno, a Persian envoy at that time on a

mission to the court of Urbino. From this curious produc-

tion it may be seen that Giusto, far from being a pupil of

Hubert Van Eyck, was merely a disciple of a later and less

gifted master, who took to Italy some of the peculiarities

of his native schools, and forthwith commingled them with

those of his adopted country. As a composer and draughts-

man Giusto compares unfavourably with the better known
painters of Flanders ; though his portraits are good, his

ideal figures are not remarkable for elevation of type or for

subtlety of character and expression. His work is techni-

cally on a level with that of Gerard of St John, whose

pictures are preserved in the Belvedere at Vienna.

Vespasian, a Florentine bookseller who contributed much
to form the antiquarian taste of Frederick of Montefeltro,

states that this duke sent to the Netherlands for a capable

artist to paint a series of "ancient worthies" for a library

recently erected in the palace of Urbino. It has been con-

jectured that the author of these " worthies," which are

still in existence at the Louvre and in the Barberini palace

at Rome, was Giusto. Yet there are notable divergences

between these pictures and the Communion of the Apostles.

Still, it is not beyond the range of probability that Giusto

should have been able, after a certain time, to temper his

Flemish style by studying the masterpieces of Santi and
Meloziio, and so to acquire the mixed manner of the

Flemings and Italians which these portraits of worthies

display. Such an assimilation, if it really took place, might
justify the Flemings in the indulgence of a certain pride,

considering that Eaphael^ot only admired these worthies,

but copied them in the sketch book which is now the orna-

ment of the Venetian Academy. • There is no ground for

presuming that Giusto da Guanto is identical with Justus

d'Allamagna who painted the Annunication (1451) in the
cloisters of Santa Maria di Castello at Genoa. The draw-
ing and colouring of this wall painting shows that Justus
d'Allamagna was as surely 'a' native of South Germany
%s his homonym at Urbim) was a born Netherlander.

GHERAPvDESCA, Ugolino Della (c. 1220-12C0),

count of Donoratico and head of the Gherardeschi, one of

the leading Ghibelline houses of Pisa, began to take part in

public affairs about the time when the dissensions -wbicli

had arisen about the partition of Sardinia had resulted in

sending over the entire clan of the Pisan Visconti to the

Guelphs. For having given his sister in marriage,to one

of these—Giovanni Visconti of Gallura—he was banished

from Pisa by his own party, who seem to have had good

reason otherwise for suspecting his loyalty ; but he was

permitted to return in terms of the peace of 1267. Not-

withstanding the ambiguous character of his politics, he

soon succeeded in gaining a high place in the public service

of his native city; and in the battle of Meloiia(6th August

1284), which terminated the long war with Geiitea, he was

one of the three Pisan admirals. It was by his cowardly

or traitorous flight at a critical moment, it is said, that the

contest was decided in favour of the Genoese; but, be this

as it may, whether by means of his treachery, or in spite of

it, he .almost immediately afterwards (October 1284) was

nominated by the citizens who remained to the twofold

office of capitano and podestii for one year; and some

months afterwards (February 1285) this term was extended

to ten years. In this capacity of virtual dictator he, by
the banishment of ten leading Ghibelliue citizens of Pisa,

secured pefece with the Florentines ; he also endeavoured to

propitiate the Genoese by the olfer of Castro in Sardinia,

and the Lucchese by the actual surrender of Ripafratta

and Viarreggio, but unsuccessfully. Meanwhile, though

thoroughly alienated from the Ghibelliues, he had not suc-

ceeded in gaining the confidence of the Guelphs ; and in

1287 he was by them compelled to associate with himself in

the government Nino Visconti, a nephew by the marriage

already referred to, who had now reached manhood. But

this arrangement was rendered nugatory by the disagree-

ments of the two colleagues, and Ugolino found it necessary

to resign his office in December of the same year. In his

unscrupulous ambition after personal ascendency he now
turned for support to the party he had so long deserted,

and entered into an alliance with the Gualandi, Sismondi,

Lanfranchi, and other uncompromising Ghibelliues, who
looked upon the archbishop Ruggiero degli Ubaldini as

their hea(l. But this unnatural combination soon terminated

in an open rupture, the immediate occasion of which was

the violence of Ugolino, who, on some sudden provocation,

had killed a nephew of the archbishop. In August 1288

he was beset in the Palazzo del Popolo by the Ghibellines,

and, after fire had been set to the building, taken prisoner,

along with his sons Gaddo and Ugoccione, and his grand-

sons Nino (surnamed Erigatto^ and Anselmuccio. (Some

accounts mention a third grandson, named Henry.) After

having been confined for twenty days in the Palazzo de)

Comune, they were removed to the Gualandi's Tower, Alle

Sette Vie, afterwards called the Torre della Fame. Here

they were kept till JIarch 1289, when, by order of the

archbishop, the door was locked and the keys thrown into

the Arno. Nine days afterwards the tower was re-entered

and the bodies removed to the church of San Francisco.

The story of Ugolino, though it is to be met with in other con-

temporary writers (see Villani, i-ii. cc. 120, 127), owes all its fame

to Dante, who has placed him above Ruggiero on the inner margin

of the second division (Antenora) of the ninth and lowest circle of

his Inferno. Dante's powerful narrative, which includes " thirty

lines unequalled by any other thirty in the whole dominions of

poetry" (Landor), has been paraphrased, or rather almost trans-

lated, by Chaucer, in the Monk's Tale, and has also been reproduce<l

in modem times by Shelley. It ought to be observed, however,

with reference to Ugolino's alleged treachery, that the baser ex-

planation of his conduct at Meloria is not to be met with in any

document earlier than the 16th century ; while with regard to the

accusation of having sold the fortresses of Pisa to the Lucchtse and

Florentines, Dante, though evidently himself believing it, does not

say more than that he^was alleged^ (aveva voce) to have done so.
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Rugglero'a share in the murder of Ghemrjcsca has sometimes bt'eu

doubted, but ou very inadequate f^rounds. Only in one respect can

the poet be fairly accused of liaving absolutely departed from strict

historical accuracy, namely, with regard to the age of the sons and
grandsons, who, though represented by him as cliildren, appear to

have been all of them grown up. The narrative of Villani has
already been referred to ; references to other sources may be found
in Sismondi and in the aimotated editions of Dante, particularly in

that of " Philalethes " (the fate king of Saxony).

GHERIAH, a town and fortress of British ludia, in the

presidency of Bombay, about 170 miles south of Bombay,
otherwise called Viziadrug. See Viziadrug.
GHIBELLINES. See Guelphs.
GHIBERTI, Lorenzo (1378-1455), whose name alone

13 worthy to rank with that of Donatello amongst the grand
Italian sculptors of the Renaissance, was born at Florence

in tlie year 1378. He learned the trade of a goldsmith

under his father Ugoccione, commonly called Clone, and his

stepfather Bartoluccio ; but the goldsmith's art at that time

included all varieties of plastic arts, and required from
those who devoted themselves to its higher branches a

general and profound knowledge of design and colouring.

In the early stage of his artistic career Ghiberti was best

known as a painter in fresco, and when his native city

Florence was visited by the plague he repaired to Rimini,

where he executed a highly prized fresco in the palace of

the sovereign Pandolfo Malatesta. He was recalled from
Rimini to his native city by the urgent entreaties of his

stepfather Bartoluccio, who informed him that a competition

was to be opened for designs of a second bronze gate in

the baptistry, and that he would do wisely to return to

Florence and take part in this great artistic contest. The
subject for the artists was prescribed,—the sacrifice of

Isaac ; and the competitors were required to observe in their

work a certain conformity to the first bronze gate of the

baptistery, executed by Andrea Pisano about 100 years
previously. Of the six designs presented by diS'erent Italian

artists, those of Donatello, Brunelleschi, and Ghiberti were
pronounced the best, and of the three Brunelleschi's and
Qhiberti's superior to the third, and of such equal merit tliat

the thirty-four judges with whom the decision was left

entrusted the execution of the work to the joint labour of

the two friends. Brunelleschi, however, withdrew entirely

from tlie contest,—according to one account, from his cordial

admiration of Qhiberti's genius, according to another, from
his unwillingness to share so great an undertaking with any
fellow labourer. The first of his two bronze gates for the
baptistry occupied Ghiberti twenty years, and when com-
pleted was justly regarded as the greatest work of its kind
since the most glorious days of Grecian art. Ghiberti
brought to his task a deep religious feeling and the striving

after a high poetical ideal which are not to be found in the
works of Donatello, though in power of characterization the
second sculptor often stands above the first. Like Dona-
tello, he seized every opportunity of studying the remains of

ancient art; but he sought and found purer models for imita-

tion than Donatello, through his excavations and studies in

Rome, liad been able to secure. The council of Florence,
which met during the most active period of Ghiberti's

artistic career, not only secured him the patronage of

the pontiff, who took part in the council, but enabled
him, through the important connexions which he then
formed with the Greek prelates and magnates assembled
in Florence, to obtain from many quarters of the Byzan-
tine empire the precious memorials of old Greek art,

which ho studied with untiring zeal. The unbounded
admiration called forth by Ghiberti's first bronze gate

led to his receiving from the chiefs of the Florentine

guilds the order for the second, of which the subjects

Were likewise taken from the Old Testament. The Floren-

tines gazed with especial pride on these magnificent crea-

tions, which must still have shone with all the bright
ness of their original gilding when, a century later, Michel-
angelo pronounced them worthy to be the gates of paradise.'

Next to the gates of tlie baptistry Ghiberti'j chief works
still in existence are his three statues of St John the

Baptist, St Matthew, and St Stephen, executed for the

church of San Michele, among which three works, from the

ideal character of the entire figure and the peculiar felicity

of expression, the palm is generally awarded to the St
Stephen. In the bas-relief of the coffin of St Zenoblo, in

the Florence cathedral, Ghiberti put forth much of his

peculiar talent, and though he did not, as is commonly
stated, execute entirely the painted glass windows in

that edifice, he furnished several of the designs, and did

the same service for a painted glass window in the church
of San Michele. He died at the age of 77.

We are better acquainted with CJhiberti's theories of art

than with those of most of his contemporaries, for he left

behind him a commentary, in which, besides his notices of

art, he gives much insight into his own personal character

and views. Every page attests the religious spirit in which
he lived and worked. Not only does he aim at faithfully

reflecting in his creations Christian truths ; he regards

the old Greek statues with a kindred feeling, as setting

forth the highest intellectual and moral attributes of human
nature. He appears to have cared as little for money as

Donatello, and expressly thanks heaven that he had not

been cursed with a sordid and mercenary spirit, but had
ever loved and laboured at art for art's own sake.

Benvenuto Cellini's criticism on Ghiberti that in his crea-

tions of plastic art he was more successful in small than in

large figures, and that he always exhibited in his works the

peculiar excellences of the goldsmith's quite as much as those

of the sculptor's art, is after all no valid censure, for it merely
affirms that Ghiberti faithfully complied with the peculiar

conditions of the task imposed upon him. More frequent

have been the discussions of late years as to the part played

by perspective in his representations of natural scenery.

These have acquired a fresh importance since the discovery

of the data, from which it now appears that Fabio Uccelli,

commonly regarded as the first great master of perspective,

worked for several years in the studio or workshop of

Ghiberti, and it becomes difficult to determine to what
extent Uccelli's successful innovations in perspective were
due to Ghiberti's teaching.

Cicognaro's criticism on Ghiberti, in his History, of Sculpture, has
supplied the chief materials for the illustrative text of Lasinio's

series of engravings of the three bronze ' gates of the baptistry.

They consist of 42 plates in folio, and were published at Florence
by Bai'di in 1821. Still more vivid representations are the repro-

ductions on a very large scale by the photographic establishment of

Alinari. In the Florence edition of vasari's Lives there is given at

full length Ghiberti's commentary on art. Both Mr Perkins, in

his History of Tuscan Sailplure, and Mr l^io, in his Art Chretien,

have treated Ghiberti's works with much fulness, and in a spirit of

sound appreciation. But the most reoftut contributions to what
may be termed the Ghiberti literature are the chapter expressly

devoted to the history of the competition for the baptistry gates in

Semple's DontileUo (Vienna, 1875), and the articles by Adolf
Rosemberg in Dohmc's KxLnst und Kiimtlcr des Mittclaltcrs (Leipsic,

1877).

GHILAN, or Gilan, a province of Persia, lying along

the S.W. shore of the Caspian, separated from the Russian

district of Talish by the Astara, and bounded 'W. by
Azerbijan, S. by Irak Adjemi, and S.E. by Mazanderan. It

is about 150 miles in length, with a breadth varying from

15 to 50 miles; and its area is estimated at from 4500 to

5000 square miles. The greater portion of the province is

^ Through long exposure to the dnsty atmosphere of the town they
have of late years begun to lose considerably in delicacy of outline

;

aijid it is much to be feared- that, unless measures are speedily taken for

thi'ir preservation, they will at no distant period suffer a still more
marked deterioration.
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a lowland region eliut in by tlie mountains of the Elbarz

rau"e ; and tkougb tbe Kyzyl Usen, whii-.h has its sources

in the mountains uf Kurdistan, is the only river of any size,

the country is abundantly watered, and vast stretclies of

swamp are found in various directions. This is mainly

due to the character of the climate, which is distinguished

by a very heavy precipitation both in winter and summer.

Vegetation is almost tropically luxuriant, and the forests

are as dense as au Indian jungle. Oaks, maples, ash trees,

vlaneras, lime trees, ^nd parrotlias, are among the prevail-

ing type.-;. The chestnut-leaved oak attains colossal propor-

tions, and a height at times of 130 or 140 feet; and the

bo.^ tree comes to rare perfection, and forms an important

source of wealth. Vines and pomegranates, walnuts,

plums, pears, and apples grow wild ; and oranges, lemons,

peaches, and other fruits are easily cultivated, though some-

times a severe winter proves fatal to the trees. The olive

succeeds well in the valley of the Sefudroud, but the oil is

extracted in a very primitive manner. Rice is largely cul-

tivated, and forms the principal food of the inhabitants,

except in the west, where its place is partially taken by

wheat, a cereal indeed to which the Ghilanese farmer is

more and more directing his attention. Cotton and sugar

are both grown in small quantities, and the character of the

climate gives reason to hope that tea plantations may be

rendered profitable in some districts. Hitherto the most

!<uccessful occupation has been silk-growing ; but frequent

failures in the crop have disheartened, if they have not

ruined, many of tbe silk-masters. The quantity produced

In 186G was valued at £743,300, while the average

between 1870 and 1875 was only about £270,000. In

quality the silk does not rank very high, the greater portion

being the produce of Japanese seed, ^nimal life is nearly

as well represented in Ghilan as vegetable life. Tigers,

wUd boars, deer, and a considerable variety of snakes are

found in the jungles
;
pheasants are a common form of

game ; aquatic birdsof various kinds—pelicans, storks,heron,

gulls, ducks, &c., swarm along the coast ; and the fisheries'

in the Caspian are highly productive. The ordinary cattle,-'

a sitiall humped species like that of India, form an article

of export; sheep and goats are not «o plentiful, but they

furnish very fine wool ; and the horses are a hardy race,

greatly prized in other parts of Persia, and especially in tlie

capital Wild horses are to be met with in the forests.

Trade and commerce are in a very undeveloped state,—and
no wonder when, with one trifling exception, there is no
carriageable road in the province, and merchandise has to

bo transported on the backs of horses, mules, or camels.

A striking instance of the primitive state of matters is fur-

nished by Mr Mounsey, who tells how tlie machinery
ordered by the Shah from Europe for his new mint was
allowed to go to ruin in the sand at Enzelli, because it was
found impossible to provide for its conveyance. The port of

Eazelli, though it boasts of a lighthouse and three small

forts, is little more than a natural harbour, and in rough
weather it is not accessible to the mail steamers, which in

the ordinary course call once a week.

The administration of the province is nearly as primitive

as its system of roads, and consists of nothing but
machinery for the collection of the taxes, which yield about
£63,000 to the royal revenue. The capital is Resht, and
the administrative districts are Kesht, Lahijan, Fomen,
Gesku, Talishan, Sheft, Rustemabad, Rudbar, Menjech,
Lengerood, Siah Kuh, and Ddman. Every able-bodied
man is enrolled in a sort of frontier guard in the district of

lalishan, but no regular police is maintained throughout
the province. The population is of very various composi-
tion

; but the main stock, including the Tats and the Gileki,
is of Iranian origin. The Gilek is strongly built, but lank,

and his complexion is a sort of olive or copper colour; the

Tat, on the other hind, has a tendency to corpulence, and

his complexion is swarthy. According to different estimates,

the inhabitants of the province number 150,000, 200,000,

or 275,000 ; but it is more than usually difficult to ascer-

tain the truth of the case, as they are for the most part

scattered through the country in small hamlets. Ghilan is

part of the ancient district of Hyrcania. The name it

usually explained as equivalent to Mud-land ; but Spiegel

objects to this derivation, and says the true form of the

word is Gelan, which has received no interpretation. There

is nothing very distinctive about the history of the province

but its position, its climate, and its soil should secure il

a flourishing future were its political condition improved.

Sec MclpunoiT, The Soutlicm Shore of tlu Caspian (in Eussiaii)

Hounsey, Joumfy through the Cauca^xis^ &c., 1872 ; Tietze, Zeit-

schrift dcr Gcs. /iir Erdkunde, Vienna, 1876 ; and Consalar Keports.

GHIRLAXDAJO, DosrE>nco del (1449-1494), an

illustrious Florentine painter. His full name is given as

Domenico diTommasoCurradi di Doffo Bigordi ; it appears

therefore that his father's surname was Curradi, and hit

grandfather's BigordL The painter is generally termed

Domenico Bigordi, but some authors give him, and

apparently with reason, the paternal surname Curradi

Ghirlandajo (garland-maker) was only a nickname, coming

to Domenico from the employment of his father (or else <>'

his earliest instructor), who was renowned for fashioninj

the metallic garlands worn by Florentine damsels ; he wa;

not, however, as some have said, the inventor of them.

Tommaso was by vocation a jeweller on the Ponte Vecchio

or perhaps a broker. Domenico, the eldest of eight chil

dren, was at first apprenticed to a jeweller or goldsmith,

probably enough his own father ; in his shop he was continu-

ally making portraits of the passers-by, and it was thouglil

expedient to place him with Alessio Baldo\'inetti to studj

painting and mosaic. His youthful years were, however

entirely undistinguished, and at the^age of thirty-one I;.'

li-rfd not a fixed abode of his own. This is. remarkable, a.'

immediately afterwards, from 1480 onwards to his death a

a comparatively early age in 1494, he became the mosi

proficient painter of his time, incessantly employed, and

condensing into that brief period of fourteen years fully as

large an amount of excellent work as any other artist that

could be named; indeed, we should properly say eleven years,

for nothing of his is known of a later date than 1491.

In 1480 Ghirlandajo painted a St Jerome and othei

frescos in the church of Ognissanti, Florence, and a life-

sized Last Supper in its refectory, noticeable for individuai

action and expression. From 1481-1485 he was employed

upon frescos in the Sala dell' Orologio in the Palazzc

Vecchio; he painted the apotheosis of St Zenobius, a work

beyond the size of life, with much architectural framework,

figures of Roman heroes, and other detail, striking in per-

spective and structural propriety. While 'still occupied

liere, he was summoned to Rome by Pope Sixtus- IV. tc

paint in the Sixtine Chapel ; he went thither not earlier

than 1482. In the Sixtine ho executed, probably before

1484, a fresco which has few rivals in that series, Christ

calling Peter and Andrew to their Apostleship,—a work

which, though somewhat deficient in colour, has greatness

of method and much excellence of finish. The landsca2)e

background, in especial, Ls very superior to anything to be

found in the works, which had no doubt been zealously

studied by Ghirlandajo, of Masaccio and Masolino in the

Brancacci Chapel. He also did some other works in Rome,

now perished. Before 14S5 he had likewise produced hi?

frescos in the chapel of S. Fina, in the Tu.scan town of S.

Gemignano, remarkable for grandeur and grace,—twc

pictures of Fina, dying and dead, with some accessory work.

Sebastian Mainardi assisted him in these productions in

Rome and in S. Gemignano ; and Ghirlp-^^'^io was so wcJ
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pleased with Lis co-operation that he gave him his sister in I

marriage.

He now returned to Florence, and unaertook in the

church of the Trinita, and afterwards in S. Maria Novella,

the works which have set the seal on his celebrity. The

frescos in the Sassetti Chapel of S. Trinita are six subjects

from the life of St Francis, along with some classical acces-

sories, dated 1485. Three of the principal incidents are

St Francis obtaining from Pope Honorius the approval of

the Rules of his Order ; his Death and Obsequies ; and the

Resuscitation, by the interposition of the beatified saint, of

a child of the Spini family, who had been killed by falling

out of a window. In the first work is a portrait of Lorenzo

de' Medici ; and in the third the painter's own likeness,

which he introduced also into one of the pictures in S.

Maria Novella, and in the Adoration of the Magi in the

hospital of the Innocent!. The altar-piece of the Sassetti

Chapel, the Adoration of the Shepherds, is now in the

Florentine Academy. Immediately after disposing of this

commission, Ghirlandajo was asked to renew the frescos

in the choir of S. Maria Novella. This choir formed the

chapel of the Ricci family, but the Tornabuoni and Torna-

quinci families, then much more opuleut than the Eicci,

undertook the cost of the restoration, under conditions, as

to preserving the arms of the Eicci, which gave rise in the

end to some amusing incidents of litigation. Thq frescos,

in the execution of which Domenico had many assistants,

are in four courses along the three walls,—the leading sub-

jects being the Lives of the Madonna and of the Baptist.

Besides their general richness and dignity of art, these

works are particularly interesting as containing many his-

torical portraits—a method of treatment in which Ghir-

landajo was pre-eminently skilled. There are no less than

twenty-one portraits of the Tornabuoni and Tornaquinci

families ; in the subject of the Angel appearing to Zacharias,

those of Poliziano, Marsilio Ficino, and others ; in the

Salutation of Anna and Elizabeth, the beautiful Ginevra de'

Benci ; in the Expulsion of Joachim from the Temple,

Mainardi and Baldovinetti (or the latter figure may perhaps

be Ghirlandajo's father). The Ricci chapel was re-opened

and completed in 1490; the altar-piece, now removed from

the chapel, was probably executed with the assistance of

Domenico's brothers, David and Benedetto, painters of ordi-

nary calibre ; the painted window was from Domenico's own
design. Other distinguished works from his hand are an

altar-pioce in tempera of the Virgin adored by Sts Zenobius,

Justus, and others, painted for the church of St Justus, but

now in the Uffizi gallery, a remarkable masterpiece ; Christ

in glory with Eomuald and other Saints, in the Badia of

Volterra ; the Adoration of the Magi, in the church of the

Innocenti (already mentioned), perhaps his finest panel-

picture, 1488; and the Visitation, in the Louvre, bearing

the latest ascertained date, 1491, of all his works. Ghir-

landajo did not often attempt the nude ; one of his pictures

of this character, Vulcan and his Assistants forging

Thunderbolts, was painted for Lo Spedaletto, but (like

several others specified by Vasari) it exists no longer. The
picture attributed to him in the London National Gallery is

dubious ; it may perhaps have come from the atelier of

Verrocchio. The mosaics which he produced date before

1491 ; one, of especial celebrity, is the Annunciation, on a

portal of the cathedral of Florence.

In general artistic attainment Ghirlandajo may fairly be
regarded as exceeding all his precursors or competitors

;

though the names of a few, particwlarly Giotto, Masaccio,

Lippo Lippi, and Botticelli, stand higher for originating

power. His scheme of composition is grand and decorous

;

his cbiaroscuro excellent, and especially his perspectives,

which he would design on a very elaborate scale by the eye

alone ; his colour is more open to criticism, but this remark

applies much less to tho frescos than the tempera-picture^

which are sometimes too broadly and crudely bright. He
worked in these two methods alone—never in oils ; and his

frescos are what the Italians term "buon fresco," without

any finishing in tempera. A certain hardness of outline,

not unlike the character of bronze sculpture, may attest his

early training in metal work. He first introduced into

Florentine art that mixture of the sacred and the profane

which had already been practised in Siena. His types in

figures of Christ, the Virgin, and angels are not of the

highest order ; and a defect of drawing, which has been
often pointed out, is the meagrencss of his hands and feet.

It was one of his maxims that "painting is designing."

Ghirlandajo was an insatiate worker, and expressed a wish
that he had the entire circuit of the walls of Florence to

paint upon. He told his shop-assistants not to refuse any
commission that might offer, were it even for a lady's

petticoat-panniers : if they would not execute such work,

he would. Not that he was in any way grasping or sordid

in money-matters, as is proved by the anecdote of the readi-

ness with wliich he gave up a bonus upon the stipulated

price of the Eicci chapel frescos, offered by the wealthy
Tornabuoni in the first instance, but afterwards begrudged.

Vasari says that Ghirlandajo was the first to abandon in

great part the use of gilding in his pictures, representing by
genuine painting any objects supposed to be gilded

;
yet this

does not hold good without some considerable exceptions

—

the high lights of the landscape, for instance, in the Adora-
tion of the Shepherds, now in the Florence Academy, being

put in in gold. Many drawings and sketches by this painter

are in the UfHzi Gallery, remarkable for vigour of outline.

One of the great glories of Ghirlandajo is that he gave
some early art-education to Michelangelo, who cannot, how-
ever, have remained with him long. Granacci was another

of his pupils.

This renowned artist died of pestilential fever on 11th
January 1494, and was buried in S. Maria Novella. He
had been twice married, and left six children, three of them
being sons. He had a long and honourable line of descend-

ants, which came to a close in the 17th century, when the

last members of the race entered monasteries. It is pro-

bablethat Domenico died poor; he appears to have been
gentle, honourable, and conscientious, as well as energeti-

cally diligent. (w. M. K.)

GHIRLANDAJO, Eidolpo (1483-1560), son of Dome-
nico, was also a painter of considerable celebrity. Born on
14th February 1483, and being thus less than eleven years

old when his father died, he was brought up by his uncle

David. To this second-rate artist he owed less in the way
of professional training than to Granacci, Piero di Cosimo,

and perhaps Cosimo RosseUi. It has been said that Ridolfo

studied also under Fra Bartolommeo, but this is not clearly

ascertained. He was certainly one of the earliest students

of the famous cartoons of Leonardo da Vinci and Michel-

angelo. His works between the dates 1504 and 1508 show
a marked influence from Fra Bartolommeo and Raphael,

with the latter of whom he was on terms of familiar friend-

ship ; hence he progressed in selection of form and in the

modelling and relief of his figures. Raphael, on reaching

Rome in 1508, wished Eidolfo to join him; but the

Florentine painter was of a particidarly home-keeping

humour, and ho neglected the opportunity. He soon rose

to the head of the Florentine oil-painters of his time ; and,

like his father, accepted all sorts of commissions, of what-

ever kind Ho was prominent in the execution -of vast

scenic canvases for various public occasions, such as the

Wedding of Qiuliano de' Medici, and the Entry of Leo. X.
into Florence in 1515. In his prime he was honest and
conscientious as an artist; but from .about 1527 he declined,

having already accumulated a handsome property, more
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ihan sufficient lor maintaining in affluence his large family

of fifteen childien, and bia works became comparatively

mannered and f elf-repeating. His sona traded in Franco

ind '• Ferrara ; lie himself took a part in commercial affairs,

and began paying some attention to mosaic work, but it

seems that, after completing one mosaic, the Annunciation

over the door of the Nunziata, patience failed him for con-

tinuing such minute labours. In his old age RidoLfo was
greatly disabled by gout. lie appears to have been of a

kindly, easy-going character, much regarded by his friends

vnd patrons.

The following are some of His leading works, the great

majority of them being oil-pictures :

—

Christ and the Maries on the road to Calvary, now in the Palazzo

Antinori, Florence, an early example, with figures of half life-size.

An Annunciation in the Abbey of Montoliveto near Florence,

Leonardesque in style. In 1504, the Coronation of the Virgin,

now in the Louvre. A Nativity, very carefully executed, now in

the Hermitage, St Petersburg, and ascribed in the cat.alogue to

Granacci. A Predella, in the oratory of the Bigallo, Florence, five

panels, representing the Nativity and other subjects, charmingly
finished. In 1 514, on the ceiling of the chapel of St Bernard in the

Palazzo Pubblico, Florence, a fresco of the Trinity, with heads of

the twelve apostles and other accessories, and the Annunciation
;

also the Assumption of the Virgin, who bestows her girdle on St

Thomas, in the choir loft of Prato cathedral. Towards the same
date, a picture showing his highest skill, replete with expression,

vigorous life, and firm accomplished pictorial method, now in the

gallery of the Uffizi, St Zenobius resuscitating a child; also the
Translation of the remains of the same Saint. The Virgin and
various saints, at S. Pier Maggiore, Pistoja. In 1521, the Piet^,

at S. Agostino, CoUe di Valdelsa, life-sized. Towards 1526, the

Assumption, now in the Berlin Museum, containing the painter's

own portrait. An excellent portrait of Cosmo de' Medici (the

Great) in youth. In 1543, a series of frescos in the monastery of

the Angeli. A great number of altar-pieces were executed by
Ghirlandajo, with the assistance- of his favourite pupil, currently

named Micbele di RjdolCo. Another of his pupils was Mariano da
Pescia. (W. M. R.)

GHIZNI. See Ghazni.
GHOORKAS. See Nepal.
QHUR [Ghor, Ghoor, Gotir, fc.) is the name of a terri-

tory in Asia, and Ghuri (Ghjri, Ghoory, &c.) that of a

dynasty deriving its origin from that territory.

The name of Ghur was, in the Middle Ages, and, indeed,

locally still is, applied to the highlands east of Herat, and
extending eastward to the upper Helmand valley, or nearly

so. There is hardly any region of Asia regarding which we
continue to be more in the dark than about this. Ghiir is

the southern portion of that great peninsula of strong

mountain country which forms the western part of modern
Afghanistan, and which may be taken in a general way to

represent the Paropamisus of the ancients. The northern

portion of the said peninsula was in the Middle Ages com-
prehended under the names of Gharjistdn (on the west),

and Juzjdud (on the east), whilst the basin of the Herat
river, and all south of it, constituted Ghiir. The name
as now used does not perhaps include the valley of the

Herat river ; on the south the limit seems to be the

declivity of the higher mountains (about 32° 45' N. lat.)

dominating the descent to the lower Helmand, and the

road from Farrah to Kandahar. It is in Ghur that rise

all those affluents of the closed basin of Seistdn, the Hariit,

the Farrah-nid, the KhAsh-rud (see Afghanistan), besides

other considerable streams joining the Helmand above
girishk.

Ghiir is mentioned in the Shahnamah of Firdousi (1010
A.D.), and in the Arab geographers of that time, though these

latter fail in details almost as much as we moderns, thus

indicating how little accessible the country has been through

jll ages. Ibn Haukal's map of Khorasan (c. 976) shows
Jibdl al-Ghur, " the hill-country of Ghur," as a circle ring-

fenced with mountains. His brief description speaks of

it as a land fruitful in crops, cattle, and flocks, inhabited by
infidels, except a few who passed for Ma'aometans, and

10—21'-

indicates that, like other pagan countries 'surrounded by
Moslem populations, it was regarded as a store of slaves for

the faithful The boundary of Ghiir in ascending the

valley of the Hari-nld was six and a half easy marches from
Herat, at Chist, two marches above Obah (both of which
are still in our maps).

The chief part of the present population of Ghiir are

Tairminis belonging to the class of nomad or semi-nomad
clans called Eimdhs (see Afghanistan, vol. L p. 235).

There are also, according to Ferrier, Surts, who were formerly

the main part of the population, apparently the same as

the Zowees of Elphinstone {Caubul, ii. 204), another of the

Eimik clans ; and in the north of Ghiir Ferrier mentions

Mongols. Camels are kept in great numbers by'the Eimiks,

chiefly for their wool. Though the country is very moun-
tainous, there are fruitful valleys of considerable width.

But our knowledge is too slight for us to say more.

The people and princes of Ghiir first become known to us in con-

nexion with the Ghaznevid dynasty, and the early mGdiseval

histories of Ghiir and Ghazni are so intertwined that little need be

added on that subject to what will be found under Ghazni (g'.v.).

"What we read of Ghiir shows it as a country of lofty mountains and

fruitful valleys, and of numerous strongholds held by a variety of

hill-chieftains ruling warlike clans whose habits were rife with feuda

and turbulence,—indeed, in character strongly resembling the tribes

of modern Afghanistan, though there seems no good reason to

believe that they were of Afghan race. It is probable that they

were of old Persian blood, like the older of those tribes which still

occupy the country. It is possibly a corroboration of this that, in

the 14th century, when one of the Ghiiri kings, of the Kurt dynasty

reigning in Herat, had taken to himself some of the insignia of in-

dependent sovereignty, an incensed Mongol prince is said to have

reviled hira as "an insolent Tajik" {Journal Asiat., ser. v. torn,

xvii. p. 509). Sabuktigin of Ghazni, and his famous son Mahmild,
repeatedly invaded the mountain country which so nearly adjoined

their capital, subduing its chiefs for the moment, and exacting

tribute ; but when the immediate pressure was withdrawn, the

yoke was thrown off, and the tribute withheld. In 1020 Masa'ud,

the son of Mahmiid, being then governor of Khorasan, made a

systematic invasion of Ghiir from the side of Herat, laying siege to

its strongholds one after the other, and subduing the country more
efl'ectually than ever before. About a century later one of the

princely families of Ghiir, deriving the appellation of Shansabi, or

Shansabdniah, from a certain ancestor Shansab, of local fame, and

of alleged descent from Zohak, acquired predominance in all the

country, and at the time mentioned Malik 'Izzuddin al Husain o(

this family came to be recognized as lord of Ghiir. He was known
afterwards as "the Father of Kings," from the further honour to

which several of his seven sons rose. Three of these (see Ghaznt;
were—(1) Amir Kutbuddin Mahommed, called the lord of the Jibi!

or mountains ; (2) Sultan Saifuddin Siiri, for a brief period master

of Ghazni,—both of whom were put to death by. Bahram the

Ghaznevid ; and (3) Sultan Alauddin Jahansoz, who wreaked such

terrible vengeance upon Ghazni. Alduddi'n began the conquests

wHich were afterwards immensely extended both in India and in

the west by his nephews Ghiyassuddin Mahommed ibn Sam and

Muizuddin Mahommed Sam (the Shahabuddi'n Ghilri of the histo-

rians), and for a brief period during their rule it was boasted, with nc

great exaggeration, that the public prayer was read in the name ol

the Ghun from the extremity of India to the borders of Babylonia,

and from the Oxus to the Straits of Ormus. After the death ot

Muizuddin (alias Shahabuddin), Mahmiid the son of Ghiyassuduin

was proclaimed sovereign (1206) throughout the territories of Ghiir,

Ghazni, and Hindustan. But the Indian dominion, from his

uncles death, became entirely independent, and his actual authority

was confined to Ghiir, Seistan, and Herat. The whole kingdom

fell to pieces before the power of Mahommed Shah of Khwarazm

and his son Jalaluddin (c. 1214-1215), a power in its turn to be

speedily shattered by the Mongol flood (see Ghazni).

Besides the thrones of Ghiir and Ghazni, the Shansabaniah family,

in the person of Fakhruddin, the eldest of the seven sons of Malek

'Izzuddin, founded a kingdom in the Oxus basin, having its seat al

Bamian iq.v.), which endured for two or three generations, till ex-

tinguished by the power of Khwarazm (1214). And the great

Mussulman empire ot Delhi was based on the conquests ol

Muizuddin the Ghurian, carried out and consolidated by his Turki

freedmen, Kutbuddin Aibat and his successors. The princes ol

Ghdr experienced, about the middle of the 13th century, a revival

of power, which endured for 140 years. This later dynasty bore

the name of Kurt or Kart. The first of historical prominence

was Malik Shamsuddin Kurt, descended by his mother from the

great king Ghiyassuddin Ghiiri, wbUcf his other grandfather was
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that prince's favourite minister. In 1245 Slnmsuddin held the

lordflhip of Ghur in some kind of alliance with, or subordination to,

the Mongols, Avho ha^ not yet definitively established themselves in

Persia, and in 1248 ho received from the Great Khan JIangu an in-

veetit^ire of all the provinces from Merv to the Indus, including by

name Sijistan (or Seistan), Cabul, Tirah (adjoining the Khaibar

pass), and Afghanistan (a very early occurrence of this name),

which he ruled from Herat. lie stood well with Hulakii, and for

a long time with his son Abaka, but .-it last incurred the latter's

jealousy, and was poisoned wlicn on a visit to the court at Tabriz

(1276). His son Ruknuddin Kurt was, however, invested with the

government of Khorasan (1278), but after some years, mistrusting

his Tartar su2erains, he withdrew into Ghiir, and abode in his strong

fortress of Kaissar till his death there in 1305. The family held

on through a succession of eight kings iu all, sometimes submissive

to the Mongol, sometimes aiming at independence, sometimes for'a

series of prosperous years adding to the strength and splendour of

Herat, and sometimes sorely buffeted by the hosts of masterless

Tartar brigands that tore Khorasan and Persia in the decline of the

dynasties of Hulaku and Chagatai. It is possible that the Knrls
night have established a lasting Tajik kingdom at Herat, but iu

the time of the last of the dynasty. Ghiyassuddin Pir-'Ali, Tartar-

dom, reorganized and re-embodied in the person of Timur, came
against Herat, and carried awsy the king and the- treasures of his

dynasty (1380). A revolt and massacre of his garrison provoked
Timur's vengeance ; he put the captive king to death, came against

the city a second time, and showed it no mercy (1383). Ghur has
since been as obscure in history as it is in its topography.
The proper capital of the kingdom of Ghur when its princes

were rising to dominion in the 12th century was Finiz-Koh, where
a city and fortress were founded by Saifuddin Suri. The true
position of Firuz-Koh does not seem to have been determined,
out it was probably on or near the upper waters of the Hari-riid or
river of Herat ; and it is possible that it may be represented by
Shahrak, a place in that valley (about 65° 30' E. long.), once a
populous and flourishing to^n, which was described to Ferrier,

who passed not far from it, as having been anciently the capital of
Ghiir. The name of Firiiz-Kohis has been appropriated to one of
the most numerous of the nomad tribes occupying the upper part of
the Hari-rud and part of the Murghab, but it is doubtful if this

has to do with tb5 Ghiir capital, as the name is otherwise explained.
Other places cli-.im to have been the old capital. Thus Karrukh, a
place visited by Khanikofa" in 1858, in a rapid excursion from Herat,
and lying on the north side of the valley, is one. But this seems
too near Herat (only 30 miles distant). Ferrier, again, describes
as the ancient capital a place, which he reached in his journey,
called Zarni, about 150 miles by road from Herat towards the S.E.
The population did not exceed 1200, belonging to the Surf and
Taimuni tribes. The peak of Chalap Dalan, "one of the highest
in the world," rose before Zarni in imposing majesty. The
mountain, at half its height, has a conjpass of some 40 miles ; the
sides ar9 covered with forests and pastures, villages and tents, and
also exhibit naturally impregnable positions where successive chiefs
hai'e built strongholds. - Ferrier, in accompanying the Afghan
governoi, who lived at Zarni, saw three ancient towns on the skirts
of this mountain, all large and fortified, viz., Kala' Kaissar, Kala'
Sangi, ind Fakhr.-ibad. These are described as only a tevrfarsal-hs,
or hoars' march, north-east of Teivereh, which last is in some of
our maps. Doubts have indeed been cast on the authenticity of
this part of Ferrier's book, chiefly on account of the extreme
brevity of tlie time which he allows. But the professed journal
was probably, under the circumstances, only an expansion from
memory of the merest jottings ; and several things are in favour of
authenticity. His notices of the country, slight as they are, corre-
spond notably in the impression conveyed with those of the
Tabalcdti-i-N<isiri(3i:e below). Kaissar, which he mentions, is a place
that has already been referred to as the stronghold of Ruknuddin
Kurt. Zarni, as roughly located by him, corresponds fairly with
what was told GonoUy on his journey between Herat and Kandahar,
of the position and character of " the old city of Ghore .... now
a ruinous, ill-inhabited town, the capital of a petty province,
governed by one of Shah Kamran's sons, who has his residence
there" (Journey, vol. ii. p. 01). Zand is mentioned by Majoir
Leech in connexion with Taiwara (Teivereh of Ferrier) and other
places in the south of the Ghur country, but not so as to determine
its position. In some other points, moreover, as to names of chiefs,
&c., Ferrier's statements agree with Leech's.

I See the "Tabakit-l-NiCsiit," in llie fl/M. Indica, transl. by Ravcrty; Journal
Analigue. eor. v, torn. xvii. ;

" Ibn Houkal," in /. At. Soc. Deng., vol. xxii
Ferrier 9 Caracan/rarnfys: nammcr's /HAans, (tc. (H. Y.)

GIAMBELLI, or Gianibelli, Fedeeigo, a military
engineer, was born at Mantua about the middle of the IGth
century. Haying had some experience aa a military engi-
neer in Italy, he went to Spain to offer his'services to Philip
.ir. His proposals were, however, somewhat lukewarmly

received, and as ho could obtain from the king no immodi-
ato employment, he took up his residence at 7i.ntwerp, where
he soon gained considerable reputation for his knowledge in

various departments of science. He is said to have vowed
to be revenged for his rebuff at the Spanish court ; and
when Antwerp was besieged by the duke of Parma in 1584,

he put himself in communication with Queen Elizabeth,

who having satisfied herself of his abilities, engaged him to

aid by his counsels in its defence. His plans for provision-

ing the town were rejected by the senate, but they agreed

to a modification of his scheme for destroying the famous
bridge which closed the eutrance to the town from the side

of the sea, by the conversion of two ships of 60 and 70
tons into infernal machines. One of these exploded, and,

besides destroying more than 1000 soldiers, effected a

breach in the structure of more than 200 feet in width, by
which, but for the hesitation of Admiral Jacobzoon, the

town might at once have been relieved. After the sur-

render of Antwerp Giambelli went to England, where he
was engaged for some time iu fortifying the river Thames;
and when the Spanish Armada was attacked by fire-ships

in the Calais roads, the panic which ensued was due to the

conviction among the Spaniards that the fire ships were
infernal machines con.structed by Giambelli. He is said to

have died in London, but the year of his death is unknown.
See Motley's History of tlie United Ketliei-lamh, vols. i.

and ii., and the authorities therein referred to.

GIANNONE, PiETRO (1676-1748), the most distin-

guished historian of whom Naples can boast, and amongst
all Italian historians second alone to Fra Paulo Sarpi for

the strong and clear light thrown in his works on the growth
of the papal power, was born at Ischitella, in the province

of Capitanata, on the 7th of May 1676. Arriving in Naples
at the age of eighteen, he devoted himself to the study of

law, but his legal pursuits were much .surpassed in import-

ance by his literary labours. He devoted twenty years to

the composition of his great work. The Civil History oj

Naples, which was ultimately published in 1723. Here, in

his account of the rise and progress of the Neapolitan laws

and government, he warmly espoused the side of the civil

power in its conflicts with the Komish hierarchy. The
position thus taken up by him, and the manner in which
that position was assumed, gave rise to a life-long conflict

between Giannone and the church ; and we must know
much more accurately than we at present do all the facts

concerning his alleged retractation in prison at Turin, before

we can withhold from him the palm—as he certainly

endured the sufferings—of a confessor and martyr in the

cause of what he deemed historical truth. Hooted by the

mob of Naples, and excommunicated by the archbishop's

court, he was forced to leave Naples and repair to Vienna.

Meanwhile the Inquisition had attested after its own fashion

the value of his history by putting it on the Index. At
Vienna the favour of the emperor Charles VI. and of many
leading personages at the Austrian court obtained for him
a pension and other facilities for the prosecution of his

historical studies. Of these the most important result was

II Triregno, ossia del regno del cielo, della term, e del pajxi.

On the transfer of the Neapolitan crown to Charles of

Bourbon, Giannone lost his Austrian pension, and was com-

pelled to remove to Venice. There he was at first most

favourably received. The post of consulting lawyer to the

republic, in which he might have continued the special work

of Fra Paulo Sarpi, was offered to liim, as well as that of

professor of public law in Padua ; but he declined both

offers. Unhappily there arose a suspicion that his views

on maritime law were not favourable to the pretensions of

fV,enice, and, notwithstanding all his efforts to dissipate. that

sa^piclon, it was resolved to expel him from the state. Oo
: the 23d x>f September 1735 ho was seized and conveyed to
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Ferrara. After wandering, under the assumed name of

Antonio Rinaldo, for three months through Modena, Milan,

and Turin, lie at » last reached Geneva, where he enjoyed

the frieudship of the most distinguished citizens, and was
on excellent terms with the great publishing firms. But
in an evil hour he was induced to visit a Catholic village

within the Sardinian territory, where he was kidnapped by
the agents of the Sardinian Government, conveyed to the

castle of Miolan, and thence successively triinsferred to

Ceva and Turin. In the fortress of Turin he remained im-

mured during the last twelve years of his life, though part

of his time was spent in composing a defence of the

Sardinian interests as opposed to those of the papal court,

and though he was led to sign a retractation of the state-

ments in his history most obnoxious to the Vatican. He
died March 7, 1748, in his seventy-second year.

Giannone's style as an Italian writer has been pronounced to be
below a severe classical model. But his very ease and freedom, if

not classical, have helped to mate his volumes more popular than
many works of greater classical rennw-n. In England the just

appreciation of his labours by Gibbon, and the ample use made of

them in the later volumes of The Decline and Fall, early secured
his rightful place for him in the estimation of Englisii scholars.

A good and complete editipn of Giannone's works is still a
desideratum. The more important facta of his life have been
recorded by the Abbe Fernando Paiizini in Italian^ and in Latin
by Fabroni ; whilst a more complete estimate of his literary and
political importance may be formed by the perusal of the collected

edition of the works written by him in his Turin prison, published
in Turin in 1859—under the care of the distinguished statesman
Fasquale Stanislao Mancini, late minister of grace and .iustice,

universally recognized as one of the first authorities in Italy on
questions relating to the liistory of his native Naples, and especially

to the conflicts between the civil power and the church.

GIANT is the Old English geant, derived through French
and Latin from Greek gigas (gigant). The idea conveyed
by the word in classic mythology is that of beings more or

less manlike, but monstrous in size and strength. Figures

like the Titans and the Giants whose birth from Heaven
and Earth is sung by Hesiod in the Theogony, such as can
heap up mountains to scale the sky, and war beside or against

the gods, must be treated, with other like monstrous figures

of the wonder-tales of the world, as belonging altogether to

the realms of mythology. But there also appear in the

legends of giants some with historic significance. The
ancient and commonly-repeated explanation of the Greek
word yiya-'i, as connected with or derived from yqyevrj^, or
" earth-born," seems by no means sound as a matter of

etymology, but at any rate the idea conveyed by it was
familiar to the ancient Greeks, that the giants were earth-

born or indigenous races (see Welcker, Crrieclmche Gotter-

lehre, vol. L p. 787). The Bible (the English reader must
be cautioned that the word giant has been there used am-
biguously, from the Septuagint downwards) touches the

present matter in so far as it records the traditions of the

Israelites of fighting in Palestine with tall races of the land

such as the Anakim (Numb. xiii. 33 ; Deut. ii. 10, iii. 11;

1 Sam. xvii. 4). When reading in Homer of " the Cyclopes

and the wild tribes of the Giants," or of the adventures of

Odysseus in the cave of Polyphemus (Homer, Odyss., viL

206 ; ix.), we seem to come into view of dim traditions,

exaggerated through the mist of ages, of pre-Hellenic bar-

barians, godless, cannibal, skin-clothed, hurling huge stones

in their rude warfare. Giant-legends of this class are

common in Europe and Asia, where the big and stupid

giants have often every token of uncouth native barbarians,

exaggerated into monsters in the legends of the later tribes

who dispossessed and slew them.

Besides the coneeption of giants as special races distinct

from mankind, it was a common opinion of the ancients

that the human race had itself degenerated, the men of

primeval ages having been of so far greater stature and
strength as to be in fact gigantic. This, for example, is

received by Pliny {Hist. Nat., viL c. 16), and it becomes
a common doctrine of theologians such as Augustine {De
Civitate Dei, xv. 9), lasting on into times so modern that

it may be found in Cruden's Concordance. Yet so far as

can be judged from actual remains, it does not appear that

giants, in the sense of tribes of altogether superhuman
stature, ever existed, or that the men of ancient time were
on the whole taller than those now living. It is now usual

to apply the word giant to beings not superhuman in their

height, but merely the tallest men and women of our

nations. In every race of mankind the great mass of in-

dividuals do not depart far from a certain mean or average

height, while the very tall or very short men become less

and less numerous as they depart from the mean standard,

till the utmost divergence is reached in a very few giants

on the one hand, and a veiy few dwarfs on the other. At
both ends of the scale, the body is markedly out of ti-c

ordinary proportions ; thus a giant's head is smaller and a

dwarf's head larger than it would be if an average man had
been magnified or diminished. The principle of the distri-

bution of individuals of different sizes in a race or nation

has been ably set forth by Qnetelet {Physique Sociale, vol.

iL; Anthropometrie,hooks iiL and iv.). Had this principle

been understood formerly, we might have been spared the

pains of criticizing assertions as to giants 20 feet high, or

even more, appearing among mankind. The appearance of

an individual man 20 feet high involves the existence of the

race he is an extreme member of, whose mean stature would
be at least 12 to 14 feet, which is a height no human being

has been proved on sufficient evidence to have approached
{Anlhropom., p. 302). In fact, Qnetelet considers the tallest

man whose stature has been authentically recorded to have
been Frederick the Great's Scottish giant, who was not quite

8 feet 3 inches. Modem statisticians, though admitting

that this may not be the extreme limit of human stature,

cannot accept the loose conclusion in Buffon {Hist. Nat.,

ed. Sonnini, vol. iv. p. 134), that there is no doubt of

giants having been 10, 12, and perhaps 15 feet high.

Confidence is not even to be placed in ancient asserted

measurements, as where Pliny gives to one Gabbaras, an
Arabian, the stature of 9-feet 9 inches (about 9 feet 5| in.

English), capping this with the mention of Posio and Sec-

undilla, who were half a foot higher. That two persons

should be described as both having this same extraordinary

measure suggests to the modern critic the notion of a note

jotted down on the' philosopher's tablets, and never tested

afterwards.

Under these circumstances, it is worth while to ask how
it is that legend and history so abound in mentions of giants

outside all probable dimensions of the human frame. Oce
cause is that, when the story-teller is asked the actual

stature of the huge men who figure in his tales, he is not

sparing of his inches and feet. What exaggeration can do

in this way may be judged from the fact that the Pata-

gonians, whose average height (5 feet 1 1 inches) is TeaHy

about that of the Chirnside men in Berwickshire, are

described in Pigafetta's Vox/age round the World as so

monstrous that the Spaniards' heads hardly reached their

waists. It is reasonable to suppose, with Professor

Nilsson {Primitive Inhabitants of Scandinavia, chap, vi.),

that in the traditions of early Europe tribes of savages may
have thus, if really tall, expanded into giants, or, if short,

dwindled into dwarfs. Another cause which is clearly

proved to have given rise to giant-myths of yet more mon-

strous type, has been the discovery of great fossil bones, as

of mammoth or mastodon, which have from early ages been

supposed to be bones of giants, and have given rise to a

whole class of giant-myths (see Tylor, Early History of

Mankind, chap. xj. ; Primitive Culture, chap. x.). Such

anatomical inferences from the iBg-boiie or tooth of some
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Huge extinct animal are rather creditable to the ingenuity

of natives of America, or of barbarians of the Old World

;

but their late continuance in the midst of European culture

shows how recently the principles of, comparative anatomy
obtained their present hold on the public mind. A tooth

weighing 4| ft>, and a thigh-bone 17 feet long, having been

found in New England in 1712 (they were probably

mastodon), Dr Increase Mather thereupon communicated to

the Royal Society of London his confirmation from them of

the existence of men of prodigious stature in the ante-

diluvian world (see the Philosophical Transactions, vol. xxiv.

p. 85 ; D. Wilson, Prehistoric Man, vol. i. p. 54). The
giants in the streets of Basel and supporting the arms of

Lucerne appear to have originated from certain fossil bones

found in 1577, examined by the physician Felix Plater, and
pronounced to have belonged to a giant some 16 or 19 feet

high. These bones have since been referred to a very

different geological genus, but within the present century

Plater's giant skeleton waa accepted as a genuine relic of

the giants who once inhabited the earth. See the disserta-

tion of Le Cat, cited in the 5 th edition of the Encyclopaedia

Britannica (1817). (e. B. T.)

, GIANT'S CAUSEWAY, a promontory 'of columnar
basalt, situated on the coast of Antrim in the north of

Ireland. It is divided by whin-dykes into the Little

Causeway, the Middle Causeway or " Honeycomb," as it is

locally termed, and the Larger or Grand Causeway. The
pillars composing it are close-fitting and for the most part

somewhat irregular hexagons, made up of articulated por-

tions varying from a few inches to some feet in depth, and
2oncave or convex at the upper and lower surfaces. In

diameter the pillars vary from 15 to 20 inches, and in

height some are as much as 20 feet. The Great Causeway
is chiefly from 20 to 30, and for a few yards in some places

aearly 40 feet in breadth, exclusive of outlying broken

pieces of rock. It is highest at its narrowest part. At
ibout half a dozen yards from the cliff, widening and be-

coming lower, it extends outwards into a parade or plat-

form, which has a slight seaward inclination, but is easily

walked on, and for nearly 100 yards is always above water.

At the distance of about 150 yards from the cliff it turns

a little to the eastward for 20 or 30 yards, and then sinks

into the sea. The neighbouring cliffs exhibit in many places

columns similar to those of the Giant's Causeway, a con-

siderable exposure of them being visible at a distance of

about 100 roods in the bay to the eastward. A group of

these columns, from their arrangement, have been fancifully

named the "Giant's Organ." The most remarkable of the

cliffs is the Pleaskin, the upper pillars of which have the

appearance of a colonnade, and are 60 feet in height

;

beneath these is a mass of coarse black amygdaloid, of the

same thickness, underlain by a second range of basaltic

pillars, from 40 to 50 feet in height. Near the Giant's

Causeway are the ruins of the castles of Dunseverick and

Dunluce, situated high above the sea on insulated crags, and

the swinging bridge of Carrick-a-Rede, spanning a chasm of

80 feet deep, and connecting a rock, which is used as a

salmon-fishing station, with the mdinland. Fairhead, a pro

montory composed of columnar greenstone, the highest point

on the coast, has an altitude of 550 feet.

See Hamilton, Letters from tlie Coast of Antrim ; Dubourdiew,

Staiiitical Survey of Antrim ; and articles Antrim and Geology.

OIARUE, a town of Sicily, in the province of Catania,

between Etna and the sea, with a station on the railway

from Messina to Catania, distant from the former 40 miles,

and from the latter nearly 19. It is a flourishing place of

6956 inhabitants, according to the census of 1871, or of

9990 if the suburbs of Macchia, St Giovanni, and St Alfio

are included; but it -has little to show except a handsome

modern church, and is mainly of interest as the point from

which tourists start to visit the remains of the gigantic

chestnut tree of the hundred horses (di rente cavalli).

GIAVENO, a market-town of Italy, in the province ol

Turin, and cifcondario of Susa, about 16 miles W. of Turin.

at the foot of the Cottian Alps, and on the left bank of the

Sangone, a head water of the Po. It possesses a fine old

castle, an almshouse, a gymnasium, a children's asylum,

several well-built churches,' and an ancient abbatial resi-

dence ; and its inhabitants manufacture paper and silk, and

maintain a trade in wine and timber. Population of the

town in 1871 5722, and of the commune 9638.

GIB, Adam (1714-1788), the leader of the Antiburgher

section of the Scottish Secession Church, was bom April

14, 1714, in the parish of Muckhart, Perthshire, and, on

the completion of his literary and theological studies at

Edinburgh and Perth, was licensed as a preacher in 1740.

In the foUoning year he was ordained minister of the large

Secession congregation of Bristo, Edinburgh, being the

first in the city inducted into such a charge ; and there

his powerful intellect and his intensity of character soon

secutcd for him a position of considerable prominence.

In 1742 be caused some stir by the publication of an in-

vective entitled A warning against countenancing the

ministrations of Mr George Whitefield ; and in 1745 he was

almost the only minister of Edinburgh who continued to

preach, and to preach against rebellion, while the troops of

Charles Edward were in occupation of the town. When in

1747 " the Associate Synod," by a narrow majority, decided

not to give full immediate effect to a judgment which had

been passed in the previous year against the lawfulness of

the " Burgess Oath,"' Gib led the protesting minority, who
forthwith separated from their brethren and formed the

Antiburgher Synod. It was chiefly under his influence

that it was agreed by this ecclesiastical body at subsequent

meetings to summon to the bar their " Burgher " brethren,

and finally to depose and excommunicate them for contu-

macy. In 1765 he made a vigorous and able reply to the

General Assembly of the Church of Scotland, which had

stigmatized the Secession as " threatening the peace of the

counti-y ;" and this apology was further developed in his

Display of the Secession Testimony, published in 1774.

From 1753 (when after protracted litigation he was com-

pelled to leave the Bristo church) till within a short period

of his death, which took place June 18, 1788, he preached

regularly in Nicolson Street church, which is said to have

been filled every Sunday with an audience of 2000 persons.

Besides other publications, he wrote a volume of Sacred

Contemplations (1786), to which was appended an "Essay

on Liberty and Necessity" in reply to Lord Karnes.

GIBBON. See Ape, vol. ii. p. 150.

GIBBON, Edward (1737-1794), one of the, most ceU2-

brated historians of any age or country, was also his own

historian. He has left us one of the most piquant auto-

biographies ever written. . In the following sketch the chiel

incidents of his life will be condensed from that authentic

source. For more than facts, even for the setting of these,

it is needless to say that it -would be unwise to trust to any

man's autobiography—though Gibbon's is as frank as most.

There are points on which vanity will say too much, and

perhaps others on which modesty will say too little.

Gibbon was descended, he tells us, from a Kentish family

of considerable antiquity ; among his remoter ancestors he

reckons the Lord High Treasurer Fiennes, Lord Say and

Sele, whom Shakespeare has immortalized in his Henry VI.

' This -was an oath imposed upon all burgesses of Edinbui-gh, Glas-

"gow;- Perth, and some other towns, by -which they "professed and

allowed the true religion presently professed T.ithin this realm, and

authorized by the laws thereof." The question waa whether thesa

words implied an approbation of the Established Church, -with all itc

" corruption.'*."
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His grandfatner was a man of ability, an enterpfising

merchant of London, one of the commissioners of customs

under the Tory ministry during the last four years of

Queen Anne, and, in the judgment of Lord Bolingbroke,

as deeply versed in the " commerce and finances of Eng-

land " as any man of his time. He was not always wise,

however, either for himself or his country ; for he tiecame

deeply involved in the South Sea Scheme, in the disastrous

collapse of which (1720) he lost the ample wealth" he

had amassed. As a director of the company, moreover,

he was suspected of fraudulent complicity, taken into

custody, and heavily fined ; but X10,000 was allowed

him out of the wreck of his estate, and with this his skill

and enterprise soon constructed a second fortune. He died

at Putney in 1736, leaving the balk of his property to his

two daughtei's—nearly disinheriting his only son, the father

of the historian, for having married against his wishes.

This son (by name Edward) was educated at Westmiuster'

and Cambridge, but never took a degree, travelled, be-

came member of Parliament, first for Petersfield (1734),

then for Southampton (1741), joined the party against Sir

Robert Walpole, and (as his son confesses, not much to his

father's honour) was animated in so doing by "private

revenge " against, the supposed " oppressor " of his family

in the South Sea affair. If so, revenge, as usual, was

blind ; for Walpole had sought rather to moderate than

to inflame public feeling against the projectors.

The historian was born at Putney, Surrey, April 27 (Old

Style), 1737. His mother, Judith Porten, was the daughter

of a London merchant. He was the eldest of a family of

six sons and a daughter, and the only one who survived

childhood ; his own life in youth hung by so mere a thread

as to be again and again despaired of. ,' His mother, be-

tween domestic cares and constant infirmities (which, how-
ever, did not prevent an occasional plunge into fashionable

dissipation in compliance with her husband's wishes), did

but little for him. The " true mother of his mind as well

as of his health " was a maiden aunt—Catherine Porten

by name—with respect to v.-hom he expresses himself in

language of the most grateful remembrance. " Many
anxious and solitary days," says Gibbon, " did she consume
with patient trial of every mode of relief and amusement.

Many wakeful nights did she sit by my bedside in tremb-

ling expectation that each hour would be my last" As cir-

cumstances allowed, she appears to have taught him read-

ing, writing, and arithmetic—acquisitions made withsolittle

of remembered pain that " were not the error corrected by
analogy," he says, " I should be tempted to conceive them
as innate." At seven he was committed for eighteen months
to the care of a private tutor, John Kirkby by name, and
the author, among other things, of a "philosophical fiction,"

entitled the Life of Automathes. Of Kirkby, from whom
he learned the rudiments of English and Latin grammar,
he speaks gratefully, and doubtless truly, so far as he

could trust the impressions of childhood. With reference to

Automathes he is muc'n more reserved in his praise, deny-

ing alike its originality, its depth, and its elegance ; but,

he adds, " the book is not devoid of entertainment or in-

struction."

In his ninth year (1746), during a "lucid interval of

comparative health," he was sent to a school at Kingston-

upon-Thames; but his former infirmities soon returned, and
his progress, by his own confession, was slow and unsatisfac-

tory. " My timid reserve was astonished by the crowd and
tnmult of the school ; the want of strength and activity

disqualified mo for the sports of the play-field. ....
By the common methods of discipline, at the expense

* The celebrated William Law liad been for some time the private
tutor of this Edward Gibbon, who is supposed to have been the original

of the rather clever sketch of " Flatos " in the Seriout Call

of many tears and some blood, I purchased the knowledge

of the Latin syntax," but manifestly, in his own opinion,

the Arabian Nights, Pope's Homer, and Dryden's Virgil,

eagerly read, had at this period exercised a much more

powerful influence on his intellectual development than Phas-

drus and Cornelius Nepos, " painfully construed and darkly

understood."

In December 1747 his mother died, and he was taken

home. After a short time his father removed to the

"rustic solitude" of Buriton (Hants), but young Gibbon

lived chiefly at the house of his maternal grandfather,

at Putney, where, under the care of his devoted aunt, he

developed, he tells us, that passionate love of reading

" which he would not exchange for all the treasures of

India," and where his mind received its most decided

stimulus. Of 1748 he says, "This year, the twelfth

of my age, I shall note as the most propitious to the

growth of my intellectual stature." After detailing the

circumstances which unlocked for him the door of his

grandfather's " tolerable library," he says, " I turned over

many English pages of poetry and romance, of history and

travels. Where a title attracted my eye, without fear or

awe I snatched the volume from the shelf." In 1749,

in his twelfth year, he was sent to Westminster, still resid-

ing, however, with his aunt, who, rendered destitute by her

father's bankruptcy, but unwilling to live a life of depend-

ence, had opened a boarding-house for Westminster school.

Here in the course of two years (1749-50), interrupted by

danger and debility, he " painfully climbed into the third

form;" but it was left to his riper age to "acquire the

beauties of the Latin and the rudiments of the Greek

tongue." The continual attacks of sickness which had re-

tarded his progress induced his aunt, by medical advice, to

take him to Bath ; but the mineral waters had no eflfect.

He then resided for a time in the house of a physician at

Winchester; the physician did as little as the mineral

waters ; and, after a further trial of Bath, he once more

returned to Putney, and made a last futile attempt to study

at Westminster. Finally, it was concluded that he would

never be able to encounter the discipline of a school ; and

casual instructors, at various times and places, were pro-

vided for him. Meanwhile his indiscriminate appetite for

reading had begun to fix itself more and more decidedly upon

history ; aud the list of historical works devoured by hin:

during this period of chronic Ul-health is simply astonishing

It included, besides Hearne's Ductor Eistoricut and thr

successive volumes of the Universal History/, which wac

then in course of publication, Littlebury's Herodotus,

Spelman's Xenophon, Gordon's Tacitus, an anonymous

translation of Procopius ; " many crude lumps of Speed,

Kapin, Mezeray, Davila, Machiavel, Father Paul, Bower,

<fcc., were hastily gulped. I devoured them like so man}

novels ; and I swallowed with the same voracious appetite

the descriptions of India and China, of Mexico and

Peru." His first introduction to the historic scene?

the study of which afterwards formed the passion o(

his life took place in 1751, when, while along with hit

father visiting a friend in Wiltshire, he discovered in the

library "a common book, the continuation of Echard's

RoTnan History." " To me the reigns of the successors of

Gonstantine were absolutely new ; and I was immersed in

the passage of the Goths over the Danube, when the sum-

mons of the dinner bell reluctantly dragged me from my
intellectual feast." Soon afterwards his fancy kindled with

the first glimpses into Oriental history, the wild " barbaric'

charm of which he never ceased to feel Ockley's book on

the Saracens " first opened his eyes " to the striking career

of Mahomet and his hordes ; and with Hs characteristic

ardour of literary research, after exhausting all that conld

be learned in English of the Arabs and Persians, the
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Tartars and Turks, he forthwitt plunged into the French
of D'Herbelot, and the Latin of Pococlt'a version of

Abulfaragius, eometimes understanding them, but oftener

only guessing their meaning. He booq learned to call

to his aid the subsidiary sciences of geography and
chronology, and before he was quite capable of reading

them had already attempted to weigh in his chOdish

balance the competing systems of Scaliger and Petavius,

of Marsham and Newton. At this early period he seems
already to have adopted in some degree the plan of study
he followed in after life, and recommended in his Fssai sur

l'l!tude—that is, of letting his subject rather than his author

determine his course, of suspending the perusal of a book
to reflect, and to compare the statemeuts with those of other

authors,—so that he often read portions of many volumes
while mastering one.

Towards his sixteenth year he tells us " nature dis-

played in his favour her mysterious energies," and all

his infirmities suddenly vanished. Thenceforward, while

never possessing or abusing the insolence of health, he
could say " few persons have been more exempt from real

or imaginary ills." His unexpected recovery revived his

father's hopes for his education, hitherto-so much neglected

if judged by ordinary standards ; and accordingly in Janu-
ary 1752 he was placed at Esher, Surrey, under the care of

Dr Francis, the well known translator of Horace. But
Gibbon's friends in a few weeks discovered that the new
tutor preferred the pleasures of Lo.ndon to the instruction

of his pupils, and in this perplexity decided to send him
prematurely to Oxford, where he was matriculated as a
gentleman commoner of Magdalen College, 3d April, 1752.
According to his own testimony, he arrived at the university
" with a stock of information which might have puzzled a

doctor, and a degree of ignorance of which a school-boy

might be ashamed." And indeed his huge wallet of scraps

stood him in little stead at the trim -banquets to which he
was invited at Oxford, while the wandering habits by
which he had filled it absolutely unfitted him to be a guest.

He svas not well grounded in any of the elementary branches,

which are essential to university studies, and to all success

in their prosecution. It was natural therefore that he
should dislike the university, and as natural that the uni-

versity should dislike him. Many of his complaints of the

system were certainly just ; but it may be doubted whether
any university system would have been profitable to him,
considering his antecedents. He complains especially of his

tutors, and in one case with abundant reason ; but, by his

own confession, they might have recriminated with justice,

for he indulged in gay society, and kept late hours. His
observations, however, on the defects of the English univer-

sity system, some of which have only very recently been
removed, are acute and well worth pondering, however little

relevant to his own case. He remained at Magdalen about
fourteen months. " To the university of Oxford," he says,
" I acknowledge no obligation ; and she will as cheerfully

renounce me for a son as I am willing to disclaim her for

a mother. I spent fourteen months at Magdalen College
;

they proved the fourteen months the most idle and unpro-

fitable of my whole life."

But thus " idle " though he may have been as a "stu-
dent," he already meditated authorship. In the first long
vacation—during which he, doubtless with some sarcasm,

says that " his taste for books began to revive "—he con-

templated a treatise on the age of Sesostris, in which
• (and it was characteristic) his chief object was to investi-

gate not 80 much the events as the probable epoch of the

rei^n of that semi-mythical monarch, whom he was inclined

td regard as having boBn contemporary with Solomon.
" Unprovided with original learning,- unformed in the

babifii of thinking, unskilled in the arts of composition, I

resolved to write a book ;
" but the discovery of bis own

weakness, he adds, was the first symptom of taste. On his

first return to Oxford the work was " wisely relinquished,"

and never afterwards resumed. The most memorable inci-

dent, however, in Gibbon's stay at Oxford was his tem-

porary conversion to the doctrines of the church of Rome.
The bold criticism of Middleton's recently (1749) published

Free Enquiry into the Miraculous Poivers which are supposed

to have subsisted in the Christian Church, appears to have
given the first shock to his Protestantism, not indeed by
destroying his previous belief that the gift of miraculous

powers had continued to subsist in the church during the

first four or five centuries of Christianity, but by con-'

vincing him that within the same period most of the

leading doctrines of popery had been already introduced

both in theory and in practice. At this stage he was
introduced by a friend (Mr Molesworth) to Bossuet's

Variations of Protestantism, and Exposition of Catholic

Doctrine (see Gibbon, Decline and Fall, c. xv., note 79).
" These works," says he, "achieved my conversion, and I

surely fell by a noble hand." In bringing about this " fall,"

however, Parsons the Jesuit appears to have had a con-

siderable' share ; at least Lord Sheffield has recorded that

on the only occasion on which Gibbon talked with him on
the subject he imputed the change in his religious views
principally to that vigorous writer, who, in his opinion, had
urged all the best arguments in favour of Roman Catholi-

cism. But be this as it may, he had no sooner adopted his

new creed than he resolved to profess it ; "a momentary
glow of enthusiasm" had raised him above all temporal con-

siderations, and accordingly, on June 8, 1753, he records

that having " privately abjured the heresies " of his child-

hood before a Catholic priest of the name of Baker, a
Jesuit, in London, he announced the same to his father in

an elaborate controversial epistle which his spiritual adviser

much approved, and which he himself afterwards described

to Lord Sheffield as having, been " written with all the

pomp, the dignity, and self-satisfaction of a martyr."

The elder Gibbon heard with indignant surprise of this

act of juvenile apostasy, and, indiscreetly giving vent to

his wrath, precipitated the expulsion of his son from
Oxford, a punishmeul which the culprit, in after years at

least, found no cause to deplore. In his Memoirs he speaks
of the results of his " childish revolt against the religion of

his country " with undisguised self-gratulation. " It had de-
livered him for eisT from the " port and prejudice " of the
university, and led him into the bright paths of philosophic
freedom. That his conversion was sincere at the time,

that it marked a real if but a transitory phase of genuine
religious conviction, we have no reason to doubt, notwith-
standing the scepticism he has himself expressed. " To
my present feelings it seems incredible that I should ever
believe that I believed in transubstantiation," he indeed de-

clares ; but his incredulous astonishment is not unmixed
with nndoubting pride. " I could not blush thatmy tender
mind was entangled in the sophistry which had reduced the
acute and manly understandings of a Chillingworth or a

Bayle." Nor is the sincerity of the Catholicism he professed

in these boyish days in any way discredited by the fact of

his subsequent lack of religion. Indeed, as one of the
acutest and most sympathetic of his critics has remarked,
the deep and settled grudge he has betrayed towards every

form of Christian belief, in aU the writings of his maturitj',

may be taken as evidence that he had at one time experi-

enced in his own person at least some of the painful

workings of a positive faith.

But little time was lost by the elder Gibbon in the forma-
tion of a new plan of education for his son, and in devising
some method which if possible might effect the cure of his

"spiritual malady." The result of deliberation, aided by the
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advice and experience of Lord Eliot, was tliat ii was almost

immediately decided to fix Gibbon for some years abroad

under tha«:rfiof of M. Pavilliard, a Calvinist minister at

Lausanne, fn as far as regards the instructor and guide

thus Belectcd, a more fortunate choice could scarcely have

been made> Froiji the testimony of his pupil, and the still

more conclusive evidence of his own correspondence with

the father, ravilliard seams to have been a man of singular

good sense, temper, aud tact. At the outset, indeed, there was

Dne considerable obstacle to the free intercourse of tutor and

pupil : M. Pavilliard appears to have known little of Eng-

lish, and young Gibbon knew practically nothing of French.

But this difficulty was soon removed by the pupil's dili-

gence ; the very exigencies of his situation were of service

to him in calling forth all his powers, and he studied the

language with such success that at the close of his five

years' exile he declares that he "spontaneously thought" in

French rather than in English, and that it had become more

familiar to "ear, tongue, and pen." 'It is well known that

iu after years hfi^had doubts whether he should not compose

his great work in French; and it is certain that his

familiarity with that language, in spite of considerable

jfforts to counteract its effects, tinged his style to the last.

Under the judicious regulations of his new tutor a

methodical course of reading was marked out, and most

ardently prosecuted ; the pupil's progress was proportion-

ably rapid. I With the systematic study of the Latin,

and to a slight extent also of the Greek classics, he con-

joined that of logic in the prolix system of Crousaz ; and
ho further invigorated his reasoning powers, as well as

enlarged his knowledge of metaphysics and jurisprudence,

by the perusal of Locke, Grotius, and Montesquieu. He
also read largely, though somewhat indiscriminately, in

French literature, and appears to have been particularly

struck with Pascal's Provincial Letlers, which he tells us he

reporused almost every year of his subsequent life with new
pleasure, and which he particularly mentions as having been,

along with Bleterie's Life vf Julian and Giannone's History

of Naples, a book which probably contributed in a special

sense to form the historian of the Roman empire. The
comprehensive scheme of study included mathematic! also,

in which he advanced as far as the conic sections in the

treatise of L'Hopital. He assures us that his tutor did not

complain of any inaptitude on the pupil's part, and that

the pupil was as happily unconscious of any on his own
;

but here he broke off. He adds, what is not quite clear

from one who so frankly acknowledges his limited acquaint-

ance with the science, that he had reason to congratulate

himself that he knew no more. " As soon," he says, " as

I understood tho principles, I relinquished for ever the

pursuit of tho mathematics; nor can I lament that 1

desisted before my mind was hardened by the habit of rigid

demonstration, so destructive of the finer feelings of moral

evidence, which must, however, determine the actions and
opinions of cur lives."

Under the new influences which were brought to bear on
him, he in less than two years resumed his Protestantism.

"He is willing," he says, to allow M. Pavilliard a "hand-
somo share in his reconversion," though he maintains, and
no doubt rightly, that it was principally due " to his own
solitary reflections." He pf^rticularly congratulated himself

on having discovered the "philosophical argument" against

transubstantiation, " that the text of Scripture which seems
to inculcate the real presence is attested only by a single

sense—our sight, while the real presence itself is disproved
by three of our senses—the sight, the touch, and the taste.''

Befoi'e a similar mode of reasoning, all the other distinctive

articles of the Piomish creed " disappeared like a dream "
;

md "after a full conviction," on Christmas day, 1754, he
received the sacrament in the church of_ Lausanne.

Although^ however, he aaas that at tnis point he suspended

his religious inquiries, " acquiescing with implicit belief in

the tenets and mysteries which are adopted by the general

consent of Catholics and Protestants," his readers will pro-

bably do him no great injustice if they assume that even

then it was rather to the negations than to the affirmations

of Protestantism that he most heartily assented.

With all his devotion to study at Lausanne^ (he read ten oi

twelve hours a day), he still found some time for the acqui-

sition of some of the lighter accomplishments, such as ridingj

dancing, drawing, and also for mingling in such society as

the place had to offer. In September 1755 he writes to

his aunt, " I find a great many agreeable people here, see

them sometimes, and can say upon the whole, without

vanity, that, though I am the Englishman here who spends

the least money, I am he who is most generally liked."

Thus his " studious and sedentary life " passed pleasantly

enough, interrupted only at rare intervals by boyish ex-

cursions of a day or a week in the neighbourhood, and

by at least one memorable tour of Switzerland, by Basel.

Ziirich, Lucerne, and Bern, made along with Pavilliard

in the autumn of 1755. The last eighteen months of

this residence abroad saw the infusion of two new
elements—one of them at least of considerable importr

ance—into his life. In 1757 Voltaire came to reside

at Lausanne ; and although he took but little notice oi

the young Englishman of twenty, who eagerly soughf

and easily obtained an introduction, the establishment

of the theatre at Monrepos, where the brilliant versifiei

himself declaimed before select audiences his own pro-

ductions on the stage, had no small influence in forti-

fying Gibbon's taste for the French theatre, and in at

the same time abating that " idolatry for the gigantic

genius of Shakespeare which is inculcated from our in-

fancy as the first duty of an Englishman." In the same
year—apparently about June—he saw for the first time,

and forthwith loved, the beautiful, intelligent, and accom-

plished llademoiselle Susan Curchod, daughter of the

pasteur of Grassier. That the passion which she inspired in

him was tender, pure, and fitted to raise to a higher level

a nature which iu some respects was much in need of such

elevation will be doubted by none but the hopelessly

cynical ; and probably there are few readers who can peruse

the paragraph in which Gibbon " approaches the delicate

subject of his early love" without discerning in it a pathos

much deeper than that of which the wiiter was himself

aware. During the remainder of his residence at Lausanne

he had good reason to "indulge his dream of felicity":

but on his return to England, " I soon discovered that my
father would not hear of this strange alliance, and that

without his consent -I was myself destitute and helpless.

* The Journcd for 1755 records that diiring that year, besides

writing aud translating a great deal iu Latin and French, he had
read, amongst other works, Cicero's Epistola: ad Familiarcs, his

Brutiis, all his Orations, his dialogues De AinicUia and Dc SenectiUe,

Terence (twice), and Pliny's EpistU3. In January 1756 he says :

—

" I determined to read over the Latin authors in order, and read this

j-ear Virgil, Sallust, Livy, Vellejus Paterculus, Valerius Slaximus,

Tacitus, Suetonius, Quintus Curtius, Justin, Flonis, Plautus, Terence

and Lucretius. I also read and meditated Locke Upon the Un(j£rsiand-

ing.'^ Again in January 1757 he -ftTites;
—*' I began to study algebrc

under M. de Traytorrens, went through the elements of algebra and

geometrj', and the three first books of the Marquis de I'HQpital's Coni:

Sections, I also read Tibullus, Catullus, Propertius, Horace (with

Dacier's and Torrentius's notes), Virgil, Ovid's J^pistles, with Mezi-

riac's commentary, the Ars Amandiy and the Elegies', likewise the

Augustus and Tiberius of Suetonius, and a Latin translation of Dior

Cassius from the death of Julius Casar to the death of Augu.stus. J

also continued my correspondence, begun last year, with M. Allamaird

of Bex, and the Professor Breitinger of Ziirich, and opened a new one

with the Profefisor Gesner of Gbttingen. N.B-—Last year and this 1

read St John's Gospel, \s'ith part of Xenophon's Cyropcedia, the Iliad.

and Herodotus;,but, upon the whole, I rather neglected jny Greek."
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After a painful struggle I yielded to my fate ; I sighed as

a lover, I obeyed as a son ; my wound was ins^sibly healed
by time, absence, and the habits of a new life."

'

In 1758 he returned with mingled joy and regret to Eng-
land, and was kindly received at home. But he found a

stepmother there ; and this apparition on his father's hearth
at first rather appalled him. The cordial and gentle

manners of Mrs Gibbon, however, and her unremitting care

for his happiness, won him from his first prejudices, and
gave her a permanent place in his esteem and affection.

He seems to have been much indulged, and to have led a
very pleasant life of it; he pleased himself in moderate
excursions, frequented the theatre, mingled, though not
very often, in society ; was sometimes a little extravagant,
and sometimes a little dissipated, but never lost the benefits

of his Lausanne exile ; and easily settled into a sober, dis-

creet, calculating Epicurean philosopher, who sought the
sumnium bonum of man in temperate, regulated, and elevated
pleasure. The first two years aftgr his return to England
he spent principally at his father's country seat at Buriton,
in Hampshire, only nine months being given to the metro-
polis. He has left an amusing account of his employments
in the country, where his love of study was at occe inflamed
by a large and unwonted command of books and checked
by the necessary interruptions of his otherwise happy
domestic life. After breakfast "he was expected," he
says, to spend an hour with Mrs Gibbon ; after tea his

father claimed his conversation ; in the midst of an in-

teresting work he was often called down to entertain idle

visitors ; and, wor.st of all, he was periodically compelled
to return the well-meant compliments. He mentions that

he dreaded the " recurrence of the full moon," which was
the period generally selected for the more convenient
accomplishment of such formidable excursions.

His father's library, though large in comparison with that

he commanded at Lausanne, contained, he says, " much
trash ;" but a gradual process of reconstruction transformed
it at length into that "numerous and select" library which
was " the foundation of his works, and the best comfort of

bis life both at home and abroad." No sooner had he re-

turned home than he began the work of accumulation, and
records that, on the receipt of his first quarter's allowance,

a large share was appropriated to his literary wants. " He
could never forget," he declares, " the joy with which he
exchanged a bank note of twenty pounds for the twenty
volumes of the Memoirs of the Academy of Inscriptions,"

an Academy which has been well characterized (by Sainte-

Beuve) as Gibbon's intellectual fatherland. It may not be
uninteresting here to note the principles which guided him
both now and afterwards in his literary purchases. " I am
not conscious," says he, " of having ever bought a book
from a motive of ostentation; every volume, before it was
deposited on the shelf, was either read or sufficiently ex-

amined"; he also mentions that he soon adopted the,

tolerating maxim of the elder Pliny, that no book is ever so

bad as to be absolutely good for nothing.

In London he seems to have seen but little select society,

—partly from his father's taste, "which had always preferred

the highest and the lowest company," and partly from his

own reserve and timidity, increased by his foreign educa-

tion, which had made English habits unfamiliar, and the
very language in some degree strange. And thus he was
led to draw that interesting picture of the literary recluse

among the crowds of London :
" While coaches were

rattling through Bond Street, I have passed many a solitary

evening in my lodging with my books. My studies Vere

' Tho affair, however, was not finally broken off till 1763. Mdlle.
Curchod soon afterwards became tho wife of Necker, the famous finan-

cier ; and Gibbon and the Neckera frequently afterwards met on terms
it mutual friendship and esteem.

sometimes interrupted with a sigh, which I breathed
towards Lausanne ; and on the approach of spring I with
drew without reluctance from the noisy and extensive scent
of crowds without company, and dissipation without plea
sure." He renewed former acquaintance, however, with
the " poet " Mallet, and through him gained access tc

Lady Hervey's circle, where a congenial admiration, not tc

say affectation, of French manners and literature made him
a welcome guest. It ought to be added that in each of the
twenty-five years of his subsequent acquaintance with
London " the prospect gradually brightened," and his social

as well as his intellectual qualities secured him a wide circle

of friends. In one respect Mallet gave him good counsel
in those early days. He advised him to addict himself tc

an assiduous study of the more idiomatic English writers,

such as Swift and Addison,—with a view to unlearn his

foreign idiom, and recover his half-forgotten vernacular,

—

a task, however, which he never perfectly accomplished.
Much as Jie admired these writers, Hume and Robertson
were still greater favourites, as well from their subject as

for their style. Of his admiration of Hume's style, of its

nameless grace of simple elegance, he has left us a strong

expression, when he tells us "that it often compelled, him to

close the historian's volumes with a mixed sensation of

delight and despair.

In 1761 Gibbon, at the age of twenty-four, after many
delays, and with many flutterings of hope and fear, gave
to the world, in French, his maiden publication, an £ssai
sur l'£tutle de la Litterahire, which he had composed two
years before. It was published partly in compliance with
his father's wishes, who thought that the proof of some
literary talent might introduce him favourably to public

notice, and secure the recommendation of his friends for

some appointment in connexion with the mission of the

English plenipotentiaries to the congress at Augsburg which
was at that time in contemplation. But in yielding to

paternal authority, Gibbon frankly owns that he " com-
plied, like a pious son, with the wish of his own heart."

The subject of this youthful effort was suggested, its

author says, by a refinement of vanity— " the desire of

justifying and praising the object of a favourite pursuit,"

namely, the study of ancient literature. Partly owing to

its being written in French, partly to its character, the
Essai excited more attention abroad than at home. Gibbon
has criticized it with the utmost frankness, not to say
severity ; but, after every abatement, it is unquestionably
a surprising effort for a mind bo young, and contains many
thoughts which would not have disgraced a thinker or a

scholar of much maturer age. His account of its first re-

ception and subsequent fortunes in England deserves to be
cited as a curious piece of literary history. " In England,"
he says, " it was received with cold indifference, little read,

and speedily forgotten. A small impression was slowly dis-

persed ; the bookseller murmured, and the author (had his

feelings been more exquisite) might have wept over the

blunders and baldness of the English translation. The
publication of my history fifteen years afterwards revived the

memory of my first performance, and the essay was eagerly

sought in the shops. But I refused the permission which
Becket solicited of reprinting it ; the public curiosity was
imperfectly satisfied by a pirated copy of the booksellers of

Dublin ; and when a copy of the original edition has been

discovered in a sale, the primitive value of half-a-crown has

risen to the fanciful price of a guinea or thirty shillings."^

Sometime before the publication of the essay. Gibbon

* The Essai, in a good English translation, now appears in the

Miscellamcnts Works. Villemain finds in it " peu de vnes, nulle

originalite aurtout, mais une graude passion litteraire, I'amour des

recherches savantes et du beau langage. " Saiute-Beuve's criticism is

almost identical with Gibbon's o\sti ; but though he finds that "Li
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had entered a new and, one mighl suppose, a very uncon-

genial scene of life. In an hour of patriotic ardour he

became (June 12, 1759) a captain in the Hampshire

militia, and for more than two years (May 10, 1760, to

December 23, 1762) led a wandering life of "military ser-

vitude." Hampshire, Kent, Wiltshire, and Dorsetshire

formed the successive theatres of what be calls his " blood-

less and inglorious campaigns." He eomplaius of the

busy idleness in which his time was spent ; but, con-

sidering the circumstances, so adverse to study, one is

rather surprised that the military student should have

done so much, than that he did so little ; and never pro-

kably before were so many hours of literary study spent in

t tent. In estimating the comparative advantages and dis-

^Ivautages of this -wearisome period of his life, he has

»immed up with the impartiality of a philosopher and

the sagacity of a man of the world. Irksome as were his

employments, grievous as was the waste of time, uncongenial

as were his companions, solid benefits were to be set off

against these things : his health became robust, liis know-

ledge of the world was enlarged, he wore off some of his

foreign idiom, got rid of much of his reserve ; he adds

—

and perhaps in his estimate it was the benefit to be most

prized of all
—" the discipline and evolutions of a modern

battalion gave me a clearer notion of the phalanx and the

legion, and the captain of the Hampshire grenadiers (the

reader may smile) has not been useless to the historian of

the Roman empire."

It was during this period that he read Homer and Lon-

ginus, having for the first time acquired some real mastery

of Greek ; and after the publication of the Essai, his mind
was full of projects for a new literary effort. The Italian

expedition of Charles VIIL of France, the crusade of

Richard I., the wars of the barons, the Lives and com-

parisons of Henry V. and the emperor Titus, the hif*ory

of the Black Prince, the life of Sir Philip Sydney, that of

Montrose, and finally that of Sir W. Raleigh, were all

of them seriously contemplated and successively rejected.

By their number they show how strong was the impulse to

literature, and by their character, how determined the bent

of his mind in the direction of history ; while their variety

makes it manifest also that he had then at least no special

purpose to serve, no preconceived theory to support, no
particular prejudice or belief to overthrow.

The militia was disbanded in 1762, and Gibbon joyfully

shook off his bonds ; but his literary projects were still to

be p£stponed. Following his own wishes, though with his

father's consent, he had early in 1760 projected a Conti-

nental tour as the completion " of an English gentleman's

education." This had been interrupted by the episode of

the militia ; now, however, he resumed his purpose, and left

England in January 1763. Two years were "loosely de-

fined as the term of his absence," which he exceeded by
half a year—returning June 1765. He first visited Paris,

where he saw a good deal of D'Alembert, Diderot, Bar-

thilemy, Raynal, Helv^tius, Baron d'Holbach, and others

of that circle, and was often a welcome guest in the

saloons of Madame Geoffrin and Madame du Deffand.^

Voltaire was at Geneva, Rousseau at Montmorency, and
Euffon he neglected to visit ; but so congenial did he find

the society for which his education had so well prepared

him, and into which some literary reputation had already

preceded him, that he declared, " Had I been rich and inde-

lecture en est assez difficile et parfois obscure, la liaison des ideea
ecbappe souvent par trop de concision et par le d&iir qu'a eu le jeune
auteur d'y faire entrer, d'y condenser la plupart de ses notes," he
adds, " II y a, chemin faisant, des vues neuves et qui sentent I'his-

torien."

* Her letters to Walpole about Gibbon contain some interesting
remarks by this " aveugle clairvoyaute, " as Voltaire calla her; but
th?y belong to a later period (1777).

pendent, I should have prolonged and pernaps have fixea

my residence at Paris."

From France he proceeded to Switzerland, and spent

nearly a year at Lausanne, where many old friendships and

studies were resumed, and new ones begun. His reading

was largely designed to enable him fully to profit by the long

contemplated Italian tour which began in April 1764, and
lasted somewhat more than a year. He has recorded one

or two interesting notes on Turin, Genoa, Florence, and other

towns at which halt was made on his route ; but Rome was
the great object of his pilgrimage, and the words in which

he has alluded to the feelings with which he approached it

are such as cannot be omitted from any sketch of Gibben,

Jiowever brief. • "My temper is not very susceptible of

enthusiasm, and the enthusiasm which I do not feel I have

ever scorned to affect. But at the distance of twenty-five

years I can neither forget nor express the strong emotions

which agitated my mind as I first approached and entered

the Eternal City. After a sleepless night, I trod with a

lofty step the ruins of the forum ; each memorable spot,

where Romulus stood, or TuUy spoke, or Csesar fell, was at

once present to my eye ; and several days of intoxication

were lost or enjoyed before I could deacend to a cool and

minute investigation." Here at last his long yearning for

some great theme worthy of his historic genius was gratified.

The first conception of the Decline and Fall arose as he

lingered one evening amidst the vestiges of ancient glory.

"It was at Rome, on the 15th of October 1764, as I eat

musing amidst the ruins of the Capitol, while the barefooted

friars were singing vespers in the temple of Jupiter, that the

idea of writing the decliue and fall of the city first started

to my mind."

The five years and a half which intervened between his

return from this tour, in June 1765, and the death of his

father, in November 1770, seem to have formed the por-

tion of his life which " he passed with the least enjoyment,

and remembered with the least satisfaction." He attended

every spring the meetings of the militia at Southampton,

and rose successively to the rank of major and lieutenant-

colonel commandant ; but was each year " more disgusted

with the inn, the wine, the company, and the tiresome re

petition of annual attendance and daily exercise." From
his own account, however, it appears that other and deeper

causes produced this discontent. Sincerely attached to his

home, he yet felt the anomaly of his position. At thirty,

still a dependaut, without a settled occupation, without a

definite social status, he often regretted that he had not
" embraced the lucrative pursuits of the law or of trade,

the chances of civil ofBce or India adventure, or even the

fat slumbers of the church." From the emoluments of a

profession he " might have derived an ample fortune, or a

competent income, instead of being stinted to the same

narrow allowance, to be increased only by an event

which he sincerely deprecated." Doubtless the secret

fire of a consuming, but as jet ungratified, literary ambi-

tion also troubled his repose. He was still contemplat-

ing "at an awful distance" The Decline and Fall, and

meantime revolved some other subjects, that seemed

more immediately practicable. Hesitating for some time

between the revolutions of Florence and those of Switzer-

land, he consulted M. Deyverdun, a young Swiss with

whom he had formed a close and intimate friendship

during his first residence at Lausanne, and finally decided

in favour of the land which was his " friend's by birth" and

"his own by adoption." He executed the first book in

French ; it was read (in 1767), as an anonymous produc-

tion, before a literary society of foreigners in London, and

condemned. Gibbon sat and listened unobserved to their

strictures. It never got beyond that rehearsal ; Hume,

indeed, aporoved of the performance, only deprecating as

X. - n
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unwise the author's preference for French; but Gibbon

sided with the majority.

In 1767 also he joined with M. Deyverdun i\i starting

a literary journal under the title of Memoires Litteraires de

la Grande Bretagiie. But its oirculatlon was limited, and

only the second volume had appeared (1768) when Dey-

verdun went abroad. The materials already collected for a

third volume were suppressed. It is interesting, however,

to know that in the first volume is a review by Gibbon

of Lord Lyttelton's IlUtory of Henry II., and that the

second volume contains a contribution by Hnme on

Walpole's Historic Dmthts.

The next appearance of the historian made a deeper im-

pression, it was the first distinct print of the lion's foot.

"Ex ungue leonem" might have been justly said, for he

attacked, and attacked successfully, the redoubtable War-

burton. Of the many paradoxes in the Divine Legation,

few are more extravagant than the theory that Yirgil, in the

sixth book of his jEneid, intended to allegorize, in the visit

of his hero and the Sibyl to the shades, the initiation of

./Eneas, as a lawgiver, into the Eleuainian mysteries. This

theory Gibbon completely exploded in his Critical Ohserva-

tiom (1770),—no very difficult task, indeed, but achieved

in a style, and with a profusion of learning, which called

forth the warmest commendations both at home and abroad.

Warburton never replied; and few will believe that he

would not, if he had not thought silence more discreet.

Gibbon, however, regrets that the style of his pamphlet was

too acrimonious; and this regret, considering his antago-

nist's slight claims to forbearance, is creditable to him.

"I cannflt forgive myself the contemptuous treatment of a

man who, with all his faults, was entitled to my esteem
;

and I can less forgive, in a personal attack, the cowardly

concealment of my name and character."

Soon after his "release from the fruitless task of the

Swiss revolution" in 1768, he had gradually advanced from
the wish to the hope, from the hope to the design, from the

design to the execution of his great historical work. His

preparations were indeed vast. The classics, " as lc7? as

Tacitus, Pliny the Younger, and Juvenal," had been long

familiar. He now " plunged into the ocean of the Augustan
history," and "with pen almost always in hand," pored over

all the original records, Greek and Latiu.between Trajan and
the last of the Western Caesars. " The subsidiary rays of

medals and inscriptions, of geography and chronology, were

thrown on their proper objects ; and I applied the col-

lections of Tillemont, whose inimitable accuracy almost

assumes the character of genius, to fix and arrange within

my reach the loose and scattered atoms of historical informa-

tion." The Christian apologists and their pagan assailants;

the Theodosian Code, with Godefroy's commentary ; the

AnnaU and Antiqnities of Muratori, collated with " the

parallel or transverse lifles" of Sigonius and Maffei, Pagl

and Bftronius, were all critically studied. Still following

the wise maxim which ho had adopted as a student, "multum
logere potius quam multa," he reviewed again and again the

immortal works of tho French aryi English, the Latin and
It»lian classics. He deepened and extended his acquaint-

ance with Greek, particularly with his favourite authors

Homer and Xenophon; and, to crown all, he succeeded in

achieving the third perusal of Blackstone's Commentaries.

The course of his study was for some time seriously inter-

rupted by his father's illness and death in 1 770, and by the

many distractions connected with the transference of his

residence from Buriton to London. It was not,- indeed,

until October 1772 that he found himself at last independ-

ent, and fairly settled in his house and library, with full

leisure and opportunity to set about the composition of the

first volume of iiis history. Even then it appears from his

own contessiou that he long brooded over the chaos of

materials he had amassed before light dawned upon it. At
the commencement, he says, "all was dark and doubtful ";

the limits, divisions, even the title of his work were unde-

termined ; the first chapter was composed three times, and
the second and third twice, before he was satisfied vrith his

efforts. This prolonged meditation on his design and its

execution was ultimately well repaid by the result : so

methodical did his ideas become, and so readily did his

materials shape themselves, that, with the above excep-

tions, the original MS. of tho entire six quartos was sent

uncopied to the printers. He also says that not a sheet

had been seen by any other eyes than those of author and

printer, a statement indeed which must be taken with a
small deduction ; or rather we must suppose tliat a few

chapters had been submitted, if not to the " eyes," to the
" ears " of others ; for he elsewhere tells us that ho was
" soon disgusted with the modest practice of reading the

manuscript to his friends." Such, however, were hb pre-

liminary difficulties that he confesses he was often

"tempted to cast away the labour of seven years"; and it

was not until February 1776 that the first volume was
published. The success was instant, and, for a quarto, pro-

bably unprecedented. The entire impression was exhausted

in a few days ; a second and a third edition were scarcely

adequate to the demand. The author might almost have

said, as Lord Byron after the publication of Ckilde Harold,

that "he awoke one morning and found himself famous."

In addition to public applause, he was gratl! ed by the more
select praises of the highest living authorities inthatljranch

of literature ;
" the candour of Dr Robertson embraced his

disciple
;
" Hume's letter of congratulation " overpaid tho

labour of ten years." The latter, however, with his usual

sagacity, anticipated the objections which he saw could be

urged against the famous fifteenth and sixteenth chapters.

"I think you have observed a very prudent temperament

;

but it was impossible to treat the subject so as not to

give grounds of suspicion against you. and you may expect

that a clamour will arise."

Tho " clamour " thus predicted was not slow to make itself

heai d. Within two years the famous chapters had elicited

what might almost be called a library of controversy. The
only attack, however, to which Gibbon deigned to make
tmy reply was that of Davies, who had impugned hisaccuracy

or good faith. His TindicatioK appeared in February,

1779; and, as Milman remarks, "this single discharge

from the ponderous artillery of learning and sarcasm laid

prostrate the whole disorderly squadron " of his rash and

feeble assailants.^

* For a very full list of publications in answer to Gibbon's attack on

Cbristianity reference may be made to the Bibliographers Mcnval._

pp. SS5-6 (1858). Of these the earliest were Watson's Apology

(1776), Salisbury's Strictures (1776), and Chelsum'.s (anonymous)

Remarks (1776). In 1778 the Few ifcmarisby a Gentleman (Francis

Eyre), tho He.phj of Loftus, the Letters of Apthorpe. an-l the Examina-
tion of Davies appeared. Gibbon's i'iiulication (1779) called forth a

Reply by Davies (1779), and A Short Appeal to ike Puhlic by Francis

EjTe (1779). Langhton's polemical treatise was published in 1780,

and those of Milner and T.^ylo^ in 1781. Chelsum returned to the

attack in 1785 (A Reply to Mr Gibbo>^'s Viyidication), and Sir David
Dalrymple (.in Inquiry into the Secondary Causes, &c.) made his

first appearince in tho controversy in 1786. Travis's Letters on

1 John v. 7 are dated 1784; and Spedalieri'a Con/utasione dell*

Esame dtl Cristianismo fatto da Qxbbon was published at Rome
(2 vols. 4to) in the same year. It is impossible not to concur in almost

every point with Gibbon's own estimate of his numerous assailants.

Their crude productions, for the most part, were conspicuous rather for

insolence and abusiveness than for logic or learning. Those of Bishop

Watson and Lord Hailes were tto best, but simply because they con-

tented themselves with a dispassionate exposition of the general argu-

ment in favour of Cliristianity. The most foolish and discreditable

was certainly that of Davies'; his unworthy attempt to depreciate the

great historian's learning, and his captious, cavilling, acrimonioue

charges of petty inaccuracies and discreditable falsification gave tho

object of his attack an easy triumph.
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Two years before the publication of this first volume

Gibbon was elected member of parliament for Liskeard

(1774). His political duties did not suspend his prosecution

of his history, except on one occasion, and for a little while,

in 1779, when he undertook, on behalf of the ministry, a

task which, if well performed, was also, it must be added,

well rewarded. The French Government had issued a mani-

festo preparatory to a declaration of war, and Gibbon was
solicited by Chancellor Thurlow and Lord Weymouth,
secretary of state, to answer it. In compliance with this

request he produced the able Memoire Justijfcalif, com-

posed in French, and delivered to the courts of Europe ; and

shortly afterwards he received a seat at the Board of Trade

and Plantations,—little more than a sinecure in itself, but

with a very substantial salary of nearly £800 per annum.
His acceptance displeased some of his former political associ-

ates, and he was accused of "deserting his party." In his

Memoir, indeed, Gibbon denies thathehad ever enlisted with

the Whigs. A note of Fox, however, on the margiii of a copy

of The Decline anclFall records a very distinctremembrance

of the historian's previous vituperation of the ministry;

within a fortnight of the date of his acceptance of ofEce, he

is there alleged to have said that "there was no salvation for

this country until six heads of the principal persons in ad-

ministration were laid upon the table." Lord Sheffield

merely replies, somewhat weakly it must be said, that

liis friend never intended the words to be taken literally.

ilore to the point is the often-quoted passage from Gibbon's

letter to Deyverdun, where the frank revelation is made :

" You have not forgotten that I went into parliament with-

out patriotism and without ambition, and that all my views

tended to the conv-enient and respectable place of a lord

of trade."

In April 1781 the second and third quartos of his

History were published. They excited no controversy, and
were comparatively little talked about—.so little, indeed,

as to have extorted from him a half murmur about " cold-

ness and prejudice." The volumes, however, were bought

and read with silent avidity. Meanwhile public events

were developing in a manner that had a considerable influ-

ence upon the manner in which the remaining years of

the historian's life were spent. At the general election in

] 780 he had lost his seat for Liskeard, but had subse-

quently been elected for Lymington. The ministry of Lord
North, however, was tottering, and soon after fell ; the

Board of Trade was abolished by the passing of Burke's bill

in 1782, and Gibbon's salary vanished with it,— no trifle,

for his expenditure had been for three years on a scale

somewhat disproportionate to his private fortune. He did

nol like to depend on statesmen's promises, which are pro-

verbially uncertain of fulfilment; he as little liked to

retrench ; and he was wearied of parliament, where he had
never given any but silent votes. Urged by such consider-

ations, he once more turned his eyes to the scene of his

early exile, where he might live on his decent patrimony

in a style which was impossible in Englaivi, and pursue

unembarrassed his literary studies. He therefore resolved

to fix himself at Lausanne.

A word only is necessary on his parliamentary career.

Neither nature nor acquired habits qualified him to be

an orator ; his late entrance on public life, his natural

timidity, his feeble voice, his limited command of idiomatic

English, and even, as hs candidly confesses, his literary

fame, were all obstacles to success. "After a fleeting,

illusive hope, prudence condemned me to acquiesce in the

humble station of -a mute'. ... I was not armed by
nature and education ^ith the ir.trepid energy of mind and

't * In 1776 he writes to Holroyd, "I am still a mute ; ifc is more
tremendous t^an I imAginod; the greftt speakers fill rae with despair;

the bad •.ces with terror."

voice— ' Vincentem strepitus et natum rebus agendis.'

Timidity was fortified by pride, and even the success of my
pen discouraged the trial of my voice." His repugnance
to public life had been strongly expressed to his father in

a letter of a very early date, in which he begged that the
money which a seat in the' House of Commons would cost

might be expended in a mode more agreeable to him.

Gibbon was eight-and-thirty when he entered parliament;

and the obstacles which even at an earlier period he had not

had courage to encounter were hardly likely to be vanquished
then. Nor had he much political sagacity. He was better

skilled in investigating the past than in divining the futtire.

While Burke and Fox and so many great statesmen pro-

claimed the consequences of the collision with America,

Gibbon saw nothing but colonies in rebellion, and a pater-

nal Government justly incensed. His silent votes were all

given on that hypothesis. In a similar manner, while he
abhorred the French Revolution when it came, he seems to

have had no apprehension, like Chesterfield, Burke, or even
Horace Walpole, of its approach ; nor does he appear to have

at all suspected that it had had anything to do with the

speculations of the philosophic coteries in which he had
taken such delight. But whUe it may be doubted whether
his presence in Parliament was of any direct utility to the

legislative business of the country, there can be no question

of the present advantage which he derived from it in the

prosecution of the great work of his life,—an advantage of

which he was fully conscious when he wrote :
" The eight

sessions that I sat in parliament were a school of civil

prudence, the first and most essential virtue of an historian."

Having sold all his property except his library—to him
equally a necessary and a luxury—Gibbon repaired to

Lausanne in September 1783, and took up his abode with

his early friend Deyverdun, now a resident there. Per-

fectly free from every engagement but those which his own
tastes imposed, easy in his circumstances, commanding just

as much society, and that as select, as he pleased, with

the noblest scenery spread out at his feet, no situation can

bo imagined more favourable for the prosecution of his lit-

erary enterprise ; a hermit in his study as long as he chose,

he found the most delightful recreation always ready for

him at the threshold. " In London," says he, " I was lost

in the crowd ; I ranked with the first families in Lausanne,

and my style of prudent expense enabled me to maintain a

fair balance of reciprocal civilities. . . . Instead of a small

house between a street and a stable-yard, I began to occupy

a spacious and convenient mansion, connected on the

north side with the city, and open on the south to a beau-

tiful and boundless horizon. A garden of four acres had

been laid out by the taste of M. Deyverdun ; from the

garden a rich scenery of meadows and vineyards descends

to the Leman Lake, and the prospect far beyond the lake

is crowned by the stupendous mountains of Savoy." In

this enviable retreat, it is no wonder that a year should

have been suff'ered to roll round before he vigorously re-

sumed his great work,—and with many men it would never

have been resumed in such a paradise. We may remark

in passing that the retreat was often enlivened, or in-

vaded, by friendly tourists from England, whose " frequent

incursions" into Switzerland our recluse seems half to

lament as an evil Among his more valued visitors were

M. and Mme. Neeker ; Mr Fox also gave him two welcome

"days of free and private society" in 1788. DiiTering as

they did in politics, Gibbon's testimony to the genius and

character of the great statesman is highly honourable to

both :
" Perhaps no human being," he says, " was ever

more perfectly exempt from the taint of malevolence,

vanity, or falsehood."

When once fairly reseated at his task, he proceeded in

this delightful retreat leisurely, yet rapidly, to its comple-
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tion. The fourth volume, partly written inTlTSS, was

completoJ in June 1781; the preparation of the fifth

volume occupied less than two years; while the sixth and

last, begun ISth M:iy, 1786, was finished in thirteen months.

The feelings with which he brought his labours to a close

must be descrilied in his own inimitable words :
" It waa

on the day, or. rather night, of the 27th of June 1787,

between the hours of eleven and twelve, that I wrote the

last lines of the last page in a summer house in my garden.

After laying down my pen, I took several turns in a berceau

or covered walk of acacias, which command / a prospect of

the country, the lake, and the mountains. ^The air was

temperate, the sky was serene, the silver orb of the moon

was reflected from the waters, and all nature was silent.

I will not dissamble the first emotions of joy on the re-

covery of my freedom, and, perha'ps, the establishment of

my fame. ^ But my pride was soon humbled, and a sober

melancholy was spread over my mind by the idea that I had

taken an everlasting leave of an old and agreeable com-

panion, and that whatsoever might be the future date of

my History, the lifi of the historian must be short and pre-

carious."

Taking. ttiB manuscript with him, Gibbon, after an

absence of four years, once more visited London in 1787
;

anl the 51st anniversary of the author's birthday (27th

April 1783) witnessed the publication of the last three vol-

umes of The Decline and Fall. They met with a quick and

easy sale, were very extensively read, and very liber.ally and

deservedly praised for the unflagging industry and vigour

they displayed, though just exception, if only on the score

of good taste, was taken to the scofting tone he continued

to maintain in all passages where the Christian religion was

specially concerned, and much fault was found with the

indecency of some of his notes.i

He returned to Switzerland in July 1788, cherishing

vague schemes of fresh literary activity; but genuine sor-

row caused by the death of his friend Deyverdun interfered

with steady work, nor was it easy for him to fix on a new
subject which should be at once congenial and proportioned

to his powers ; while the premonitory rautterings of the

great thunderstorm of the French Revolution, which Fever-

berated in hollow echoes even through the quiet valleys of

Switzerland, further troubled his repose. For some months

he found amusement in the preparation of the delightful

Memoirs (1789) from which most of our knowledge oC his

personal history is derived ; but his letters to friends in

England, written between 1788 and 1793 occasionally betray

1 slight but unmistakable tone of ennui. In April 1793 he

unexpectedly received tidings of the death of Lady Shef-

field ; and the motive of friendship thus supplied combined

with the pressure of public events to urge him liomewards.

He arrived in England on the following June, and spent the

summer at Sheffield Place, where his presence was even more

highly prized than it had ever before been. Returning to

London early in Novembei, ho found it necessary to consult

his physicians for a symptom which, neglected since 1761,

had gradually become complicated with hydrocele, and was

now imperatively demanding surgical aid ; but the painful

operations which had to bo performed did not interfere

with his customary cheerfulness, nor did they prevent him
from paying a Christmas visit to Sheffield Place. Here,

However, fever made its appearance ; and a removal to Lon-

lon (January 6, 179.!:) was considered imperative. Another
!p3ration brought him some relief ; but a relapse occurred

,

* An anonymous pamplilct, entitled Observations on the three last

volitinet of the Itovutn History, appeared in 1788; Disney's .^frnioTt,

mith Strictures', iniiyOO ; and Wliit.nkei'a Jttricw,- in 1791. With
recard to tlia second of Die above complaints, surprise will probably
be felt that it was not extended to portions ol' the te.xt as well as to

the notes. '

during the night of the 15th, and on the following day he

peacefully breathed his last. His remains were laid in the

burial place of the Sheffield family, Fletching, Sussex, where

an epitaph by Dr Parr describes his character and work in

the language at once of elegance, of moderation, and of truth.

'•-The personal appearance of Gibbon as a lad of sixteen is

brought before us somewhat dimly in W. Pavilliard's de

Bcription of the " thin little figure, with a large head, dis-

puting and arguing, with the greatest ability, all the best

arguments that had ever been used in favour of popery.'

What he afterwards became has been made more vividly

familiar by the clever silhouette prefixed to the Misctl-

liineous Works (Gibbon himself, at least, we know, did not

regard it as a caricature), and by Sir Joshua Reynolds's

portrait so often engraved. It is hardly fair perhaps to add

a reference to Suard's highly-coloured description of the

short Silenus-like figure, not more than 56 inches in height,

the slim legs, the large turned-in feet, the shrill piercing

voice ; but almost every one will remember, from Croker's

Boswell, Colman's account of the great historian ''tapping

his snuff-box, smirkingand smiling, and rounding his periods"

from that mellifluous mouth. It has already been seen that

Gibbon's early ailments all left him on the approach of

manhood ; thenceforward, " till admonished by the gout,''

he could truly boast of an immunity well-nigh perfect from

every bodily complaint ; an exceptionally vigorous brain,

and a stomach " almost too good," united to bestow upon

him a vast capacity alike for work and for enjoyment.

This capacity he never abused so as to burden his conscience

or depress his spirits. " The madness of superfluous health

I have never known." To illustrate the intensity of the

pleasure he found alike in the solitude of his study and in

the relaxations of genial social intercourse, almost any page

taken at random, either from the Life or from the Letters,

would suffice ; and many incidental touches show that he

was not a stranger to the delights of quiet contemplation

of the beauties and grandeurs of nature, jlis manners, i(

formal, were refined; his conversation, when he felt himself

at home, in'oeresting and unafTected ; and that he was

capable alike of feeling and inspiring a very constanl

friendship there are many witnesses to show. That his

temperament at the same time was frigid and comparativelj

passionless cannot be denied ; but neither ought this to be

imputed to him as a f.ault ; hostile criticisms upon'the griet

for a father's death, that "was soothed by the conscious

satisfaction that I had discharged alb the duties of filial

piety," seem somewhat out of place. His most ardeni

admirers, however, are constrained to admit that lie was de

ficient in large-hearted benevolence ; that he was destitute

of any " enthusiasm of humanity"; and that so far as every

sort of religious yearning or aspiration is concerned, hif

poverty was almost unique. Gibbon was such a man a.'

Hor.ice might have been, had the Roman Epicurean beer

fonder of hard intellectual work, and less prone than he was

to the indulgence of emotion.

Of Gibbon's mental qualities it is interesting to read thi '

estimate formed and recorded by himself on his twenty

sixth birthday [May 8th, N.S., 1762] : "Wit I have none

My imagination i.s rather strong than pleasing. My memorj
both capacious and retentive. The shining qualities of mj
understanding are extensiveness and penetration ; but<J

want both quickness and exactness." Twenty-six years

afterwards, he wrote on the same subject in his Memoirs:—
, " The original soil has been highly improved by cultivation :

but it may be qtlcstioncd whether some flowers of fancy,

some grateful errors, have not been eradicated with the

^weeds of prejudice." No student of The Deel'iie ami Full

will accuse its author of iminodeBty or vanity in these self

appreciations, but will rather be surprised that he should

,
'hiive so considerably undercstuviated both his endowments
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and his acquirements. Of the kind and amount of varied

ability displayed in that truly immortal work it would be

almost impossible to speak iu language of exaggerated

praise,—the grandeur and vastness of conception, the artis-

tic grouping, the masterly fulness and accuracy of detail,

the richness and vividness of description, the coruscating

liveliness, the polished sarcasm, the pungent wit. The

history of Rome is, for the many centuries which Gibbon

treats, the history of the woild ; and it is nothing less than

astonishing that he should have been able to work with so

much ease the vast and incongruous materials into such a

unity of design. It is the amplest historic canvas ever

spread, the largest historic painting ever executed by a

single hand; and only a comprehensive and orderly intellect

of the highest rank could have grappled as Gibbon has done

with the task of blending that vast array of nations, in all

their varieties of costume, habit, language, and religion, into

one picturesque and harmonious whole. If Gibbon had ever

been conscious of any inexactitude in his mental habit, it

was a defect which he very early and very successfully

remedied. No man could declare more honestly than he

that " curiosity as well as duty had led him carefully to

examine all the original documents that could illustrate the

subject which he had undertaken to treat" With incredible

labour he was able to bring at last to his great life-work a

uiind capable equally of ascending to the most comprehen-

sive, and of descending to the most minute surveys ; of

ajjpreciating the beautiful and sublime in classic literature,

and yet of delighting in the verbal criticism, the tedious

collation, and dry antiquarian research by which the text

13 established or illustrated ; of celebrating the more im-

posing events of history with congenial pomp of description,

and of investigating with the dullest plodder's patience and
perseverance the origin of nations, the emigrations of

obscure tribes, and the unpromising yet instructive pro-

blems which ethnology presents. In his pages the widest

deductions of historic philosophy alternate with attempts

to fix the true reading of an obscure passage or a minute

point of chronology or geography. It may even be said

that in these last investigations he took almost as much
delight as in depicting the grander scenes of history, and
surrendered himself as absolutely for the time to the early

migration^ of the Goths and Scythians as to the campaigns
of Belisariuj or the conquests of the Saracens. Never has

historian evinced greater logical sagacity in making com-

paratively obscure details yield important inferences, or held

« ith firmer hand the balance in the case of conflicting pro-

babilities ; by no one has sounder judgment or greater self-

control been, on the whole, more uniformly exhibited in cases

where it is so easy for learned enthusiasm to run into

fanciful hypotheses.

While thus entitled to great and manifold praise. The
Decline and Fall has not been, and can never be, exempt
from a certain measure of just censure. Even when the

occasional Gallicisms and grammatical absurdities pointed

out by the industry of critics have been willingly over-

looked, there yet remains something to be said on the

defects of its style. Precise, energetic, massive it is :

splendid, when the pictorial demands of the narrative re-

quire it, as that of Livy ; and sometimes, where profound
reflections are to be concisely expressed, as sententious and
graphic as that of Tacitus. But with all its great merits
it is too often formal and inflexible, and is apt to pall

on the ear by the too frequent recurrence of the same
cadence at equal intervals, and the too unsparing use of

antithesis. It is not veined marble, but an exquisite tesse-

lation ; not the fluent naturally-winding stream, but a
stately aqueduct, faced with stone, adorned with wooded
embankments, or flowing over noble arches, but an aque-
duct still. It is .1 just criticism of Sir James Mackintosh

that probably no great writer ever derived less benefit from

his professed models. Pascal, Voltaire, Hume, were his

delight ; and he acknowledges, as so unsuccessful a pupi!

well might, that he often closed the pages of the last with

a feeling of despair. Addison and Swift he read for thj

very purpose of improving his acquaintance with idiomatic

English, yet, as the above critic remarks, " with so litth

success, that in the very act of characterizing these writers,

he has deviated not a little from that beautiful sittiplicitj

which is their peculiar distinction."

In a work of such extent it is a venial fault that the

workmanship should not in all parts be equally perfect

.

" aliquando bonus dormitat." That Gibbon has sometimtt

failed in that lucidity of statement which is one of his very

strongest characteristics has often been successfully pointed

out ; and special reference may be made to the 59th

chapter, where he treats of the crusades. In this instance by
" a brief parallel " he has sought to save himself " the re-

petition of a tedious narrative," but has only succeeded in

presenting a superficial sketch that cannot be otherwise

characterized than as confused and badly written. Nor
has his penetration enabled him in all cases to reach the

true significance of some of the grander facts which, in

order to the adequate discharge of his task, it was of the

highest importance that he should have rightly understood.

Here it is not necessary to adduce any minor instance^

when it can be shown that he is out of hamiony with thf

truth, or at least witli the truth as apprehended by the 19tt

century, in a matter so fundamental a.= his conception of thai

empire which declined and fell, and of that Christinnit)

which, as he rightly supposes, contributed to its overthrow.

In Mirabeau's correspondence there occurs a letter tc

Sir Samuel Komilly containing the following critiei.sm :

—

" I have never been able to read the work of M. Gibbon
without being astounded that it should ever have been

written in English ; or without being tempted to turn to

the author and say, ' You an Englishman ? No, indeed i

That admiration for an empire of more than two hundred

millions of men, where not one had the right to call

himself free ; that effeminate philosophy v.hich has more
praise for luxury and pleasures than for all the virtues :

that style always elegant and never energetic, reveal at

the most the elector of Hanover's slave. '"^ Here Mirabeau
speaks in his own language what every one who in the least

values the characteristic features of modern political life

must, however inarticulately, have often felt. Gibbon's

enthusiasm for the empire of Trajan and the Antonines

—

that "solid fabric of human greatness"—is undisguised and

perfectly sincere; to his thinking, if the earth ever enjoyed

a golden age, it was then. The world was happy because

it was under a government which it could never think

of questioning or resisting,-—happy because for once it had

got rid of all unavailing enthusiasms, whether political or

religious. Whether it was happy, and whether any hap-

piness it really possessed was not rather in spite of than

because of the prevalent political and religious indiiference,

are questions which not many historians will care to cnsv/ei

as Gibbon did. It is manifest, however, that to him,

thinking of the Eoman empire as he did, it was well nigh

impossible to be just to Christianity. He could never for-

give a religion which, in his opinion, had overthrown " the

solid fabric of human greatness," and given to the world

the sorry sight of bare-footed friars chanting psalms on the

spot where once had been the august worship in which

everybody took part and positively no one believed. This

explains why one who can treat each and all of the ethnic

religions with the cold impartiality of a Chinese lit^ratus'

^ S-e Sainte-Beuve, CauserieSf viii. 460.
^ *' II a du lettre ciiinDis dans sa nianiere d'api>recier lea religions,*

—Sainte-Beuve.
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J3 unable when Christianity comes to bo discussed to con-

ceal his heartfelt dislike. Comparing "superstition " with
"superstition," virtue with virtue, vice with vice, Gibbon
had formed a deliberate preference for the religion and
ethics of ancient Rome. Philosophical students of history,

even though they may feel themselves unable to subscribe

the Athanasian creed, may now be said to be almost unani-

mous, however, in finding that the phenomenon called

Christianity did mean for mankind a higher conception of

truth and a nobler conception of duty.

Upon the famous fifteenth and sixteenth chapters it is not

necessary to dwell, because at this time of day no Christian

apologist dreams of denying the substantial truth of any of

the more important allegations of Gibbon. Christians

may complain of 'the suppression of some circumstances

which might influence the general result ; and they must
remonstrate against the unfair construction of their case.

But they no longer refuse to hear any reasonable evidence

tending to show that persecution was less severe than had
ouce been believed ; and they have slowly learned that they

can aft'ord to concede the validity of all the secondary causes

assigned by Gibbon, and even of others still more dis-

creditable. The fact is, as the historian himself has again

and again admitted, that his account of the secondary

causes which contributed to the progress and establishment

of Christianity leaves the question as to tlie natural or

supernatural origin of Christianity practically untouched
;

that question still contiuues to be agitated, but the battle

is fought on a new field and with other weapons than those

selected by Gibbon.
Of tbo original quarto edition of The DccU.tic and Fall, vol. i.

ajipcared, as liaa already been stated, in 1776, vols. ii. and iii. in

1731, and vols, iv -vi. (inscribed to Lord North) in 1788. In
later editions vol. i. was cousideraljly altered by the author; the
others hardly at all. The number of modern reprints has been
very considerable ; but the most important and valnable English
edition is that of llilnian (1839 and 1845), still more recently

enriched under the editorship of Dr AV. Smith (8 vols. 8vo, 1854
and 1872). As a curiosity of liter.ature Bowdler's edition, " adapted
to tlie use of families and young persons " by the expurgation of
*' the indecent expressions and all allusions of an improper tend-
ency " (5 vols. Bvo, 18'25), may be specially noticed. Toe French
translation of Le Clerc de Septchenes, continued by Demeunier,
Boulard, and Cantwell (1788-1795), has been frequently reprinted

in France. It seems to be certain that the portion usually attri-

buted to Septchenes wa.s,"in part at least, the work of his distin-

guished pupil, Louis XV'L A new edition of the complete trans-

lation, prefaced by a letter on Gibbon's life and character, from the

pen of Suard, and annotated by Guizot, appeared in 1812 (and again

in 1828). There are at least two German translations of The
Decline and Fall, one by Wenck, Schreiter, and Beck (1805-1807),
and asecond by .Sporschil (1562). The Italian translation (alluded

to by Gibbon himself) was, along with S[)edalieri's Con/utazione,

reprinted at Jlilan in 1823. Gibbon's Miscellaneous Works, with
Memoirs of his Life and ]yi-iJdngs, composed by himself ; illustrated

from his letters, ^cith occasional Notes and Narrative, published by
Lovd Sheffield in two volumes in 1796, has been often reprinted.

The new edition iu five volumes (1814) contained some previously

unpublished matter, and in particular the fragment on the revolu-

tions of Switzerland. A French translation of the Miscellaneous

Works by Marigno appeared at Paris in 1798. There is also a

Gennan translation (Leipsic, 1801). It may be added that a

sjiecial tran.slation of the chapter on Roman Law (Oibbort's historische

Uchcrsichl des Ji'dmi-scheil Jieehts) was published by Hugo at Got-

tingen in 1839, and has frequently J)een used as a text-book in

German universities. (H. RO.—J, s. BL.)

GIBBONS, Gbinling (1648-1721), a celebrated English

wood-carver, was born in 1648, according to some authorities

of Dutch parents at Rotterdam, and according to others of

English parents at London. By the former he is said to

have come to London after the great fire in 1666. He early

displayed great cleverness and ingenuity in his art, on the

strength of which he was recommended by Evelyn to

Charles II., who employed him in the execution both of

statuary and of ornamental carving in wood. In statuary

one of his principal works is a life-size bronze statue in the

court of Whitehall, representing Jamea II. in the dress

of a Roman emperor, and he nl^o ibsijmed lire base of ths
statue of Charles I. at Charing Cros.s. It is, however, chiefly

as an engraver in wood that he has acquired a reputation.

He was employed to execute the ornamental carving for the
chapel at Windsor, the foliage and festoons in the choir of

St Paul's, the baptismal fonts in St James's, and an
immense quantity of ornamental work at Burleigh, Cliats-

wortli, and other aristocratic mansions. The finest of all

his productions in this style is believed to be the ceiling

which he devised for a room at Petworth. His subjects are

chiefly birds, flowers, foliage, fruit, and lace, and many of

liis works, for delicacy and elaboration of details, and truth-

fulness of imitation, have never been surpassed. He, how-
ever, sometimes wasted his ingenuity on trifling subjects

:

many of hi? flowers used to move on their stems like their

natural prototypes when shaken by a breeze. In 1714
Gibbons was appointed master carver in wood to George 1.

He died at London August 3, 1721.

GIBBONS, Oklando (15S3-1G25), like Joliann

Sebastian Bach, was the most illustrious of a family of

musician.^ all more or less able. We know of at least

three generations of musical Gibbons, for Orlando's father,

William Gibbons, having been one of the waits of Cam-
bridge, may be assumed to have acquired some proficiency

in the art. His three sons and at least one of his grandsons
inherited and further developed his talent. The eldest,

Edward, was made bachelor of music at Cambridge, and
successively held important musical appointments at tho

cathedrals of Bristol and Exeter; Ellis, the second son,

was organist of Salisbury Cathedral, and is tho composer
of two madrigals in the collection known a-s the The
Triumphs of Oriana. Orlando Gibbons, the youngest
and by far the most celebrated of the brothers, was born
at Cambridge in 15S3. Where and under whom he studied

is not known, but in his twenty-first year he was sufficiently

advanced and celebrated to receive the important post of

organist of the Chapel Royal. His first published com-
position " Fantasies in three parts, composed for viols,"

appeared in 1610. It seems to have been the first piece of

music printed in England from engraved plates, or " cut

in copper, the like not heretofore extant." In 1622 he was
created doctor of music by tho university of Oxford. For
this occasion he composed an anthem for eight parts, O clap

your Hands, still extant. In the following year he became
organist of We.stminster Abbey. Orlando Gibbons died

before the beginning of the civil war, or it may be supposed

that, like his eldest brother, he would have been a staunch

royalist. In a different sense, however, he died in the cause

of his master; for having been summoned to Canterbury to

produce a composition written in celebration of Charles's

marriage, he there fell a victim to small-pox on June 5,

1625. Of hi.s life very little is known, but that little is

well summed up in the article contributed by Mr W. H.
Husk to Dr Grove's Dictionary of Music and Musicians,

where a complete list of his compositions is also given. His

portrait may be found in Hawkins's well-known History.

The works of Gibbons may be divided into secular and

sacred compositions, the latter being by far the most im-

portant portion. His vocal pieces, madrigals, motets,

canons, songs, &c., are admirable specimens of part-wTiting,

and prove him to have been a perfect master of polyphonous

treatment. Many of them are for five voices, a very com-

mon number in those days ; but pieces for four and for six

voices also are by no means rare. To the first-named class

belong a Te Deum in D minor, two sets of Preces and other

compositions for chureh service, also most of the madrigals.

We have also some specimens of his instrumental music,

such as tho six pieces for tho virginals published in

Parthenia, a collection of instrumental music produced by

Gibbons in conjunction with Dr Bull and Byrd.
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GIBEON.a town famous in Old Testament history, known

knder the name of El Jib, situated 5 miles north-west of

Jerusalem. It is now a small village standing on an isolated

hill above a flat corn valley. The famous spring (2 Sam.

ii. 13) comes out from under a cliff on tlie south-east side

of the hill, and the water runs to a reservoir lower down.

The sides of the hill are rocky, and remarkable for the regular

stratification of the limestone, which gives the hill at a

distance the appearance of being stepped. Scattered olive

groves surround the place. The name is derived from the

Hebrew root gabah, signifying " prominence," and there are

throughout Palestine mahy ancient sites situate on rocky

knolb which receive names (e.g., Gibeah, Geba, Gabe,

Gaba—nearly all represented by the present Jeba) derived

from this same root.

GIBRALTAR, a British fortress and town in the south

of Spain, occupying a grand peninsular headland, which

stretches almost due soutdi in a line with the eastern coast

of the province of Andalusia, separating the Bay of Algeci-

ras from the open sea of the Mediterranean, and command-

ing the strait by which the Mediterranean communicates

with the Atlantic. Its latitude is 36° 6* 23" N. and its

longitude 5° 20' 55" W. The " rock," as the promontory is

familiarly called, is about 2J miles in length, with a varying

breadth of from 2 to 6 furlongs. Rising abruptly from the

low sandy isthmus which connects it with the mainland to

a height of 1200 feet, the main ridge continues south for

about li miles, being separated by two transverse depres-

sions, known respectively as tho Northern and Southern

Quebrada, into three pretty distinct summits— the Wolf's

'Crag or North Front, the Middle Hill or Signal Statioa

(1255 feet high), and the Pan de Azucar or Sugar Loaf Hill,

dominated by O'Hara's tower (1408 feet). This last sum-

mit descends somewhat abruptly on the south to the Wind-

mill Plateau, an almost level area about half a mile in

length by a quarter in breadth, which, from a height of

400 feet above the sea, slopes south till it is only 300 feet

above the- sea, and then in its turn sinks abruptly for about

200 feet to the Europa Plateau, which, also sloping seaward,

terminates in a clifiF about 50 feet high. Towards the east

or Mediterranean side the promontory presents as precipi-

tous and inaccessible a front as towards the north, but

towards the west the ascent is comparatively gradual though-

interrupted by longitudinal cliffs and ravines, and a con-

siderable space of fairly level ground at the foot affords a

site for the town.

The basement rock of Gibraltar is for the most part a

greyish white or pale grey limestone, of compact and some-

times crystalline texture, arranged in beds, but in some
places apparently amorphous. Above the limestone is a

series of dark greyish blue shales with intercalated beds and
bands of grit, sandstone, and limestone ; and distributed

here and there about the promontory are various limestone

lireccias, bone-breccias, and calcareous sandstones, as well

as loose sand and debris. It is evident that the whole
promontory has had an eventful geological history in com-
paratively recent periods. The limestone and the shales

are both of Lower Jurassic age, but the rest of the forma-

tions are of much more ancient date. According to the

researches of Professors Ramsay and Geikie (" Geology
of Gibraltar," in the Quarterly Journal of the Geological

Society, London, 1878),the oldest superficial accumulation is

the unfossiliferous limestone breccia of Buena Vista, which
must have been formed under somewhat severer climatic

conditions than the present, and when the rock had a wider
irea of low ground at its base. This period was probably
followed by one with a genial climate, during which the

promontory, if indeed it was not rather an isthmus between
Europe and Africa, was* clothed with vegetation and
inhabited by a rich mammalian fauna, whose remains are

still found in the Genista caves. Next there came n

subsidence of a large proportion of the rock to the eiteni

of 700 feet below the present level, the consequent erosion

of ledges and platforms, and the formation of the calcareous

sandstones which have incorporated shells of recent Mediter-

ranean species. The proce.ss of depression was apparently

interrupted by pauses. On its re-elevaticn, the land was

again of greater extent than now ; Africa and Europe were

perhaps reunited, and the climate was probably genial. By
a new depression the rock was brought into its present geo

graphical relations.

Like most masses of limestone formation, the promontory

of Gibraltar is honeycombed with caverns and subterrane

ous passages, and the Genista cave, already incidentallj

mentioned, is only one of the many to which it owes tht

title of the Hill of Caves. A special interest attaches tc
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some of them for the palaeontological and archao!o;;i'.i

remains which they yielded to the explorations of Captair

Brome between 1863 and 1868. St Michael's Cave, which

is the most frequently visited by strangers, has its entrance

about 1100 feet above the sea on the western face of the

rock in the line of the Southern Quebrada. A rapid slope

of earth gives admission to a hall 200 feet long by 70

feet high, the roof of which appears as if it were supported

by massive stalactite pillars ; and from this hall access

is obtained to a series of four similar caves connected

with each other by tortuous passages, the last cave being

situated about 300 feet below the surface, and about 40C

feet of travelling distance 'south by west from the entrance.

The first of the four was 'called Victoria cave by its dis-

coverer Captain Brome, and the three others, being mors

closely associated, received the common name of LeonoraV
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cases. " Nothing," says Captain Brome, " can exceed the

beauty of the stalactites ; they form clusters of every im-

aginable shape—statuettes, pillars, foliages, figures. Even

the American visitors have been compelled to acknowledge

that, as regards beauty and picturesqueness, even the

Mammoth Cave would not come near them." The mam-
malian remains of the Genista cave have been investigated

by Mr Busk ("Quaternary Fauna of Gibraltar," in Trans,

of Zool. Soc, vol. X. p. 2, 1877), and found to comprise

specimens of a bear, probably Vrsus fossilis of Goldfuss

;

a hyaena, probably H. crocula or spelaa; various species

of cats, from the sije of a leopard to that of a wild cat ; a

rliinoi;eros similar to the species found in the valley of the

Thames ; two forms of ibex ; and the hare and the rabbit.

No trace has been discovered of Rhinoceros tichorinus, of

Urms spelceus, or of the reindeer, and the only relic of the

elephant as yet registered within the, peninsula is a per-

fect specimen of the penultimate upper molar tooth of

Elephas andguus. For further details see James Smith of

Jordanhill " On the geology of Gibraltar," in Quart. Jonrn.

jf Geol. Soc, vol. ii., and G. Busk and Hugh Falconer

"On the Fossil Contents of the Genista Cave," in Quart.

Journ. of Geol. Soc, vol. xxi., reprinted in Falconer's

Palceontological Memoirs, London, 1868.

To the voyager entering the straits th'' rock presents a

bare and almost barren aspect, especially when the summer
suns have dried up the verdure ; but as he approaches he

discovers a considerable clothing of vegetation, and closer

acquaintance reveals the existence of an extensive flora.

Here and there a grassy glen gives shelter to a group

of tress, and the villas of the English residents are sur-

rounded with luxuriant gardens and copses. Dr E. F.

Kelaart in his i^/&/-« Calpeusis (London, 1846) enumerates

upwards of 400 flowering plants and ferus as indigenous to

Gibraltar, and about fifty as introduced. Of the former a

few appear to be species peculiar to the rock. White
poplars, the cotton-tree, the pepper-tree or pimenta, the ilex,

and the pine are the most noticeable of the larger trees
;

the bella-sombra {Pki/lolacca iliuica), introduced by General

Don, the aloe, and the prickly pear are common ; and
on the eastern side of the rock the dwarf palm {Chaniaerops

humilis) covers Targe areas. Among the fruit trees, which,

however, are cultivated rather for ornament than for pro^t,

may be mentioned the almond, the olive, the orange, the

lemou, the pomegranate, the fig, and the loquat. In January

ind February many portions of the rock present a charming

iight from the profusion and beauty of the wild flowers.

The fauna of Gibraltar is naturally poor,—rabbits, foxes,

partridges, pigeons, and woodcocks being the principal

species. The littb Barbary apes, of -which everj' schoolboy

has heard, but which not every resident in Gibraltar

has seen, are few in number, not more than twenty per-

haps, and they usually inhabit the higher and eastern

parts of the rock, except when they are driven towards the

lower grounds by the cold winds from tho north-east. They
;hen do a little damage to the fruit trees ; but they enjoy

.mpunity as perfect as that of the storks in Holland or

the ibis in Egypt. As to its climate Gibraltar belongs to

the subtropical zone, with a dry sutnmer and a rainy season

in winter. More than half the rainfall of the year, which

only amounts to about 28 or 30 inches, occurs in November.,

December, and January ; and the three months of June,

July, and August are hardly refreshed by a shower. The
temperature is subject to frequent disturbances : from 93°

to 87° is the highest reached (July), and 43° the lowest

(February), and the mean for the summer months ia from
74° to 79°. In summer the heat is tempered by a sea-breeze

which blows from about 1 A.M. till shortly before sunset.

Easterly winds or levanters are common from July to

N'ovember, and during t.beir prevalence every living creature

seems to suffer. Heavy dews and thick fogs occur it

autumn, and are as disagreeable as they are unhealthy. In

the early part of the present century Gibraltar was notori-

ously filthy and ill-drained, and epidemic diseases committed
great ravages from time to time ; but great improvements
have been effected, especially through the sanitary com.

mission instituted in 1865. The inhabitants were formeilj

dependent on the rainfall for most of their water supply

the springs in tlie rock being both scanty and brackish; bul

in 1S6D on abundant source of fairly good water was founc

to exist under the sands of the North Front, and pumpi
and conduits have been constructed for its distribution

In 1876 the quality of the water was reported to be de-

teriorating. Besides the private tanks, still numerous

throughout the town, there are eight bomb-proof cisterns

for rain-water, of a total capacity of 40,000 tons. The-

navy tank, for the supply of ships, holds from 9000 to

11,000 tons.

Gibraltar is emphatically a fortress, and in some respeclE

its fortifications are unique. On the eastern side the rock

needs no defence beyond its own precipitous cliffs, and in

all other directions it has been rendered practically impreg-

nable. Besides a sea-wall extending at intervals round the

western base of the rock, and strengthened by curtains and

bastions and three formidable forts, there are batteries in

all available positions from the sea-wall up to the summit
1350 feet above the sea; and a remarkable series of galleriet

has been hewn out of the solid face of the rock towards the

north and north-west. These galleries have an aggregate

length of between 2 and 3 miles, and their breadth is

sufficient to let a carriage pass. Port-holes are cut al

intervals of 12 yards, so contrived that the gunners are safe

from the shot of any possible assailants. At the end of one

of the galleries hollowed out in a prominent part of the

cliff is tit George's Hall, 50 feet long by 35 feet wide, it

which the governor was accustomed to give fetes. Alter-

ations, extensions, and improvements are continually taking

place in the defensive system, and new guns of the mosi

formidable sort are gradually displacing or supplementing

the old-fashioned ordnance. The whole population oi

Gibraltar, whether civU or military, is subjected to certain

stringent rules. For even a day's sojourn the alien must

obtain a pass from the town-major, and if he wish to remain

longer a consul or householder must become security for his

good behaviour. Licences of residence are granted only for

short periods—ten, fifteen, or twenty days—but they can be

renewed if occasion require. Military officers may introduce

a stranger for thirty days. A special permit is necessary

if the visitor wishes to sketch.

Though the town of Gibraltar may be said to date from

the 14th century, it has preserved very little architectural

evidence of its antiquity. Eebuilt on an enlarged and im-

proved plan after its almost complete destruction during

the great siege, it is still on the whole a mean-looking tovm,

with -narrow streets and lanes and an incongruous mixture

of houses after the English and the Spanish types. As a

proprietor may at any moment be called upon to give up tis

house and ground at the demand of the military authorities,

he is naturally deterred from spending his money on sub-

stantial or sumptuous erections. The area of the town is

about 100 acres. The public buildings comprise the

cathedral of the Holy Trinity, a poor imitation of Moorish

architecture ; the govei-nor's house, formerly a Franciscan

monastery and still familiarly known as " 'The Convent ";

the exchange ; the court-house ; the civil hospital ; the

revenue offices ; and the garrison library, planned by Colonel

Drinkwater in 1793. The libraiy has excellent reading-

rooms, and coutains from 40,000 to 45,000 volumes. At
the north-eastcomer of -the town .'^tand the remains of tho

Moorish castle. Towards the south the lower grouuds are
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occupied by the Grand Parade and the Alameda Gardens,

laid out by General Don in 1814; and beyond these are

the old convict establishment, the dockyard, and the new-

mole parade. Further south, at llosia, is the naval hospital,

erected in 1771.

Gibraltar has been a free port since the year 1705,—

a

distinction which it owes in- part to the refusal of the

emperor of Morocco to allow the export of materials for the

fortifications unless his subjects obtained full liberty of trade.

Ill the early part of the present century the commercial

activity of the little colony was remarkably great. While

the average value per annum of British manufactures ex-

ported to the rest of Spain during the ten years from 1831

tj 18-tO was less than £385,000, the corresponding average

iy Gibraltar was more than £480,000 ; and in the year

1810 the ratio of Spain and Gibraltar was £404,25:2 to

£1,111,176. Since that date there has been comparatively

little advance,—-the average annual value of all the British

and colonial produce and manufactures for the ten years

from 1868 to 1877 being £1,074,785. Besides the legiti-

mate trade fostered by the demands of the garrison and the

neighbouring cities of Spain, Gibraltar has long had a large

contraband traffic especially in tobacco and Slanchoster

goods. Mainly carried on by Spaniards, it continued to

thrive in spite of the exertions of the Spanish authorities,

and is now kept down mainly by the action of British

officials. About 1200 tons of tobacco are sold annually in

the Jews' Market ; no fewer than eleven houses import

upwards of 1000 tons annually; and its manufacture and
manipulation give employment, it is said, to about 1550
persons. Fully two-thirds of the tobacco comes from
Calcutti and other Indian ports. " Wool, grain, and
wax from Jlorocco, fruit, wine, oil, and other produce from
Spain, are sent to Gibraltar for transhipment to England,

France, Germany, Belgium, Holland, Portugal, America,
ports in the Mediterranean, India, and China." As a port

of call, the Bay of Gibraltar has recently increased in im-

p )rtiuce. Upwards of 5000 vessels enter the port an-

nually, and of these mors than half are propelled by steam.

The average annual tonnage of the sliips that entered

between 1S71 and 1875 was 2,059,508; and of this no
less than 1,594,174 was British. Quarantine was estab-

lished in 1830. By the shipping act of 1868 the governor
was empowered to remove from the register any vessel

guilty of a violation of the Spanish revenue laws discreditable

to the British flag. In 1865 a duty was imposed on wines
and spirits. Great commotion was caused among the mer-
cantile population of Gibraltar in 1871 by a proposed
custooas ordinance, framed for the suppression cf the smug-
gling. One of its chief provisions was that no tobacco
should be exported or imported in vessels of less tlian 100
tjns burden or in packets of less than SO 2).

The population of Gibraltar in 1840 was 15,551, of
whom 11,313 were Britbh subjects and 4241a!ien3; and
by 1850 it had increased to 15,823, with 3641 aliens. In
1860 the civil population, including foreigners visiting
the garrison, amounted to 17,647; but the number of
resident inhabitants was only 15,467. According to returns
for 1872 the total pupulation was 18,695 (8969 males and
9726 females), the aliens numbering 2241 and the military
6521. The death-rate of the civil population varies from
25 to 31 per thousand, but it is almost always exceeded by
the birth-rate. During the five years 1871-1875 the average
number of births per annum was 592-4, and of deaths
538-2. Besides the natives, who themselves are of various
origin, there are always in the town considerable numbers
of Spaniards, Portuguese, and Italians, as well as stray re-
presentativesof almost every nationality engaged in the trade
of the Mediterranean. Though by the treaty of Utrecht
It WM specially bargained by Spain that " no leave shall be

given under any pretence whatever either to Jews or Moors
to reside or have their dwelling in tlie town of Gibraltar,"

the native Jews by 1844 numbered no fewer than 1385.

The greater part of the population is Roman Catholic,

but full religious liberty is of course enjoyed. The church
of the Holy Trinity was constituted to be a cathedral and
bishop's see of the Church of England in 1843. The
Wesleyans and the Presbyterians have places of worship.

St Androw'i!, the new Presbyterian church, was built by
the Free Church of Scotland in 1854. A propo.sal for

concomitant endowment of " church bodies for the Anglican
and Poman Catholic communities " with the annual sum
of £500 was made by the governor in 1876, but it was
not sanctioned by parliament. An annual grant to this

amount is made to both bodies, but the Government no
longer keeps the cathedral in repair. The Pioman Catholic

bishop of Antinoe is vicar apostolic of Gibraltar.

Gibraltar was long an ill-managed and expensive colony
;

but its expenditure is now sometimes even less than its

revenue. During the five years from 1871 to 1875 the

average expenditure, increased by several unusual items,

was £43,988 ; and tlie average income was £42,464. For
1877 the expenditure was £41,585, or £1739 more than

the income. The chief sources of the revenue are the port

and quarantine dues, the excise on the consumption cf

wines and spirits, and the ground and house rents,—the

three departments yielding respectively on the average

from 1871 to 1875 £11,011, £11,512, and £6,206. It is

worthy of note that the ground and house rentals have in-

creased from £5629 in 1871 to £7078 in 1875. Among
the heavier items of outlay are the governor's salary, which
amounts to £5000 per annum, and the judicial and ecclesi-

astical expenses, which were, on an average from 1871 to

1875, respectively £3909 and £1061. The total cost of

the military establishment was, on the average of four years

from 1869 to 1873, £315,454,—of which £250,340 was the

average cost of the regular troops, £1610 for the jails, and
£19,293 for the barracks. The convict estabUshment
was abolished in 1875. At that date it contained 238
prisoners, who were managed on the associated system

;

and grievous complaints were made of the difficulty of

maintaining satisfactory discipline.

History.—Gibraltar was known to the Greek and Koman geo.

graphers as Calpe or Alylie, the two names beiog probably corruptions
of the same local (perhaiis Phoenician) word. The eminence on the
African coast near Ceuta which beara the modern English name ol

Apes' Hill was then designated Abyla ; and Caipe and Abyla, at

least according to .in ancient and widely current interpretation,

formed the renowned Pillars of Hercules (Herculis columns,
'H^oK\«ous (TT^Aai) which for centuries were the limits of enterprise

to tlie seafaring peoples of the Jlediterranean world. The stratetnc

importance of the rock appears to hive been first discovered by the
Mcors, who, when Ihey crossed over from Africa in the Sth century,
selected it as the site ot a fortress. From their leader Tarik ibn Zeyad
it was called Gebel Tarik or Tank's Hill; and, though the n.ame had a

competitor in Gebel af Futah or Hill of the Entrance, it gradually
gained acceptance, and stdl remains sufficiently recognizaljle in the cor-

rnptedform of the present day. Thefirst siege of the rock wasin 1309,
when it was taken byAlonzo Perez de Guzman forFerdinaijd IV. of

Spain, who, in order to attiact inhabitants to the spot, offered an
asylum to swindlers, thieves, and murderers, and promised to levy no
taxes on the import or export of goods. The attack of Ismail ben
Ferez in 1315 (2d siege) was frustrated ; but in 1333 Vasco Paez de
Meira, having allowed the fortiJications and garrison to decay, was
obliged to capitulate to Mahomet I V. (3d siege). Alphonso's attempts
to recover possession {4th siege) were futile, though pertinacious and
heroic, and he was obliged to content himself with a tribute for the

rock fiom Abdul ilelek of Granada ; but after his successful attack

on Algeciras in 1344 he was encouraged to try his fortune again at

Gibraltar. In 1349 he invested the rock, but the siege {5th siege) waa
bronght to an untimely close by his death from the plague in February
1350. The next or €th siege resulted simply in the transference of

the coveted position from the hands of the king of ilorocco to those of

^'ussef 111. of Granada ; and the 7th, undertaken by the .Spanish

count of Kiebla, Enrico de Guzman, proved fatal to the besieger and
his forces, In 1462, however, success attended the efforts of Alonzu

X. _ 74
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de Arcos (8th siege), and in August the rock passed once more under
Christian sway. The duke of Medina Sidouia, a powerful grandee
who had assisted in its capture, was anxious to get possession of the

fortress, and though Henry IV. at lirst managed to maintain the

claims of the crown, the duke ultimately made good his ambition
by force of arms (9th siege), and in 1469 the king was constrained

to declare his son and his heirs perpetual governors of Gibraltar.

In 1479 Ferdinand and Isabella made the second duke marquis of Gib-

raltar, and in 1492 the third duke Don Juan wa3 reluctantly allowed

to retain the fortress. At length in 1501 Garcila-so de la Vega was
ordered to take possession of the place in the king's name and it was
formally incorporated with the domains of the crown. Alter Ferdi-

nand and Isabella were both dead the duke Don Juan tried in 1506
to recover possession, and added a 10th to the list of sieges. Thirty-

four years afterwards the garrison had to defend itself against a much
more formidable attack (11th siege)—the pirates of Algiers having
determined to recover the rock for Mahomet and themselves. The
conflict was severe, but resulted in the repulse of the besiegers.

After this the Spaniards made great efforts to strengthen the place,

and they succeeded so well that throughout Eurone Gibraltar was
regarded as impregnable.

In the course of the War of the Spanish Succession, however, it

was taken by a combined English and Dutch fleet under Sir George
Rooke, assisted by a body of troops under Prince George of Hesse-
Darmstadt. The captors had ostensibly fought in the interests of

Charles archduke of Austria (afterwards Charles HI.), but, though
his sovereignty over the rock was proclaimed on July 24, 1704, Sir

George Rooke on his own responsibility caused the English flag to
be hoisted, and took possession in name of Queen Anne. It is

hardly to the honour of England that it was both unprincipled
enough to sanction and ratify the occupation, and ungrateful
enough to leave unrewarded the general to whose unscrupulous
patriotism the aciiuisition was due. The Spaniards keenly felt the
injustice done to thern, and the inhabitants of the town of Gibraltar
in great numbers abandoned their homes rather than recognize the
authority of the invaders. In October 1704 the rock was invested
by sea and land ; but the Spanish ships were dispersed by Sir
John Leake, and the marquis of Villadarias fared .so ill with his
forces that he was replaced by Marshal Tesse, who was at length
compelled to raise the siege in April 1705. During the next twenty
years there were endless negotiations for the peaceful surrender of
the fortress, and in 1726 the Sjtaniards again appealed to arms.
But theConde de la Tories, who had the chief command, succeeded
no better than his predecessors, and the defence of tiie garrison
under General Clayton and the earl of Portmore was so effective that
the armistice of June 23d practically put a close to the siege, though
two years elapsed before the general pacification ensued. The most
memorable siege of Gibraltar, indeed one of the most memorable of
all sieges, was that which it sustained from the combined land and
sea forces of Fiance and Spain during the years 1779-1783. The
grand attack on the place was made on the 13th September 1782,
and all the resources of power and science were exhausted by the
assailants in the fruitless attempt. On the side of the sea they
brought to bear against the fortress forty-six sail of the line, and a
countless fleet of gun and mortar boats. But their chief hope lay
in the floating batteries planned by D'Arjon, an eminent French
engineer, and built at the cost of half a million sterling. They
were so constructed as to be impenetrable by the red-hot shot which
it was foreseen the garrison would enijiloy ; and such hopes were
entertained of their efficiency that they were styled invincible.
The Count d'Artois (afterwards Charles X.) hastened from Paris to
witness the capture of the place. He arrived in time to see the total
destruction ot tlie floating batteries, and a considerable portion of
the combined fleet, by the English fire. Despite this disaster, how-
ever, the siege continued till -brought to a close by the general
pacification, February 2d. 1783. The history of the four eventful
years' siege is fully detailed in the work of Drinkwiter who
himself took part in the defence, and in the Life of its gallant
defender Sir George Augustus Eliott, afterwards Lord Heathtield,
whose military skill and moral courage place hira among the best
soldiers and noblest men whom Europe produced during the ISth
century.

.,

Since 1783 the history of Gibraltar has been comparatively
.uneventful. In the beginning of 1801 there were rumours of a
Spanish and French attack, but the Spanish ships were defeated off
Algeciras in June by Admiral Saumarez. Iiuprovements in the
fortifications, maintenance of military discipline, and legislation in
regard to trade and snuiggliug are the principal matters of recent
interest.
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GIBSON, Edmund (1669-1748), Dirhop of London, the

learned compiler of the Codex Juris Ecdesiaaiici Angticani,

was born at Bampton in VVe.stmoreIand in ]669.-, After a

promising career at one of the local schools, he was in 1686
entered a scholar at Queen's College, Oxford, where, at the

early age of twenty-two (1692), he distinguished himself by
the publication of a valuable' edition of the Saxon Chronicle,

with a Latin translation, indices, and notes. This was fol-

lowed in 1693 by an annotated edition of the De Imtituiione

Oraturia of Quintilian, and in 1694 by a translation in two
volumes folio of Camden's Britannia, " with additions and
improvements," in the preparation of which he had been
largely assisted by the volunteered aid of various English

antiquaries. Shortly after Tenison's elevation to the see of

Canterbury in 1694 Gibson was appointed' chaplain and
librarian to the archbishop, and at a somewhat later period

he became rector of Lambeth and archdeacon of Surrey. lu
the discussions which arose during the reigns of William
and Anne relative to the rights and privileges of the Con-
vocation, Gibson took a very active parS, and in a series of

pamphlets warmly argued for the right of the archbishop

to continue or prorogue that assembly. The controversy

suggested to him the idea of those researches 'R-hich resulted

in the Codex Jvris EccUsiastici Anglicani, published in tv,'o

vols, folio in 1713,—a work which discusses more learnedly

and comprehensively than any other the legal rights and
duties of the English clergy, and the constitution, canons,

and articles of the English Church. In 1715 Gibson was
presented to the see of Lincoln, whence he was iu 1723
translated to that of London, where for twenty-five years he
exercised an immense influence, being the authority chiefly

consulted by the court on all ecclesiastical affairs. While
a conservative in church politics, he yet respected the vari-

ous forms of dissent, and discouraged all attempts to prevent

dissenters from worshipping in the manner and according to

the principles which they preferred. He exercised a vigilant

oversight over the morals of all ranks and classes of the

community committed to his charge ; and his fearless

denunciation of the licentious masquerades which had
become highly popular at court finally lost him the royal

favour. Among the literary efforts of his later years the

principal were a series of Pastoral Letters in defence of the
" gospel revelation," against " lukewarmness'' and " en-

thusiasm," and on various topics of the day ; also the

Preservative against Pojiery, in 3 vols, folio (1738), a
compilation of numerous controvei-sial writings of eminent
Church of England divines, dating chiefly from the period

of James II. Gibson died on the 6th September 174S.

A second edition of the Codex Juris, "revised and improved, with
large additions by the author," was published at Oxford in 1761.
Besides the works already mentioned, Gibson published a number
of Sermo}is, and other works of a religious and devotional kind.
The Vita Thoma Bodleii with the Historia Bibliothecce Bodleiantc
in the Cntalogi librorttm vianuscriptontm (Oxford, 1697), and the
Jieliquia: Spelniannianx (Oxi'ord. 1698), are also frora his pen.

GIBSON, John (1790-1866), sculptor, was bom near
Conway, in 1790, in very humble circumstances, his father

being a market gardener. He is a notable example of ona
who, with no so-called start in life, carved his way to dis-

tinction by the force of a steady purpose and strong will.

To his mother, whom he described as ruling his father and
all t-ie family,' he owed, like many other great men, the
energy and determination which carried him over every

obstacle. He narrowly escaped emigration to America, the

first step towards which took the famUy to Liverpool,

where his mother's •will interposed to keep them. He
wasthen nine j'ears'of age, and was sent te school. The
windows of the print shops of Liverpool riveted his atten-

tion ; and, having no means to purchase the commonest
print, he acquired the habit of committing to ocular memory
the outline of one figure after another, drawing it on his.
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return home. Thus early did he form the system of observ-

inf, remembering, and noting, sometimes even a month
later, scenes and momentary actions from nature—a habit

peculiar in that degree to himself, but of the utmost im-

portance to all artists to practice. In this way he, by

degrees, transferred from the shop window to his paper at

home the chief figures from David's picture of Napoleon

crossing the Alps, whicl:, by particular request, he copied

in bright colours as a frontispiece to a little schoolfellow's

new prayer-book, for sixpence. At four >en years of age

Gibson was apprenticed to a firm of cabmetmakers,—por-

trait and miniature punters in Liverpool requiring a

premium which his father could not give. This employ-

ment so disgusted him that after a year (being interesting

and engaging then apparently as in after life) he per-

suaded his masters to change his indentures, and bind

him to the wood-carving with which their furniture was
ornamented. This satisfied him for another year, when
an introduction to the foreman of some marble works, and
the sight of a small head of Bacchus, unsettled him again.

He had here caught a glimpse of his true vocation, and
in his leisure hours began to model with such success

that his efforts found theii- way to the notice of Jlr

Francis, the proprietor of the marble works. The wood-
carving now-, in turn, became his aversion ; and having

in vain entreated his masters to set him free, he insti-

tuted a strike. He was every day duly at his post, but did

no work. Threats, and even a blow, moved him »ot. At
length the offer of £70 from Francis for the rebellious

apprentice was accepted, and Gibson found himself at

last bound to a master for the art of sculpture. Francis

paid the lad 6s. a week, and received good prices for his

works,—sundry early works by the youthful sculptor, which
exist in Liverpool and the neighbom'hood, going by the

name of Francis to this day. It was while thus apprenticed

that Gibson attracted the notice of Mr Eoscoe, whose taste

in Greek art seems to have been superior to his judgment in

Italian history. For him Gibson e.Tecuted a basso nlievo in

terra cotta, now in the Liverpool Museum. Koscoe opened

to the sculptor the treasures of his library at AUerton, by

which he became acquainted with the designs of the great

Italian masters. A cartoon of the Fall of the Angels

marked this period,—now also in the Liverpool Museum.

We must pass over his studies in anatomy, pursued gratu-

itously by the kindness of a medical man, and his introduc-

tions to families of refinement and culture in Liverpool.

Roscoe was an excellent guide to the young aspirant, point-

ing to the Greeks as the only examples for a sculptor. Gib-

son here found his true vocation. A basso nlievo of Psyche

carried by the Zephyrs was the result. He sent it to the

Royal Academy, where Flaxman, recognizing its merits, gave

it an excellent place. Again he became unsettled. The
ardent young breast panted for " the great university of

Art "—Rome ; and the first step to the desired goal w-as to

London. Here he stood between the opposite advice and

influence of Flaxman and Chantrey—the one urging him to

Rome as the highest school of sculpture in the world, the

other maintaining that London cculd do as much for him.

It is not difficult to guess which was Gibson's choice. He
arrived in Rome in October 1817, at a comparatively late

age for a first visit. There he immediately experienced the

charm and goodness of the true Italian character in the

person of Canova, to whom he hnd introductions,—the Vene-

tian putting not only his experience in art but his purse

at the English student's service. Up to this time, though
his designs show a fire and power of imagination in which no
teaching is missed, Gibson had had no instruction, and had
studied at no Academy. lu Rome he first became acquainted

with rules and technicalities, in which the merest tyro was
before him. Canova introduced him into the Academy

supported by Austria, an 1, as is natural with a nJna^L.„
Gibson's, the first sense of his deficiencies in common
matters of practice was depressing to him. He saw Italian

youths already excelling, as they all do. in the drawing of

the figure. But the tables were soon turned. His first

work in marble—a Sleeping Shepherd modelled from a-

beautiful Italian boy—has qualities of the highest order.

Gibson was soon launched, and distinguished patrons, first

sent by Canova, made their way to his studio in the Via-

Fontanella. His aim, from the first day that he felt

the power of the antique, was purity of character and
bea'ity of form. He very seldom declined into the pretti-

ness of Canova, and if he did not often approach the

masculine strength which redeems the faults of Thorwaldsen,
he more than one:- surpassed him even in tliat quaUty. AVe

alhidt> specially to his Hunter and Dog, and to the grand
promise of his Theseus and Robber, which take rank as the.

highest productions of modern scidpture. He was e-s.'.en-.

tiaUy classic in feeling and .aim, but here th" habit of
observation we have mentioned enabled hiiu to snatch a

grace beyond the n-ach of a mere imitator. Hi-> subjcctv

were gleaned from the free actions of the splendid Italiau

people noticed in his walks, and afterwards baptized with

such mythological names as best fitted them. Tha-, a gill

kissing a chdd, with a sudden wring of the figure, uvo- her

shoulder, became a Njmiph and Cupid ; a woman In Iping

her child with his foot on her hand on to her lap, a Bac-

chante and Faun ; his Amazon thrown from her Horsp, onii

of his most oiiginal productions, was taken from an accident

he witnessed to a female rider in a circus ; and the Hunter
holding in his Dog was also the result of a .street .~(:ene.

The prominence he gave among his favourite subjects to the

httle god " of soft tribulations " was no less owing to his

facilities for obseri'ing the all but naked Italian children, iu

the hot summers he spent in Rome.
In monumental and portrait statues for public places,

necessarily represented in postures of dignity and repose,

Gibson was very happy. His largest effort of this class—tha

group of Queen Victoria supported by Justice and Clemency,

in the palace of Westminster—we agi'ee with himself in

pronouncing his finest work in th* round. Ol noble-

character also in execution and expression of thought is the

statue of Mr Huskisson with the bared arm ; and no less,

in effect of aristocratic ease and refinement, the seated figure

of Dudley North. He lays down the axiom in his journal

that the Greeks represented " men thinking, and women
tranquil," and to the departure from this rule we attribute

the unattractive colossal statue of Sir Robert Peel in West-

minster Abbey. The very animation he has given to the.

head is too individual to harmonize with the classic drapery,,

or with the real character of the man. The great states-

man is here colloquial rather than eloquent in expression,

while the position of the right foot suggests the idea of a

w-alking figure. Great as he was in the round, Gibson's

ciiief excellence lay in basso rilievo, and in this less disputed

sphere he obtained his greatest triumphs. His thorough

knowledge of the horse, and his constant study of the Elgin

marbles—casts of which are in Rome—resulted in the two

matchless bassi rilievi, the size of life, which belong to the

earl of FitzwiUiam—the Hours leading the Horses of the

SUn, and Phaethon driving the Chariot of the Sun. Most

of his monumental works are also in basso rilievo. Some
of these are of a truly refined and pathetic character, such

as the monument to the countess of Leicester, that to his

friend Mrs Huskisson in Chichester Cathedral, and that of

the Bonomi children. In renewing the qualities most

characteristic of this great artist, that of passionate expres-

sion may be said to stand forem.ost. Passion, either-

indulged or repressed, was the natural impulse of his art :

—

repressed as in the Hours leading the Horses of the Sun..
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deArcras in the ITunter and Dog; in dnlged, as scarcely before

'"sotn in the same intensity in the whole range of sculpture,

as in the meeting of Hero aoA Leander, a drawing executed

before he left England. Gibson's power of drawing may

bo pronounced to have been unsurpassed by any modern.

Ho had an iron hand, and used the pen in rapid action with

as much certainty as if it had been the graver. Nowhere

is the fire of his genius so unmistakably seen as in these

first-hand productions. Nor can we wonder that marble,

hov/ever highly wrought, could never entirely compensate

for what was necessarily lost in the translation. Gibson

was the first to introduce colour on his statues,— first, as

a mere border to the drapery of a portrait statue of the

Queen, and by degrees e.^ctended to the entire flesh, as in his

Venus, and in the Cupid tormenting the Soul, belonging to

Mr Holford. In both of these it amounts to no more than

the slightest tint. Gibson's individuality was too strongly

marked to be affected by any outward circumstances. In

all worldly affairs and business of daily life he was simple

and guileless in the extreme ; but he was resolute in

matters of principle, determined to walk straight at any

cost of personal advantage. Unlike most artists, he was

neither nervous nor irritable in temperament. It was said

of him that he made the heathen mythology his religion
;

and indeed in serenity of nature, feeling for the beautiful,

and a certain philosophy of mind, he may be accepted as

a type of what a pure-minded Greek pagan, in the zenith

of Greek art, may have been. Gibson was elected R.A. in

1836, and bequeathed all his property and the contents of

his studio to the Royal Academy, where his marbles and

casts are open to the public. He died at Rome in January

1866.
The letters between Gibson and llrs Henry Sandbach, grand

daughter of Jlr Roscoe, and a sketch of Iiis life that lady induced

liini to write, furnish the chief materials for his biograpliy. A
volume of engravings from his finislied works renders them very

indifferent justice. A volume of facsimiles from his drawings is

uore worthy of him. (E. E.)

GICHTEL, JoHANN Geoeg (1638-1710), fouuder of

ths i;:ystic sect of Gichtelians or Angelic Brethren, was born

at Ratisbon, where his father was a member of senate, on

the 14thof March 1638. Having acquired at school, besides

an ordinary elementary education, a considerable acquaint-

ance with Greek, Hebrew, Syriac and even Arabic, he

proceeded to Strasburg to study divinity; but finding that

the theological prelections of Schmidt and Spener there were

not conducive to the growth of his piety, he removed to

Spires, where he entered the faculty of law. In 16G4 he

was admitted an advocate at Ratisbon ; but having become
acquainted v.'ith the Baron von Weltz, an Hungarian noble-

man who cherished enthusiastic if not extravagant schemes

for the reunion of Christendom and the conversion of the

world, he abandoned all interest in his profession, and

became an energetic promoter of the " Christerbauliche

Jesusgesellschaft," or Christian Edification Society of Jesus,

in the interests of which he visited many parts of Germany
and Holland. The movement in its beginnings provoked

at least no active hostility ; but when Gichtel began to

attack the teaching of the -Lutheran clergy and church,

especially upon the fundamental doctrine of justification

by faith, he exposed himself to a prosecution which ulti-

mately resulted in sentence of banishment and confiscation

(1G65). After many months of wanderingand occasionally

romantic adventure, he in January 1667 reached Holland,

and settled at Zwoll, where he co-operated with Breckling,

a man who shared his views and aspirations. Having
become involved in the troubles of this friend, Gichtel, after

a period of imprisonment, was banished for a term of years

from Zwoll, but finally in 1668 found a home iu Amster-
dam, where in a state of poverty (w)iich, however, never

bscaaie dastitution), he lired out his strange life of visions

and day-dreams, of propliecy and prayer. He became aa

ardent student and disciple of Jacob Boehme, whose works

he published in 1682 (Amsterdam, - vols.) ; but before the

tjme of his death, which occurred January 21, 171C, he had

attracted to himself a small band of followers known as

Gichtelians or Angelic Brethren, who propagated certain

views at which ho had arrived independently of Boehme.

Seeking ever to hear the authoritative voice of God within

them, and endeavouring to attain to a life altogether free

from carnal desires, like that of " the angels in heaven, who
neither marry nor are given in marriage," they claimed to

exercise a priesthood "after the order of Melchizedek,"

appeasing the wrath of God, and ransoming the souls of the

lost by sufferings endured vicariously after the example of

Christ. The sect, never a numerous one, is said-still to

subsist in some districts of Holland and North Germany.
Gichtel's correspondence was published without his know-

ledge by Gottfried Arnold, a disciple, in 1701 (2 vols.), and

again in 1708 (3 vols.). It has been frequently reprinted

under the title Tlteosophia Piactica. The seventh volume

of the Berlin edition (1768) contains a notice of Gichtel's

life.

GIDEON, liberator, reformer, and "judge" of Israel,

wa- the youngest son of Joash, of the "house" of Abiezer,

and tribe of Manasseh, and had his home at Ophrah, tlie

site of which is probably to be sought westward of Jordan,

somewhat to the south of the plain of Jezreeh Gideon lived

at a time when Israel, grown idolatrous, had been b; ought

very low by periodic incursions of the " Midianites " and
" Anialekite.s," nomad tribes from the east of Jordan, who
in great numbers were wont to overrun the country, destroy-

ing all that they could not carry away. In the beginning

of the narrative of his public life he is represented as an

unambitious man, quietly engaged in agricultural pursuits,

who yet had already distinguished himself as a "mighty
man of valour," probably in guerilla warfare against tlie

common foe. According to that narrative, his first exploit

worthy of special commemoration was the destruction, by
divine command, of the altar of Baal belonging to his father,

and of the Ashera beside it, and the substitution of an

altar to Jehovah. But immediately before this he had also

been summoned by "the angel of the Lord" to undertake,

in dependence on supernatural direction and help, the work
of liberating his country from its long oppression, and, in

token that he accepted the mission, had already erected in

Ophrah an altar which he called " Jahveh-Shalom" (Jehovah

is prosperity). The great gathering of the Midianites and
their allies on the north side of the plain of Jezreel "stretch-

ing from the hill of Moreh " ; the general muster first of

Abiezer, tbeu of all Manasseh, and lastly of the neighbour-

ing tribes of Asher, Zebulun, and Naphtali ; the signs by
which the wavering faith of Gideon was steadied; the

methods by which an unwieldy mob was reduced to a small

.but trusty band of energetic and determined men ; and the

stratagem by which the vast army of Midian was surprised

and routed by the handful of Israelites descending from
" above Endor," are indicated with sufficient clearness in

the Scripture narrative, and need not be detailed minutely

here. There is some difficulty in following the account of

the subsequent flight of the Midianites, which seems to have

taken place in two directions,—Oreb and Zeeb making for

the lower fords of Jordan towards the south-east, while

Zebah and Zalmunna took the upper passage, a little below

the place where the river flows out of the Sea of Galilee.

Leaving the Ephraimites (who had now risen in force) to deal

with the former, Gideon with his 300 appears to have kept

uj) the pursuit of the latter to Nobah and Jogbehah, points

beyond Succoth and Pcnuel, where a bloody contest resulted

in the destruction of that portion of the Midianite army,

ond in the ultimate capture and execution of Zebah and
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Zalmunna. -' Almost simultaneously with these occurrences

eastward of Jordan, messepgers from Ephraini bearing the

heads of Oreb (" ra%'en "/ and Zeeb (" wolf "), wlio with

'Jieir followers had been crushed at "the raven's rock" and
" the wolf's den " respectively, nnnoanced the completeness

of Israel's victory. Having taken unrelenting vengeance

on the men of Peuuel and Succoth, who had shown a timid

neutrality when the patriotic struggle was at its crisis,

Gideon returned to his native Ophrah,.w''ere he further

distinguished himself by his pious magnanimity in refusing

ti'.e kingship which had been put within his reach—an act

of self-denjal, however, which, according to the sacred his-

torian, was somewhat neutralized by his subsequent folly in

estublishing a shrine which proved a snare to all Israel, not

excluding his family or even himself. For forty years after

the great victory he lived at his own house in Ophrah in

considerable wealth and magnificence, yet always in a

private station—there being no direct scriptural evidence at

least that his judgeship lasted during all that period, or

that it ever gave him any position of legally recognized

authority. The name of Gideon occurs in Heb. xi. 32, iu

the list there given of those who became heroes by faith

;

but, except in .fudges vi.-viii., it is not to be met with any-

where in the Old Testament. In 1 Sara, xiiv 11 and 2

Sam. xi. 21 (i.XX.) he is called Jerubbaal (the reading

Jerubbesheth having been introduced into the latter passage

in accordance with the usage c^cplained in the article Baal).

The fact that in Judges ix., which appears to be the oldest

part of the narrative, he is invariably called Jerubbaal, has

suggested to Kuenen and others that this ought to be re-

garded as hi> original and proper name, that of Gideon

(py.?, i.e. "hev\\er" or " warrior," r/ Isa. x. 33) having

been a later designation. In confirmation of this it is

pointed out that the derivation of ^I'm* as equivalent

to ?y3n 12 2^1 (" Let Baal contend against him," v. 32, or

" Let Baal contend for himself," v. 31) is much less probable

than that which interprets it as precisely analogous with such

names as Jlerib-baal, Jehoiarib or Joarib, Seraiah, Israel,

and perhaps also Josadec, all meaning "God fights" or "con-

tends." The nature of the grounds on which it is conjectured

that Gideon's conquest of the Midianites was somewhat
slower than the narrative on a first reading would lead one

to suppose, and that his religious reforms, far from being

confine^l to a snlitary ai:t of his early manhood, were rather

the principal emplojTnent of his later life, is indicated in

the histories of Israel by Ewald, Hitzig, and Kuenen. See

also especially Wellhausen, GeschidUe, i. 252 sq.

GIEN, a town of France, at the head of an arrondissement

in the department of Loiret, is situated on the right bank of

the Loire, 39 miles E.S.E. of Orleans. The Loire is crossed

at Gien by a stone bridge of twelve arches, built about tho

end of the 15th century. The town is the seat of a tribunal

of tho first in.stauce and of s. justice of peace court. The
principal buildings are the prison, the hospital, flte old

castle, originally built- by Charlemagne, and reconstructed

in 1494 by Anne de Beaujeu, daughter of Louis XL, and
the church of Saint Pierre, a modern structure of no pjarti-

cular merit, but possessing an old square tower dating from
the end of the 15th century. There are manufactures of

serge, leather, and earthenware, and some trade iu corn

and wine. The population in 1S76 was 6493.

GIESELER, JoHANN Karl Ludwig (1792-1854), one
of the most distinguished of the modern school of scientific

writers on church history, was born at Petershagen, near
Minden, where his father, a man of considerablaTigour and
independence of character, was minister, on the Cd of March
1792. In his tenth year he entered the orphanage at Kalle,

wlience he duly passed to the university, his studies being

interrupted, however, from October 1813 till the peace of

1815 by a period of military service, during which he was

enrolled as a volunteer in a regiment of chasseurs. Having
in 1817 taken his degree in philosophy, he in the same year

became assistant head master in the Minden gymnasium,
and in 1818 was appointed conrector of the gymnasium at

Cleves. Here he published his earliest work (Historisch-

l-rilischer Tersach iiher die Entstehxmg n. die friihesten

SMcksale dtr schriftlichen Evangelien), a treatise which

has had considerable influence on all subsequent investiga-

tions and discussions of the question as to the origin of tlie

gospels, in so far as it may be considered to have finally

disposed of that theory of a "primitive" written gospel to

which most critics in the earlier part of the century had
inclined. In 1819 Gieseler was appointed a professor

ordinarius in theology in the newly-founded university of

Bonn, where, besides lecturing on ciiurch history, he made
important coutributions to the literature of that subject iu

RosenmiUler's Reptrioriuni, Staudlin u. Tschirnor's Archiv,

and in various university "programs." The first part

of the first volume of his well-known Church Uistory

appeared in 1824. In 1833 he accepted a call to Gottingen,

where the remainder of his life was spent, marked by few

noteworthy events beyond the steady publication of volume
after volume of liis contributions to historical science. In

1837 he was appointed a consistorialrath. and shortly after-

wards was created a knight of the Guelphic order. In the

winter of 1853-4 symptoms of failing health began to

appear, and towards the end of the session he was able to

lecture only occasionally. His death occurred on the 8th

of July 1854. The fourth and fifth volumes of the Kirchen-

geschirhle, embracing the period subsequent to 1814, were

published posthumously by P>edepenning (1855) ; and they

were followed in 1856 by a Dorjmejtgeschlehte, which is some-

times reckoned as the sixth volume of the Church History.

Among church historians Gieseler continues to hold a very

high place. Less vivid and picturesque in style than Hase,

conspicuously deficient in Neander's deep and sympathetic

insight into the more spiritual forces by which church life is

always more or less [forvaded, he excels these and all other

contemporaries in the fulness and accuracy of his informa-

tion. His Lehrhtich der Kirchengeschichtt, in which indeed

the text as compared with the notes often occupies a very

subordinate place, is invaluable to the student who wislies

at each step to be brought into direct contact with all the

original sources of information which it is of importance

that he should know. The work, which has passed through

several editions in Germany, has partially appeared also in

two English translations. Tliat publi'^iied in New York
(Text Book of Ecclesiastical History, 4 vols.), brings the

work down to the peace of Wtstphjlia, wliile that published

in "Clark's Theological Library" Compendium of Ecclen-

astical History, Edin., 5 vols.) closes with the beginning of

the Eeformation. , For the life of Gieseler reference may
be made to Piedepenning's biographical sketch iu the fifth

volume of the Kirchengeschichte, and to Herzog's article, in

the Rcal-Eiicyclopiidie (of which great work, it may be

mentioned, Gieseler was an energetic promoter). Both

biographers testify that with the liabits of a devoted student

he combined those of an energetic man of busiuess. jpe

frequently held the ofince of pro-rector of the university, and

did much useful work as a member of several of its com-

mittees. He took a warm interest also in the Gottingen

orphanage, where lie was a daily visitor, knew all tlie

children personally, and taught them to regard him as a

counsellor and friend.

GIESSEN, a town of Germany, capital of the province

of Upper Hesse, in the grand-duchy of Hesse-Darmstadi,

is situated in a beautiful and fruitful valley at the conflu-

ence of the Wieseck with the Lahu, 33 miles N.N.W. of

Fjankfort. It is the seat of a bailiwick, a high couit,

and a district penal court. -The old streets are narrow and
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irregular, but in the suburbs outside the old walls there

are many elegant houses. Besides the university, the

principal buildings are the provincial Government offices,

comprising a portion of the old ceistle dating from the I2tli

century, the arsenal, the town-hall, the new gyninasium, and

the town church. The university, founded in 1C07 by the

landgrave Louis V., has a large and valuable library, a

botanic garden, an observatory, an anatomical theatre,

an infirmary, a maternity hospital, a museum of natural

history, and a chemical laboratory which was directed by
Professor Liebig. The number of professors and teachers

of the university in 1875 was 52, and of students 340.

There is also a gynmasiura and a real school. The in-

dustries include the manufacture of woollen and cotton

cloth of various kind.s, leather, candles, tobacco, and beer.

Oiessen was formed in the 12th century out of the villa^^es Sellers,

jVstcr, and Kroppach, for whose protection Count William of

Gleihesg built the Ciistlc.of Giessen. Through marriage the town
came into the possession of the p:\lprave of Tilbingen, who sold it

in 1265 to the landgiuve Henry of Hesse. It was surrounded with
fortifications in 1530, which were demoli.slied in 1547 by the

emiieror Ch.irles V., but rebuilt in 1560. From 1807 they were
gradually pulled down, and their site converted into promenades.
The population of Giesseu in 1875 was 13,980.

GIFFORD, William (1757-1826), publicist and man
of letters, was born at Ashburton, Devon, in April 1757.

Having as a shoemaker's apprentice manifested a remark-

able aptitude for intellectual pursuits, he was by the charity

of friends enabled to complete a previously imperfect school

education, and ultimately to proceed in his twenty-third

year to Oxford, where he was appointed a Bible clerk in

Exeter College. Leaving the university shortly after

graduation in 17S2, be for some years acted as tutor to

Lord Belgrave, whom he accompanied on two prolonged

Continental tours. After having settled in London, he in

1791 published his first work, a satirical piece, after Persius,

entitled the Bavicul, successfully aimed at a numerous school

of second-rate writers then popularly known as the Delia

Cruscans. A second satire of a similar description, the

Mieviad, directed against the corruptions of the drama,
appeared in 1795. About this time Gifi'ord became
acquainted with Canning, with whose help he in August
1797 originated a weekly newspaper of Conservative politics

entitled the Anti-Jacobin, which, however, in the following

year ceased to be published. An English version of

Juvenal, on which he had been for many years engaged,

appeared in 1802 ; to this an autobiographical notice of the

translator was prefixed. Two years afterwards Gifford pub-

lished an annotated edition of the pl.ays of Jlassinger ; and
in 1 809, when the Quartohj lieview was projected, he was
entrusted with the management of that publication. It is

on all hands conceded that tlio success which attended the

Qtiarlerli/ from the outset was due iu no small dei;ree to tho

ability and tact with which Gififoi'd discharged his editorial

duties. His connexion with the lieview continued until

within about two years of his death, which took place in

London on the 31st of December 1826. Besides numerous
contributions to the Quarterly during the last fifteen years

of his life, he wrote a metrical 'translation of Persius, whici

appeared iu 1821. Gifford also edited the poems of Ben
Jonson, Ford, and Shirley. His edition of the first of these

appeared in 1816, those of the other two, posthumously,

in 1827 and 1833. The AntoUographi/ v;aaie^uhl\shed in

1827.

GIFT generally means an alienation of property other-

wise than for a coitsideration, although in law it is often

used to signify alienation with or without consideration.

The effect of a gratuitous gift only need be considered here.

Formerly in English law property in land could be couveyed

by one person to another by a verb;il gift of the estate

. accompanied by delivery of possession. The Statuto of

Frauds required all such conveyances to be in writing, and
a later statute (8 and 9 Vict, c. 106) requires them to be
by deed. Personal property may be effectually transferred

from one person to another by a simple verbal gift accom-
panied by delivery. If A delivers a chattel to B, saying or

signifying that he does so by way of gift, the property
passes, and the chattel belongs to B. But unless the actual

thing is bodily handed over to the donee, the mere verbal

expression of the donor's desire or intention has no legal

effect whatever. The persons are in the position of partiea

to an agreement which is void, as being without considera-

tion. When the nature of the thing is such that it cannot

be bodily handed over, it will be sufficient to put the donee

in such a position as to enable him to deal with it as the

owner. For example, when goods are in a Tvarehouse, the

delivery of the key will make a verbal gift of thfm effectual
,

but it seems that part delivery of goods which are capable

of actual delivery will not validate a verbal gift of the part

undelivered. So when goods are in the possession of a

warehouseman, the handing over of a delivery order might,

by special custom (but not otherwise it appears), be sufficient

to pass the property in the goods, although delivery of a

bill of lading for goods at sea is equivalent to an actual

delivery of the goods themselves. A donatio mortis cavsa

is a gift made by a person in contemplation of death, to

take effect only in the event of bis death. It is revocable

so long as he lives. There must be actual or constructive

delivery of the thing itself, and therefore it has been said

that only chattels can be the proper subject of a donatio

mortis causa, although policies of insurance, bills, notes, itc,

have been allowed to pass by mere delivery as death-bad

gifts. A donatio mortis causa is not an out-and-out gift,

but is conditional on death.

GIJON, a town and seaport of Spain, in the province of

Oviedo or Asturias, on the coast of the Cantabrian Sea,

about 13 miles E. of the Cabo de Pefias and 2 miles E. of

the Rio Abono. The older part of the town, partly sur-

rounded by its walls, occupies the upper slope of a penin-

sular headland, while the more modern portion extends to

the beach. On the whole, it is a clean and flourishing place,

with wide streets and good houses ; but there are few build-

ings of individual note except the church of San Pedro of

the 15th century, the town house, tho mansion of the

Marquis Eevilla-Gigedo, and the Asturian Institute. The
laiit, which was founded in 1797 by Jovellanos, has a fine

library, and comprises classes for navigation, mathematics,

Latin, French, and English. Besides the works in connexion

with the railways which run inland from Gijon to Mieres

del Camino and Sama on the Nalon, there is a large glass

work, an iron foundry, and a tobacco factory which alone

gives emplojTnent to upwards of 14^10 females. An exten-

sive trade is carried on in the export of coal, iron, jet, and

hazel-nuts, and in the import of fish and colonial produce.

The nuts amount to upward? of 1600 tons per annum, and

a large proportion finds its' way to the English market.

Though the harbour is a mere roadstead between the small

promontories of San Lorenzo and Torres, it is of consider-

able value on such a coast as that of Asturias, especially as

it has a good bottom. ' A quay was constructed by mear.is

of a grant from Charles V. in 1552-4, and a new one by

Pedro Menendez in 1766-8, and an extension was effected

in 1S59 at a cost of i(;5,000.' The population of Gijon

in 1860 was 24,802. During tho summer there is a con^

siderable influx of strangers.

Gijon is usually identified with the Gigia of the Romans, which,

however, occupied the' site not of the present town but of the ad-

joining suburb of Cimada ViUa. Captured and strengthened by

the Moors, who used the atones of the Roman city for their forti-

licationa, it remained in their hands till after the battle of Catlkas,

when its governor Mnnu2A surrendered to Pelayo. In 844 itlf&ld

I
out ogaiust an attack by the Kormans, and in the following cen-
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turies it gradually rose into importance, tu the time of Philip II.

it possessed good arsenals, and was able to undertake the repairs of

the Invincible Armada. Jovellanos, the statesman and poet, and

Cean Bermudcz, a writer on art, were both natives of Gijon, and

the former is buried in the church of San Andrea,

GILBART, John William (1794-1863), tUe author of

a number of woiks on banking, was descended from a

Cornish family, and was born in London, March 21,

1794. From 1813 to 1825 he was clerk in a London

bank, after which he went to Birminghai. Shortly after

his return to London in 1827 he was appointed manager

of the Kilkenny branch of the Provincial Bank of Ireland,

and in 1829 he was promoted to the Waterford branch.- In

1834 he became manager of the London and Westminster

Bank ; and to his skill in developing the system of joint-

stock banking it owed mnch of its success. On more than

one occasion he rendered Taluable services to the joint-stock

banks by his evidence before committees of the House of

Commons ; and, on the renewal of the bank charter in 1844,

he procured the insertion of a clause granting to joint-stock

banks the power of suing by their public officer, and also

the right of accepting bills at less than six months' date.

In testimony of their obligations to him, the directors and

shareholders of joint-stock banks presented him in 1846

with a handsome service of plate. In the same year he was

elected a Fellow of the Royal Society. He retired on a

pension from the management of the London and West-

minster Bank, Ist January 1860, and died in London
August 8, 1863. From an early period Gilbart took an.

active part in the Athenian Debating Society of London,

and he was also connected with the Union Society, which

numbered among its other eminent members J. S. Mill and

Lord Macaulay. Hre also devoted much of his attention to

the promotion of literary and scientific institutions among
the middle and working classes.

The following are his principal works on banking, most of which
have passed through more than one edition;

—

Practical Treatise on
Banking, 1827 ; The History and Principles of Banking, 1834 ;

Th« History of Banking in America, 1837 ; Lectures on the History
and Principles of Anient Commerce, 1847 ; Logic for the Million,

1851 : and Logic of Banking, 1857.

GILBERT, Sir Humphrey (1539-1583), a celebrated

English navigator, was born in 1539 in the county of

Devon, second of the three sons of Otho Gilbert of

Greenway. By his mother's side he was half-brother to

Sir Walter Raleigh, who resembled him in many points of

character, and whose early life was largely influenced and
guided by his example. Educated first at Eton 'and then

at Oxford, he was destined by his father for the law ; but

being introduced at court by Raleigh's aunt, Catherine

Ashley, he obtained the special favour of the queen, and
was thus enabled to follow his natural inclination for active

enterprise. Recommended by royal letter to Sir Philip

Sidney, he received from him an appointment in the army
in Ireland ; and his services contributed so powerfully to

pat down the rebellion raging there that in 1570 he was
made a knight and rewarded with the government of

Munster. He next served for about five years in the
Netherlands, being the first English colonel entrusted

with command of English forces in that country. On his

return to his uative land he wrote a remarkable treatise on
a subject at that time before the minds of men, the possi-

bility of a north-west passage to India ; and in 1576 it was
published without his knowledge by George Gascoigne as
Discourse of a Discoverie for a New Passage to Cataia
(London, Henry Middleton for Richarde Ihones). The
theory in question was supported with no small force of
argutaent, and the discourse was probably not without its

influence in leading Frobisherto set out on his first voyage
to the frozen north. • In June 1578 Gilbert received letters
patent authorizing himself, his heirs and assigns, to discover,
occupy, and possess such remote " heathen lands not acta-

ally possessed of any Christian prince or people, as should

seem good to him or them." Disposing not only of his patri-

mony but also of the estates in Kent which he had throbgh

his wife, daughter of John Aucher of OUerden, he strenu-

ously prepared to put his permission to use, and his brother

Raleigh joined him in the enterprise. By the end of the

summer of 1578 a fleet of 11 sail, with 400 mariners and

men-at-arms, was collected off the coast of Devon ; but the

gallant projectors were singularly unfortunate in the char-

acter of some of their associates. Dissensions broke out

among the captains and disorder among the crews. KnoUys,

for example, boasted that, as kinsman to royalty, he was of

more value than twenty knights, and insolently rejected

Gilbei-t's invitation to dinner ; and his men, encouraged by

their captain's conduct, filled the town of Plymouth with

uproar and riot, which finally culminated in murder. It

was not till the 19th of November that Gilbert set sail, with

his forces reduced to 7 ships and 150 men. The history of

the voyage is involved in obscurity ; but about the begin-

ning of summer or a little earlier in 1579, the fleet returned

to England, with little, it would appear, to report except that

it had lost one of its chief ships and one of its bravest

captains. Miles Morgan, in an encounter with the Spaniards.

Gilbert lent his three ships to the Government for service

against the Spaniards on the Irish coast ; but in July 11,

15S2, we stUl find him complaining to Walsingham that he

had not received the moneys that were due to him, and that

thus he was prevented from doing more for his queen and

country. He was already planning a new expedition ; and

at length in 1583 his fleet was got together. The queen,

though she had at first dissuaded Gilbert from his purpose,

and would not permit Raleigh to accompany liim, WTOte to

him by his brother's hand that she wished him " as great

good hap and safety to his ship as if herself were there in

person," and sent him as a token a golden figure of an anchoi

guarded by a lady. On 11th of June he departed from

Plymouth with 5 sail ; but on the 13th the " Ark Raleigh,"

which' had been built and manned at his brother's expense,
" ran from him in fair and clear Weather having a large

wind." This desertion was a cause of no small displeasure

to the admiral, and he wrote to Sir George Peckham to

solicit his brother to make the crew an example to all

knaves ; but it appears not improbable (according to Hayes

in Hakluyt's collection) that the reason of their conduct was

the breaking out of a contagious sickness in the ship. On
the 5th of August Gilbert landed in Newfoundland, and took

formal possession of it in the queen's name ; but proceeding

southwards with three vessels, he lost the largest near Cape
Breton, and was at last constrained to return homewards
with the " Golden Hind" and the "Squirrel" as the only

remnant of his fleet. " On Monday the 9th September,"

reports Hayes, the captain of the "Hind," " the frigate was

near cast away, yet at that time recovered ; and giving forth

signs of joy, the general, sitting abaft with a book in his hand,

cried out unto us in the ' Hind,' ' We are as near to heaven

by sea as by land.' The same Monday right the frigate's

lights were suddenly out, and it was devoured and swallowed

up by the sea." So perished Sir Humphrey Gilbert

See Hakluyt's Collection, vol. iii. ; Hooker's Supplement to Hollin-

shed's Irish Chronicle ; Roger 'Williams, The Actions of the Low
Countries, 1618; Bliss's edition of Wood's Athente Oxcnienses, vol.

i. p. 493 ; Korth British Review, No. 45 ; and the Lives of Sir \V.

'Raleigh by Tytler, James Augustus St John, and Edward Edwards.

GILBERT, Nicolas Joseph Laceent (1751-1780), a

French poet, was born at Fontenay-le-Chateau in Lorraine,

in 1751. Having completed his education at the college of

Dole, he devoted himself for a time to a half scholastic half

literary life at Nancy, but at length in 1774 he found his

way to the capital. As he had already assumed a hostile

and satirical position towards the Encyclopedists, he natur-

ally received a warmer welcome from the conservative party

;

li
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and a3 te dlJ not disdain to prostitute his muse to tlie

celebration of .the heroic and royal virtues of the despicable

Louis XV., he was rewarded with pensions to a considerable

amount. He died in October 17 SO from the results of a fall

from his horse. The satiric force of one or two of his pieces,

as Mon apologie (1778), and Le dix-hi:itieme siecle (1775),

would alone be sufficient to preserve his reputation, and it

has been further increased by the eulogies of those modern

writers who, like Alfred de Vigny, consider him a victim to

the spite of his philosophic opponents.

Among his other works may be meiitioiifd Lc^ FamiUcs de Darius
U (Vl^ridaiiit, histoire.pcrsaiic (1770), Le Carnaval des Avicurs

(1773), Odes nouvdles ct patriotiqius (1775). Gilbert's iEuL-res

iomjiUtcs were first publislied in 1778, and they liave since been

edited by Mastrella (Paris, 1823) and by Charles Kodier (1840,

1859, &c.).

GILBERT, or Gilbeed, William (<•-. 1540-1603), was
the most distinguished man of science in England during

the reign of Queen Elizabeth. He was born at Colchester,

where his fatlier was recorder, but was a descendant of an

ancient Suffollc family, long resident at Clare. Of his early

years no account is left. He entered St John's College,

Cambridge, in 155S, Vhen eighteen years of age, and in due
course took the degrees ot B.A., il.A., and M.D.; ho also

became Synison fellow, and in 1569 was elected a senior

fellow of his college. After leaving the university he

wejt to the Continent, and, on his return in 1573, settled

in London, where for thirty years,— that is, till his death,

—he practised as a physician with " great success and ap-

plause." He was admitted to the College of Physicians,

and filled various offices in it. He began in 1581 as censor,

which duty he discharged for several years ; then he became
treasurer, consiliarius elect, and, at last, president in 1600.

His professional skill and general ability drew the attention

nf Queen Elizabeth to him, and she appointed him royal

physician. She also settled a pension on him to enable him
to prosecute the scientific inquiries to which he was devoted.

After this Gilbert seems to have removed to the court,

and to have vacated his house, which was " on St Peter's

Hill, between Upper Thames Street and Little Knight-

Rider Street." At this house he seems to have had a society

or college, which was broken up and the members dispersed

by his promotion. In the year 1600 he published his work
on the magnet. In 1603 the queen died, but .Gilbert was
reappointed by her successor. He did not long enjoy the

honour, however, for he died November 30, 1603, some

say at Colchester, others at London. He was buried at

Colchester, in the chancel of the church of the Holy Trinity,

where a monument was erected to him. To the College of

Physicians he bequeathed his books, instruments, and

minerabi, but he gave his portrait to the School Gallery at

Oxford. Ill it he is represented as tall of stature and of

cheerfivl countenance,'" holding in his hand a globe inscribed

'Terella'; over his head is the inscription ' 1591, setatis

48 ;' and a little below his left shoulder, ' Magneticarum

virtutum primus indagator Gilbertus.' " The date thus

given does not tally with the conclusion of the inscription

on his tombstone : " Obiit anno Redemptionis Humanse
1603, Novembris ultimo, cetatis suie 63." If the latter be

correct, he was born in 15 10 ; if the former, in 1543.

Gilbert's pnncipal work is his treatise on magnetism, entitled

De jUngiute^ Jfaqiteticisgii^ Corporihu% ct de Magno Mnqnete Tel-

lure, London, 1600 (later editions— Sedan, 1628, 1633 ; Frankfort,

J629, 1633). The merit of tliis wvrk consists in its originality,

::ontaining, as it does, an account of the author's cxpei-inients on
magnets and magnetical bodies, and also the great discovery that

the whole earth is nothing but a lnr^;e magnet, and tliat it is this

ft'hich explains, not only the direction of the magnetic needle north

ftnd south, but also the variation and dipping or inclination of the

needle. Gilbert's is therefore, not merely the fii-st, but the most
Important systematic contribution to the scionoe of magnetism, and
its merits were freely acknowledged by his contemporaries. A

William, from two MSS. in the possession of Sir William Boswell

;

its title is De Mundo Nostra Sublniiari Fhilosophia Nova (Am-
Bterdani, 1651). He is the reputcil inventor besides of two instru-

ments to enable .«;ailois ** to hud out the latitude without seeing oi

sun, moon, or stars," An account of these instruments is given in

Thomas lilondeville's Thcoriqucs of the Planets (London, 1602),

The only writing of Gilbert in Knglish is a short epistle addresscil

to William Barlov.e, printed at the end of his little work entitled

Magncticall Advfrtisements (London, 1616),—a letter which has

hitherto escaped the notice of all the writers about Gilbert. It is

of interest both because it shows that he carried on a scientific cor-

respondence with the Continent, and that his book had been very

well received, and because he says tliat he was intending to add six

or eight slieets to the book,—an intention, howeve)-, which was

uevci* carried into ellect. The letter is dated 14th Febriiaiy, un-

fortunately without the year, but it must have been written be-

tween 1600 and 1603, In his preface Barlow e says that he had

numerous letters from Gilbert, but these have long since disap-

peared. It is a matter of great regret for the historian of chemistry

that Gilbert left nothing on that branch of science, to which he was

deeply tlevoteil, " attaining to great exactness therein," So at least

says Fuller, who, in his Wort/iics of England (among whom he in-

chides Gilbert), prophesied truly how he would be afterwards

known ;
" Mahomet's tomb at llecha," he says, "is said strangely

to hang np, attracted by some invisible loadstone ; but the memory
of this doctor will never fall to the ground, which h.is incomparable

book Dc Magnate will support to eternity.''

GILBERT DE LA PORR^E {Gilberhis Porretanus or

Pidavieiisis), an eminent scholastic logician and theologian

of the i 2th century, was born at Poitiers. He was educated

under Bernard de Chartres and Anselm of Laon, and after

completing his studies remained attached as teacher to th'e

church at Chartres. In 1135 he is recorded as discharging

these functions, but he seems soon after to have repaired to

Paris and opened public courses on dialectics and theology.

His fame caused hira to be called to his native town, where

in 1141 ho was elected bishop. The heterodox opinions

he was led to express regarding the doctrine of the Trinity

drew upon his works the condemnation of the church. The

synod of Rheims in 1148 procured papal sanction for four

propositions opposed to certain tenets of Gilbert's, and the

works of the latter were condemned until they should be

corrected in accordance with the principles of the church.

Gilbert seems to have submitted quietly to this judgment;

he yielded assent to the four propositions, and remained on

friendly terms with his antagonists till his death in 1154.

Gilbert is almost the solitary logician of the 12th century

who ia quoted by the greater scholastics of the succeeding

age. His chief logical work, the treatise De Sex I'rim-ipiis,

was regarded with a reverence almost equal to that given

to Aristotle, and furnished matter for numerous commen-

taries. Albertus Magnus did not disdain to comment upon

this work of on earlier logician. The treatise itself is an

elaborate discussion of the Aristotelian categories, specially

of the six subordinate modes. Gilbert distinguishes in the

ten categories two classes, one essential, the other derivative.

Essential or inhering (formce inharentes) in the objects

themselves are only substance, quantity, quality, and relation

in the stricter sense of tliat term. The remaining six, uhen,

tvhere, action, passio7i, position, and habit, are relative and

subordinate (formce assistaites). This suggestion has some

iiiterest, but it cannot be said to have great value, either in

logic or in the theory of knowledge. More important in the

history of scholasticism are the theological consequences to

which Gilbert's realism led him. In the commentary on

the treatise De Trinitate, erroneously supposed to be by
Boetius, he proceeds from the metaphysical notion that

pure or abstract being is prior in nature to that which is.

This pure being is God, and must be distinguished from

the triune God as l^nown to us. God is incomprehensible,

and the categories cannot be applied to determine his exist-

ence. In God there is no distinction or difference, whereae

in all substances or things there is duality, arising from the

element of matter. Between pure being and sulstanceB

poathuuout work of Gilbert's ws8. edited by hi« brother, also called I St^nd tUe ideas OT forms, which subsist thuuch they are.QPt
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substances. These fonris, \\lien materialized, are called

formae substmitiaUs or formce nalivce ; they are the essences

of things, and in themselves have no relation to the acci-

dents of things. Things are temiioral, the ideas perjjetual,

God eternal. "The pure form of existence, that by which

God is God, must be distinguislicd from the three persons

who are God by participation in this form. The form or

essence is one, the persons or substances three. It was this

distinction between Deltas or Divinitas a^d Deus that led

to the condemnation of Gilbert's doctrine.

See Ritter, Ocsch. d. Phil, vii. 437-74: Haureau, riiil. Sca-

lasUqm, 2i eJ., i. 447-78 ; Stuckl, Phil. d. Mittdaltcrs, i. 272-88.

GILBERT or Sempkingham, St {c. 1083-1189), founder

of the order of Gilbertines (Ordo Gilbertinorum Canoni-

corum, Ordo Sempringonsis), was born about the year 1083
at Sempringham, Lincolnshire, where his father, Jocelj-n de

Sempringham, a Norman noble who had taken part in the

Conquest, had settled. On the coilipletion of a liberal

education, received partly in England and partly in France,

Gdbert was ordained a priest in 1 123, having been presented

by his father to the united livings of Sempringham and
Tirington. About 1135 he established in the immediate
vicinity of his parish church a' religious house for the recep-

tion of some destitute girls; the rule he prescribed was sub-

stantially that of St Benedict, but the restrictions laid upon
the communication of the inmates with the outer world were

unusually severe. Subsequently the labourers who tUled the

lands with which this establishment had been endowed were
also formed into a religious community, under a rule resem-

bling that of the Austin Friars, their house being placed

close beside that of the nuns. Similar institutions else-

where were encouraged by various English proprietors, and
placed under the superintendence of Gilbert, who at last

made application to Pope Eugenius III. to have them all

merged in the Cistercian order (11 18). This request, how-
ever, was refused, and Gilbert continued to act as superior

of the monasteries he had founded for many years; although

at the time of his death, on the 3d of X'ebrnary 1189, that

dignity was held by Roger, one of his disciples. In 1189
the Gilbertines, are said to have possessed thirteen monas-
teries, with almshouses, hospitals, and orphanages attached

;

and the community numbered in all upwards of 700 male
and 1100 female members. At the time of their suppres-

sion the total number of Gilbertine houses in England and
Wales had increased to about twenty-five. Gilbert, who had
sided and suffered with the church in the quarrels between
Henry II. and Thomas i Becket, was canonized by Innocent

HI. in'120i!; and his name is commemorated in the ii>ar-

tyrologics on the 4th of February. The CHberiinorum
Slatata and a series of Exhortationes ad Frcttres are attri-

buted to him (see the Bollandist Acta Simdornm, Feb. 4).

GILBERT ISL.\NDS. See Poly.vi-sia.

GILDAS, or Gildus (c. 51G-570), the earliest of British

liistorians, surnamed by some Sapiens, and by others

Badonicus, seems to have been born in the year 51G.

Regarding him little certain is known, beyond some isolated

particulars that maybe gathered from hints dropped in the

course of his work. Two short treatises esi^t, purporting

to be lives of Gildas, and ascribed respectively to the 11th

and 12th centuries ; but the writers of both are believed to

have confounded two, if not more, persons that had borne

the name. It is from an incidental remark of his own,
namely, that the year of the siege of Jlount Badon— one of

the battles fought between the Saxons and the Britons

—

was also the year of his own nativity, that the date of his

birth has been derived; the place, however, is not mentioned.

His assertion that he was moved to undertake his task

mainly by " zeal for God's house and for His holy law," and
the very free use he has made of quotations from the Bible,

leave scarcely a doubt that he was an ecclesiastic of some

10—22

order or other. In addition, we learn that lie went abroad,
probably to France, in his thirty-fourth year, where, after

10 years of hesitation and preparation, he composed,
about SCO, the work bearing his name. His materials, he
tells us, were collected from foreign rather than native

sources, the latter of which had been put beyond his reach
by circumstances. The Cambrian Annals give 570 as the

year of his death.

The writings of Gildas have come down to us under the
title of GiUlai Sapieiitls de ExcidioBritaHnice Liber Querulns,

Though at first written consecutively, the, work is now
usually divided into three portions,—a preface, the history

proper, and an epistle,—the last, which is largely made v\>

of passages and texts of Scripture brought together for the

purpose of condemning the vices of his countrjinen and their

rulers, being the least important, though by far the longest

of the three. In the second he passes in brief review the

history of Britain from its invasion by the Romans till his

own times. Among other matters reference is made to the

introduction of Christianity in the reign of Tiberius ; the

persecution under Diocletian ; the spread of the Arian
heresy ; the election of Maximus as emperor by the legions

in Britain, and his subsequent death at Aquileia; the incur-

sions of the Picts and Scots into the southern part of the

island; the temporary assistance rendered to the harassed

Britons by the Romans ; the final abandonment of the island

by the latter ; the coming of the Saxons and their recep-

tion by Guortigern (Vortigern); and, finally, the conflicts

between the Britons, led by a ntible Pionian, Ambrosiua
.\urelianu3, and the new invaders. Unfortunately, on
almost every point on which he touches, the statements of

Gildas are vague and obscure. With one exception already

alluded to, no dates are given, and events are not always

taken up in the order of their occurrence. These faults are

of less importance during the period when Greek and Roman
writers notice the affairs of Britain ; but they become more
serious when, as is the case from nearly the beginning of

tlie 5th centuiy to the date of his death, Gildas's brief

narrative is our only autliority for most of what passes

current as the history of our island during those years.

Tlius it is on his sole, though in this instance perhaps trust-

worthy, testimony tliat the famous letter rests, said to have

been sent to Rome in HG by the despairing Britons,

commencing :
—" To Agitius (Aetius), consul for the third

time, the groans of the Britons."

Gililas's treatise was first puhlishcd in 1525 by Pclydore Vergil,

but with many avowed alterations and omissions. Forty-three

yeufs later Josseline, secretary to Archbishop Parker, issued a new
edition of it more in conformity with manuscript autliority ; and in

1691 a still more carefully revised edition appeared at Oxford by
Thomas Gulc. It was frequently reprinted on the Continent during

the 16th century, and once m- twice since. The next English edition

was that published by the English Historical Society in 1838, and
edited by the Rev. J. Slevcnson. Lastly, the text of Gildas, with

elaborate introductions and the various readings of existing manu-
scripts, is included in the Monuwcnia Hisioricci Sn'taimica, edited

by Pctrie and Sliarpe, London, 1848.

GILDING, the art of spreading or covering gold, either

by mechanical or by chemical means, over the surface of a

body for the purpose of ornament. The art of gilding was

not unknown among the ancients. According to Herodotus,

the Egyptians were accustomed to gild wood and metals

;

and gilding by means of gold plates is frequently mentioned

in the books of the Old 'Testament. Pliny informs us that

the first gilding seen at Eome was a'ter the destruction of

Carthage, under the censorship of Lucius Mummius, when

the Romans began to gild the ceilings of their temples and

palaces, the Capitol being the first place on which this

enrichment was bestowed. But he adds that luxury ad-

vanced en them so rapidly that in a little time you might

see all, even private and poor persons, gild the walls, vaults,

and other parts of their dwellings. Owing to the comuara-
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tive thickness of the gold-leaf used Ju ancient gilding, the

traces of it which yet remain are remarkably brilliant and
solid. Gilding has in all times occupied an important place

in the ornamental arts of Oriental countries; and the native

processes pursued in India at the present day may be taken

as typical of the art as practised from the earliest periods.

For the gilding of copper, employed in the decoration of

temple domes and other large works, the following is an
outline of the processes employed. The metal surface is

thoroughly scraped, cleaned, and polished, and next heated

in a fire sufficiently to remove any traces of grease or other

impurity which may remain from the operation of polishing.

It is tbeu dipped in an acid solution prepared from dried un-

ripe apricots, and rubbed with pumice or brick powder. Next,
the surface is rubbed over with mercury which forms a super-

flcial amalgam with the copper, after which it is left some
hours in clean water, again washed with the acid solution,

and dried. It is now ready for receiving the gold, which is

laid on in leaf, and, on adhering, assumes a grey appear-

ance from combining with the mercury, but on the applica-

tion of heat the latter metal volatilizes, leaving the gold a

dull greyish hue. The colour is brought up by means of

rubbing with agate burnishers. The weight of mercury
used in this process is double that of the gold laid on, and
the thickness of the gilding is regulated by the circumstances

or necessities of the case. For the gilding of iron or steel,

the surface is first scratched over with chequered lines, then

washed in a hot solution of green apricots, dried, and heated

just short of red-heat., The gold-leaf is then laid on, and
rubbed iii with agate burnishers, when it adheres by catching

into the prepared scratched surface.

Modern gilding is applied to numerous and diverse sur-

faces and by various distinct processes, so that the art is

prosecuted in many ways, and is part of widely diflferent

ornamen*-al and useful arts. It forms an important and
essential part of frame-making (see Carving and Gilding);

it is largely employed in connexion with cabinet-work,

decorative painting, and house ornamentation ; and it also

bulks largely in bookbinding and ornamental leather work.

Farther, gilding is much employed for coating baser metals,

a3 in button-making, in the gilt toy trade, in electro-gilt re-

productions, and in electro-plating; and it is also a charac-

teristic feature in the decoration of pottery, porcelain, and
glass. As details of the processes employed in connexion

with these varioussubstances will be found in the parts of

this work where the -technical processes to which they are

related are described, it is only necessary here to indicate

how the processes of gilding differ from each other.

The various processes fall under one or other of two

heads—mechanical gilding and gilding by chemical agency.

Mechanical Gilding embraces all the operations by which

fold-leaf is prepared (see Golu-Beating), and the several processes

y which it is raechanically attached to the surfaces it is intended

to cover. It thus embraces the burnish or water-gilding and the

oil-gilding of the carver and gilder, and the gilding operations of

the house decorator, the sign-painter, the bookbinder, the paper-

stainer, and several others. Polished iron, steel, and other metals

aro gilt mechanically by applying gold-leaf to the metallic surface

at a temperature just under red-heat, pressing the leaf on with a

burnisher, and reheating, when rtdditional leaf may be laid on.

The process is completed by cold burnishing.

Chemical Gilding embraces those processes in which the gold

us&d is at some stage in a state of chemical combination. Of these

the following are the principal:

—

Cold Gilding.— In this process the gold is obtained in a state of

extremely fine division from a chemical compound, and applied by
mechanical means. Cold gilding on silver is performed by a solution

of gold in aqtia-regia, applied by dipping a linen rag into the sol-

ution, burning it, and rubbing the black and heavy ashes on the

eilver with the finger or a piece of leather or cork. Wet gilding is

effected by meana of a solution of gold in ether, obtained by treating

» dilute solution of chloride of gold with twice its quantity of ether.

The liquids are agitated and allowed to rest, when the ether sepa-

rates and floats on the surface of the acid. The whole mixture is

then poured into a funnel with a small aperture, and allowed tQ

I rest for some lim?, when the acid is run ofT and the ether separated.
The ether will be found to have taken up all the gold from the acid,

and may be used for gilding iron or steel, for which purpose the
metal is polished with the fanest emery and spirits of wine. The
ether is then applied with a small brush, and as it evaporates it de-
posits the gold, which can now be heated and polishea. For small
delicate figures a pen or a fine brush may be used for laying on the
ether solution. Fire-gilding or Wash-gilding is a process by which
an amalgam of gold is apjilied to metallic surfaces, the mercury
being subsequently volatilized, leaving a film of gold or, according to

Struve, an amalgam containing fiom 13 to 16 per cent, of mercury.
In the preparation of the amalgam the gold must first be reduced to
thin plates or grains, which are heated red hot, and thrown into mer-
cury previously heated, till it begins to smoke. Upon stirring the
mercury with an iron rod, the gold totally disappears. The propo'-
tion of mercuiy to gold is generally as six or eight to one. AVhen the
amalgam is cold it is squeezed through chamois leather for the pur-
pose of separating the superfluous mercury; the gold, with about
twice its weight of mercury, remains behind, forming a yellowish
silvery mass of the consistence of butter. When the metal to begilt
is wrought or chased, it ought to be covered with quicksilver beioi-e

the amalgam is applied, that this may be more easily spread ; but
when the surface of the metal is plain, the amalgam may be applied
to it direct. When no such preparation-is applied, the surface to be
gilded is simply bitten and cleaned with nitnc acid. A deposit of
mercury is obtained on a metallic surface by means of "quicksilver
water," a solution of nitrate of mercury,—the nitric acid attacking
the metal to which it is applied, and thus leaving a film of free

metallic mercury. The amalg^im being equally spread over the pre-

pared surface of the metal, the mercury is then sublimed by a heat
just sulficient for that purpose ; for, if it is too great, part of the gold
may be driven otf, or it may run together and leave some of the sur-

face of the metal bare. "When th(! mercury has evaporated, which is

known by the surface having entirely become of a dull yellow colour,

the metal must undergo oilier operations, by which the fine gold
colour is given to it. First, tlie gilded surface is rubbed with a

scratch brush of brass wire, until its surface be smooth ; then it is

covered over with a composition called "gilding wax," and again ex-
posed to the fire imtil the wa.x is burnt off. This wax is composed
of beeswax mixed wiHl some of the following substances, viz., red
ochre, verdigris, copper scales, alum, vitriol, borax ; but, according
to Dr Lewis, the saline substances alone are sufficient, without any
wax. By this operation the colour of the gilding is heightened ; and
the effect seems to be produced by a perfect dissipation of some mer-
cury remaining after the former operation. The dissipation is well

effected by this equable applical ion of heat. The gilt surface is then
covered ever with a saline composition, consisting of nitre, alum, or
other vitriolic salts, ground together, and mixed up into a paste with
water or weak ammonia. The piece of metal thus covered is exposed
to a certain degree of heat, and then quenched ^n water. By this

method its colour is further improved and brought nearer to that of

gold, probably by removing any particles of copper that may have
been on the gilt surface. This process, when skilfully carried out;

produces gilding of great solidity and beauty ; but owing to the ex-

posure of the workmen to mercurial fumes, it is very unhealthy, and
hirther there is much loss of mercury. Numerous contrivances have
been introduced to obviate these serious evils ; and the gilding fur-

nace invented by M. D'Arcet is so arranged that the whole of the

mercurial fumes are caught and recondensed for further use. Gilt

brass buttons used for uniforms are gilt by this process, and there is

an Act of Parliament yet unrepealed which preecribes 5 grains of

gold as the smallest quantity that may be used for the gilding of 12

dozen of buttons 1 inch in diameter.

Electro-gilding, which has numerous and important applications,

is described under Electro-Metallurgy.
Gilding ofPottery and Porcelain.— Ih^ quantity of gold consumed

for these purposes is very large. The gold used is dissolved in aqua-

regia, and the acid is driven off by heat, or the gold may be preci-

pitated by means of sulphate of iron. In this pulverulent state the

gold is mixed with ^i\i of its weight of oxide of bismuth, together

with a small quantity of borax and gum water. The mi.xturo is

applied to the articles with a camel's hair pencil, and after passing

through the fire the gold is of a dingy colour, but the lustre is

brought out by burnishing-with aga^e and bloodstone, and after-

wards cleaning with vinegar or white-lead.

GILEAD pVr'^ ^'-^-t **hard" or "rugged") is sometimes

used, both in earlier and in later writers, to denote the whole

of the territory occupied by the Israelites eastward of Jordan,

extending from the Arnon to the southern base of Hermon
(Deu^t. xxxiv. 1 ; Judg. xx 1 ; Jos,, Ant. xii. 8. 3, 4).

More precisely, however, it was the usual name of that

mountainous district which is bounded on the N. by the

Hieromas (Yarmuk), on the E. by the Jordan, on the S. by

the Aruon, and on the W. by a IiEe which ms,j be said to
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follow tte meridian of Ammaa (Philadelphia or Rabbath-

Ammon). It thus lay wholly within 31° 25' and 32° 42'

N. lat., and 35° 34' and 36° E. long. Excluding the narrow

strip of low-lying plain along the Jordan, it has an average

elevation of 2500 feet above the Mediterranean ; but, as

seen from the west, the relative height is very much in-

creased by the depression of the Jordan valley. The range

from the same point of view presents a singularly uniform

outline, having the appearance of an unl -oken wall ; in

reality, however, it is traversed by a number of deep ravines

(wadys), of which the most important are the Yabis, the

Ajliin, the Eajib, the Zerka (Jabbok), the Hesban, and the

Zerka Main. The great mass of the Gilead range is formed

of Jura limestone, but there are also occasional veins of

sandstone. The eastern slopes are comparatively bare of

trees; but the western are well supplied with oak, terebinth,

and pine. The pastures are everywhere luxuriant, and the

wooded heights and winding glens, in which the tangled

shrubbery is hei-e and there broken up by open glades and
flat meadows of green turf, exhibit a beauty of vegetation

such as is hardly to be seen in any other district of

Palestine.

The first mention of " Mount Gilead" in Scripture occurs

in Gen. xxxi., where it is said that the place where Jacob's

covenant with his father-in-law wa.s ratified was thencefor-

ward called "the hill of witness" ("'}'?5). The locality con-

tem.plated by the sacred writer was doubtless somewhere on
the ridge of what is now known as Jebel Ajlfln, and probably

not far from Mahneh (Mahanaim), near the head of the

wady Yabis.' Gilead next comes under notice in conne.riou

with the partition of the promised land, among the twelve

tribes of Israel At the period of the conquest the portion

of Gilead northward of the Jabbok (Zerka) belonged to the

dominions of Og, king of Bashan, while the southern half

was ruled if Sihon, king of the Amorites, having been at an
earlier date wrested from Moab (Isumb. xxi. 24 ; Dent. iii.

12-16).* These two sections were allotted respectively to

Manasseh and to Reuben and Gad, both districts being

peculiarly suited to the pastoral and nomadic character of

these tribes. A somewhat wild Bedouin disposition, fostered

by their surroundings, was retained by the Israelite inhabit-

ants of Gilead to a late period of their history, and seems
to be to some extent discernible in what we read alike of

Jephthah, of David's Gadites, and of the prophet Elijah.

After the close of the Old Testament history the word
Gilead seldom occurs. It seems to have soon passed out of

use as a precise geographical designation ; for though
occasionally mentioned by Apocryphal writers, by Josephus,
and by Eusebius, the allusions are all vague, and show that

those who made them had no definite knowledge of Gilead
proper. In Josephus and the" New Testament the name
Percea or Tripav toJ) 'lopidvov is most frequently used ; and
the country is sometimes spoken of by Josephus as divided
into small provinces called after the capitals in which Greek
colonists had established themselves during the reign of the
Seleucidae. At present Gilead south of the Jabbok alone
is known by the name of Jebel Jilad (Mount Gilead), the
northern portion between the Jabbok and the Yarmuk being
called Jebel Ajlun. Jebel Jilad includes Jebel Osha, and
has for its capital the town of Es-Salt. The cities of Gilead
expressly mentioned in Scripture are Ramoth, Jabesh, and
Jazer. The first of these has been satisfactorily identified
with Es-Salt, and apparently ought not to be regarded
as distinct from Mizpeh (Judg. xi. 11, 34), called also

Mizpeh-Gilead (Judg. xi. 29), or Ramoth ilizpeh (JosL
xiu. 26).

^

^ See Beke, " Notes on an Excuraion to Harran," 4c., in vol. iirii.
of the Journal of the Royal Geographical Society (1862). " It was not
the river Jordan, but the ridge of Mount Gilead, which formed the
natural boundary of the possessions of the children of Israel."

GILES, St (jEgidtos, Egibio, Gil, or Gilljes), accord-

ing to the Breviarium Romanum (1st September) was an
Athenian of royal descent, and from his earliest years dis-

tinguished for piety and charity. On the death of his

parents he, while still young, distributed amongst the poor

his entire patrimony, including his very tunic, which gar-

ment effected a miraculous cure upon the poor sick man to

whom it had been given. Shrinking from the pubUcity

involved in this and many other (apparently involuntary)

miracles, he betook himself to Provence, wjiere, after a resi-

dence of two years with St Caesarius at Aries, he withdrew

into the solitude of the neighbouring desert, living upon
herbs and the milk of a hind which came to his cell at

stated hours. Here he was discovered after some time by
the king of France, who on a hunting expedition had tracked

the hind to the hermit's cave. With the reluctant consent

of ^Egidius, a monastery was now built on the spot, he being

appointed its first abbot. ^
The functions of this oSice he

discharged with prudence and piety until his death, which
occurred some years afterwards. *

Some uncertainty attaches to the date, as well as to severat

other circumstances stated in this narrative. It is known
that a certain yEgidius, whose name at least ('Aiyt'Sio9, from
arf or aiy^) is suggestive of a Greek origin, held an abbacy
in Provence in the 6th century, and, at the instance of

Bishop Csesarius, undertook, in 514, a mission to Pope
Symmachus on a question relating to certain rivalries-

between the sees of Aries and Vienne (Labbe, Cone, t.

439-40, ed. 1728); but the modern hagiologists, following

the earliest Ada, which assign the legend to the period of

a Catholic Visigothic king " Flavius " (Wamba or Ervigiua),

incline to distinguish the saint from the earlier abbot of the
same name, and to fix the date of the former about the end
of the 7th century. Of the exi.stence of an abbey under
the advocacy of St Giles towards the end of the 9th cen-

tury there can be no question (Menard, Hist, de Nismes);
while Benjamin of Tudela makes special mention of the
crowds of foreigners from all countries who in his time
(1160) frequented that shrine, which is situated on the
Petit-Rhone, about 12 miles westward of Aries. In the
11th and following centuries the cultus of the saint, who
came to be regarded as the special patron of lepers, beggars,

and cripples, spread very extensively over Europe, especially

in England, Scotland, France, Germany, and Poland The
church of St Giles, Cripplegate, London, was built about
1090, while the hospital for lepers at St Giles-in-the-Fields

was founded by Queen Matilda in 1117. In England alone

there are 146 churches dedicated to this saint; and they
occur in every county except in those of Westmoreland and
Cumberland (Parker, Calendar of the Anglican Church).

In Edinburgh- the church of St Giles (c. 1359) could boast

the possession of an arm-bone of its patron. Representa-

tions of St Giles are very frequently met with in early

French and German art, but are much less common in Italy

and Spain (Jameson, Sacred and Legendary Art, pp.
768-770).

GILFILLAN, Geokge (1813-1878), a clergyman of the

United Presbyterian Church of Scotland, and a well-known

popular writer, was bom 30th January 1813 at Comrie,

Perthshire, where his father, the Rev. Samuel Gilfillan, also a
man of some literary activity, was for many years minister of

a Secession congregation. At Glasgow University and the

theological hall, as at Comrie school, he took small help from
formal lessons, and cared little for a high place in his classes

or for proficiency in his prescribed studies, but applied him-

self to English literature, with a passion for reading, and a

memory which held fast and arranged the contents of all the

congenial books he met witL In March 1836 he was

ordained pastor of a Secession congregation in Dundee. His

first effort beyond the pulpit was in 1839, when he issued

;
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Five Disco7trses, wliich, tliough neglected by tie reading

public, had many high merits, and gave the promise of more

and of higher. Some time afterwards he rather unadvisedly

published a sermon on " Hades," which, distinguished by
bold but ill-sustained speculation, and by brDIiant but

irregular imagination, brought him under the scrutiny of his

co-presbyters, and was ultimately withdrawn from circula-

tion. GilfiUan next contributed a series of sketches of

celebrated literary men to the Dum/iies Herald, then

edited by Thomas Aird ; and these, along with several new
ones formed his first Gallery of Literary Portraits, a volume

which appeared in 18-16, and had a wide circulation. It

was quickly followed by a Second and a Third Gallery,

until almost all «ur great men were delineated. In 1S51

the Bards of the Bible appeared ; and this has been his

most successful work. His aim was that it should be " a

poem on the Bible "; and it was far more rhapsodical than

critical Still the little criticism that was scattered through-

out it was more than enough to keep it from soaring into

poetry ; and the poetry, when pure, was so fragmentary,

that instead of making one poem, it consisted of manysmall
pieces, though in these there were grand strokes and ex-

quisite touches of description. His sketching powers were

next exercised upon the " Scottish Covenanters," and some

of the heroes and episodes of the strug'gle received a glowing

commemoration. At a later date he published similar re-

presentations of English Puritans and of Scotch Seceders,

as champions of the rights of conscience. The most exten-

sive publication with which GilfiUan was connected was

Nichol's edition of the British Poets ; and his office was

not only to secure the utmost accuracy in the text of each

poet's works, but also to furnish both a biography and a

critical estimate. This engagement, taking him again and

leisurely through the studies in which he had most delighted,

and with which he had been most conversant, stimulated

him to finish the work on which he had resolved in youth,

and to which he had long given the brightest moods of his

most genial hours. Kight, a Poem, came out in 1867, when
he was fifty-four years of age ; but the work which had re-

ceived his labour and his polishing during his best thirty

years was far less successful than his most ephemeral produc-

tions. It was, indeed, an absolute failure. The theme Nras

vast, vague, and unmanageable, even though the poem had

extended to ninety, instead of nine books. Then, though his

nature was largely and essentially poetic, GilfiUan had never

given himself a training or even any practice in verse.

Besides he had already, in his many prose volumes, made
use of aU his poetic ideas and illustrations. There was not

a line in Niglit that had not often sounded forth in his

essays with stronger and finer melody. It was but a faint

echo, and it had no music. His History of a Man, partly

autobiographic and largely fabulous, was not written with

his usual candour and geniality. Not less abundant and

striking than his liter.iture was his oratory ; and wherever

he appeared as a preacher, or as a lecturer on some literary

or secular theme, he drew large crowds that were invariably

thrUled by his eloquence. There was no token either of

physical or of mental exhaustion when he died suddenly of

heart disease, in the summer of 1878. He had just finished

pi new life of Burns designed to accompany a new edition

of the works of that poet.

GILGAL. Three towns of this name are mentioned in

the Bible. (1.) The first and most important was situated "in

the east border of Jericho" (Joshua iv. 19), on the border

between Judah and Benjamin (Joshua xv. 7). Josephus

places it 50 stadia from Jordan and 10 from Jericho {Antiq.,

V. 1, 4), but these measurements do not agree with the posi-

tion of Jericho with respect to Jordan. Jerome [Onomas-

ticon, s.v. Galgal) places Gilgal 2 Roman miles from Jericho,

and speaks of it as a deserted place held iu wonderful venera-

tion (" miro cultu ") by the natives. This site, which in the
Middle Ages appears to have been lost,—Gilgal being shown
further north,—has lately been recovered by a German
traveUer (Schokke), and fixed by the English survey
party. It is about 2 miles east of the site of Byzantine
Jericho, and 1 mile from the modern Eriha. A fine tamarisk,

traces of a church (which is mentioned in the 8th century),

and a large reservoir, now fiUed up with mud, remain. The
place is called JiljCilieh, and its position north of the valley

of Achor (WMy Kelt) and east of Jericho agrees weU with

the Biblical indications above mentioned. A tradition con-

nected with the fall of Jericho is attached to the site (see

Tent ^yorh in Palestine, vol. ii. p. 7). (2.) The second

Gilgal, mentioned in Jo.shua xii. 23 in conneiion with Dor,

appears to have been situated in the maritime plain. Jerome
{Onomasticon, s.v. Gelgel) speaks of a town of the name 6

Roman miles north of Antipatris (Ras el 'Ain). This is

apparently the modern Kalkiiia (vulgarly Galgilia), but

about 3 miles north of Antipatris is a large vUlage called

Jiljulieh, which is more probably the Biblical town. (3.) The
third Gilgal (2 Kings iv. 38) was in the mountains (compare

2 Kings ii. 1-3) near Bethel. Jerome mentions this place

also {Onomasticon, s.v. Galgala). It appears to be the

present village of Jiljilia, about 7 English miles north of

Beitin (Bethel).

GILGIT {Ghilrjhit, Ac), proi)erIy a secluded vaUcy-

state on a tributary of the Upper Indus, but also applied

to the tributary river and the whole of its basin, which is

one of great interest in many respects, though as yet but
imperfectly known. Captain J. Biddulph has for some time
past been employed in Gilgit on the part of the Government
of India, but no part of the information communicated by
him has yet been made available. We shall describe the

whole basin so far as materials allow.

About 10 miles below the elbow formed by the Indus
(74° 42' long., 35° 50' lat.) in suddenly changing its course

from a general direction north-west to a general direction

south-west, in the vicinity of some of the highest mountains

and vastest glaciers in the world, the Gilgit river enters it

on the right bank, and with a general direction from the

north-west. Thus the axis of the Gilgit valley is in fact a

prolongation of that of the Indus vaUey in the direction

maintained by the latter for some 300 miles above the elbow

just mentioned. The length of the basin, so far as we know,
on a line nearly west to east, is 120 miles; and its

greatest width from north to south is about 75. The south

limit of the basin is formed by the lofty watershed which

divides the west-to-east Gilgit basin from the meridional

basins of the (Lower) Indus, the Swat, and the Panjkora.

At its intersection with the Indus-Swat watershed this limit

rises to a peak of 19,400 feet, and at its intersection with

the Panjkora-Chitral watershed to peaks of 18,490 and

19,440 feet. The western limit of the basin is the lofty

watershed dividing it from the Mastuj valley on the upper

waters of the Chitral river. This limit runs from the inter-

section last mentioned north-north-east and then north-east,

tiU it joins the great mountain node in which the ranges

of Hindu-Kush and the iluztagh (or Karakoram), accord-

ing to our usual nomenclature, coalesce on the margin of

the Pamir plateaiL The northern limit of the basin is

formed by the Muztagh itself, with peaks of 23,330 feet-,

22,740 feet, 22,590 feet, 23,370 feet, 25,050 feet, and the

basin is closed on the east by an olishoot of the Muztngh

which, over the Indus elbow, forms that other great congeries

of peaks and glaciers, of which the culminating point (Riki-

pushi) rises to 25,550 feet, whUst seven others exceed 19,000

feet. South of the gorge through which the Gilgit waters

force their way to the Indus this eastern barrier continues

with summits rising to 14,000 and 15,000 feet, and joins

the southern limit already described. This last-mentioned
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part of the barrier is known as the Niludar Hills, and has

to be passed by the traveller who enters Gilgit from

Kashmir, i.e., from India. The remotest source of the Gilgit

waters is in a lake called Shundar, close above Mastiij, and

by' which one of the chief passes leads from Gilgit and

Yassin' to Mastuj and Chitral. The Ghizar river runs out of

this, and, after a course of 60 miles, is joined by the river of

Yassin, coming from the north. These two m^'y be considered

to form the Gilgit river. The Yassin river its 'If is formed by
two streams joining 6 or 8 miles above the village of Yassin,

by each of which leads a pass. From the north-west comes

the Tui or iloshabbar stream, by which lies the Moshabbar
pass, probably at least 1(3,000 feet in height, and traversing

a deep crevassed glacier l.ir 8 miles. From where the road

reaches the upper stream of Mastilj one path leads dowu the

latter to Mastuj, and another up-stream, crossing by the

Baroghil pass (12,000 feet), over the prolongation of

Hindu-Kush watershed, into ^Vakh4n and the basin of

the Upper Oxus. By the other stream, called the AVar-

chagam river, coming from the north, a path leads

over the Darkot pass to the very source of the Mastuj

river, and so also to the Baroghil pass. Another im-

portant stream, the Karambar, joins the Gilgit river from

the north, about 21 miles below the confluence of the Ghiiar

Chart of Gilgit.

and Yassin river. This flows through the Ishkaman valley,

rising in a lake called the Karambar Sar, said to have been
formed in recent years by glaciers damming up the stream,
and by this runs the most easterly pass of those that lead
from the Gilgit basin direct to Wakhdn. It is believed to
be very lofty and difficult, but it has not been explored.
About 36 miles below the Ghizar-Yassin confluence, and 25
miles above the confluence with the Indus, on the right bank,
stand the fort and village of Gilgit. Five miles below this

the river is joined by the last important confluent, called the
Nagar river. Eeceiit information suggests that this stream
has a very lengthened course, flowing, in fact, from the
nortliern side of the Muztagh in the vicinity of the Karam-
bar lake ; and, if this be so, a large addition must be made to
the Gilgit basin as a whole. But of this we have no
defined knowledge.

The states occupying the basin of Gilgit are, or till lately
were, the following :

—

t. ytBsm.—This embraoes all the upper or western part of the
basio, including the Ishkaman vallev. For some generations, at
least, the relations of this state with 'Gilgit were hostile, whilst it
was in intinute or dependent connexion with the kings of Chitral,
and held by a member of the same family. Indeed it was regarded
and named iz a sabdivision of Upper Chitral. 'ft'e have no present
iuformatioa as to the-population or, even the number of villages in

this lofty district ; but the route surveys show about thirty. The
height of the chief place, Ya-xsin, is 7770 feet. The country was
visited twice in 1S70 by 'a very gallant but not prudent traveller,
Mr George Hayward, and on the second visit in July of that year
he was murdered by tlie agents of the chief Jlir Wali, whilst on
his way to the Darkot p.iss, in hope of penetrating to Wakhan and
the exploration of Pamir. It is believed thut Yassin has recently
been annexed by the troops of Kashmir.

2. Next below Yassin is the small state of Punidl or Piinyd, long
held by separate rajas, and held by them now in dependence on
Kashmir. Jt occupies the naiTow valley of the river for a length
of 25 miles, and contains nine villages, varying in height from
7000 feet down to 5500 feet. The villages are all within little

forts, so that (as in Khorasan, and in Marco Polo's narrative;
villages and forts are synonymous. At evening, the people who
have been occupied in their fields come within the wall, and the
gates are closed. Sentries guard the towers all night, and at dawn
an armed patrol goes forth and makes the round of all places that

.

might harbour an enemy, before the ])eople issue lo their avoca-
tions. In this part of the valley there are hetiucwt rnauvais pas
on the road, where passage is difficult, and where a few men might
stop a host. These are called by the old Persian name of darhand
(porta clausa), like the famous Iron Gate on the Caspian. The
upper village of Punial, called Gaki'ij, was till recently the furthest

point to which the power of Kashmir, and therefore the influence'

of the British Government, extended. It stands 6940 feet above
the sea. Between GakuJ and Yassin the road passes through a
natural gate of rock. The ruler of Punial is, or v. as in 1873, JRaja

"Isii Bdgdur, an old man who, in his little kingdom of uiue
villages, displayed some of the best characteristics of a king,

—

feared by his enemies, liked and implicitly obeyed by his people.

On meeting him they go up and kiss his hand.

Gilgit occupies the remainder of the main valley down to tfie

Indus, but we shall first speak uf Hunza and Kagar, lying in the
eastmost part of the basin, on the Nagar river.

3 and 4. Xagar lies on the left bank of the river, Hunza
opposite, and, the two ''capitals,'* so to call them, lie just over

against one another. TJicj are distinct states under distinct

princes, and their people of distir.ct Mussulman sects. "Whilst

JIagar sends a small complimentary tribute to tlie maharaja of

Kashmir, Hunza (also called Kasjud), a more warlike country, has
often been at active enmity with hiin, coming down upon his

villages in Gilgit, sweeping off the inhabitants, and selling them into

slavery. Though the people of both states seem to speak the same
language, Dr Leitner says the Nagar people arc shorter, stouter,

and fairer than the Hunza folk, whom he calls "tall skeletons"

and desperate robbers. He says he met a man of Nagar whose
yellow moustache and general appearance made him believe almost
that he had seen a Russian. The Kanjudis are the terror of the
Kirghiz on the upper waters of the Yarkand, and of the traders

from Laddk to that territory.

5. Gilgit occupies all the lower part of the main valley to the

Indus. If we take the whole length of the river, from the source

in the Shundar lake to the Indus, at 135 miles (which, like the
other distances -tere, is taken with a 5-mile opening of the com*
puss, omitting minor windings), Yassin will occupy 75 miles of this,

Punial 25, and Gilgit 35. The lower part of Gilgit is a valley

from 1 to 3 miles wide, bounded on each side by steep rocky
mountains. The valley contains stony alluvial plateaus of various

forms and at various levels above the river, which flows between
cliffs worn in these. The greater part of this space is barren, but

as usual in those high regions there is in front of each lateral

ravine a cultivated sp;ice watered by the tributary stream, and on
that a collection of houses. The vill.ige of Gilgit is 4800 feet above
the sea, and stands on a flat plain of the river alluvium, forming a

terrace 30 or 40 feet above the water. The cultivation here covers

a squUre mile or thereabouts, irrigated from the nearest lateral

stream. The houses are flat-roofed, scattered over the plain in

twos .ind threes, among groups of fruit-trees. The destruction was

great in the wars to which Gilgit has been subject in the last half-

rentury, and it will take long before the village recovers the

former abundance of fruit-trees. The fort of Gilgit is the chief

stronghold of the maharaja of Kashmir in Dardistin.

There is very little snow-fall at Gilgit. The vegetable

products are wheat, barley, naked barley, rice (at Gilgit

village only), maize, millet, buckwheat, various pulses, rape,

and cotton; and of fruits, mulberries, peaches, apricots,'

grapes, apples, quinces, pears, greengages, figs (poor), wal-

nuts, pomegranates, and f/ira^/H«.', besides musk and water-

melons. Silk is grown in very small quantity. There are

three fabrics from it,—one half-wool, much worn by those

above the common peasant, one half-cotton, and the third all

silk, strong though loosely woven, and prized for girdles.

Gold is washed "from the river-gravels as in many other.

I 1

J



598 G I L G I T
parts of the Indus basin. The vine is much cultivatad in

some parts of the valley. In PuniAl it is grown in small

vineyards, the vines being often old trees ; the whole vine-

yard is covered with a horizontal framework of sticks, 2 to

4 feet above the ground, and over this the vines are trained.

The people of the basin are all reckoned to be Dards,

though there is this perplexing fact, that (setting aside

dialects) two languages are spoken among them, which are

entirely and radically different,—the Khajuna language,

which is spoken in Hunza, Nagar, and Yassin, being one

of which no relation has yet been traced to any other tongue,

whilst the SMna, spoken in the rest of the basin, is clearly

Aryan, and kindred to the Sanskritic languages of India.

Now there seems to be no doubt entertained that the

Yassin people at least have all the characters of undisputed

Dards. It is worth while to exhibit the numerals from

these two languages.
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briefly in that report, has been for the present withheld from publication by Ihe

Indian Government, bnt the map corrected by his surveys Is of enlteme Inierest

and value. By and by we may hope for the publication of Captain Biddult-h's

obsen-ations. which will doubiless throw much new light on this secluded and

Interesting region. (ff- Y.)

GILL, John (1697-1771), a Baptist minister and learned

Rabbinical scholar, was born at Kettering, Northampton-

shire, in 1697. On account of the limited means of his

parents, ho owed his education chiefly to his own persever-

ance. After receiving baptism in Nove aber 1716, he

began to preach, and officiated at Higham Ferrers, as well

as occasionally at his native place, until the beginning of

1719, when he became pastor of the Baptist congregation

at Horsleydown, in Southwark, where he continued fifty-

one years. In 1748 he received the degree of D.D. from

the university of Aberdeen. He died at Camberwell,

October U, 1771.

His principal works are Exposition of the Song of Solomon, 1728 ;

Tlie Propticcies of the Old Testament respecting the Messiah con-

sidered, 1728; Treatise on the Doctrine of the Trinity, 1731; Cause

of Ood and Truth, in 4 vols., 1731 ; Exposition of the Bible, in 10

vols., ill preparing which he formed a large collection of Hebrew
and Rabbinical books and MSS. ; Dissertation on the Antiquity of

the Hebrew Language—Letters, Vowel Points, and Accents, 1767;

A Body of Doctrinal Divinity, 1767; A Body of Practical Divinity,

1770 ; anil Sermons and Tracts, \vith a memoir of his life, 1773.

An edition of his Exposition of the Bible appeared in 1816 with a

memoir by Dr Ripon, wliich has also appeared separately. Various

editions of several of his other works have also appeared-

GILLESPIE, George (1613-1648), aprominent member
of the presbyterian party in the Westminster Assembly, was

born at Kirkcaldy, where his father was pai'ish minister, on

the 21st of January 1613, and entered the university of St

Andrews as a "presbytery bursar" in 1629. On the com-

pletion of a brilliant student careei', he became dome.stic

chaplain to Lord Kenmure, and afterwards to the earl of

Cassilis, his conscience not permitting him to accept the

episcopal ordination which was at that time in Scotland an

indispensable condition of induction to a parish. While

with the earl of Cassilis he wrote his first work, A Dispute

against ihe English Fopish Ceremonies obtruded upon the

Church of Seotland, which, opportunely published (but

without the author's name) in the summer of 1637, attracted

considerable attention, and within a few months had been

found by the privy council to be so damaging that by their

orders all available copies were called in and burnt. In

April 1638, soon after the authority of the bishops had been

set aside by the nation, Gillespie was ordained minister of

Wemyss (Fife) by the presbytery of Kirkcaldy, and in the

same year was a member of the famous Glasgow Assembly,

before which he preached a sermon so pronounced against

royal interference in matters ecclesiastical as to call for

some remonstrance on the part of Argyll, the Lord High
Commissioner. In 1642 Gillespie was translated to Edin-

burgh ; but the brief remainder of his life was chiefly spent

in the conduct of public business in London. Already, in

1640, he had accompanied the commissioners of the peace

to England as one of their chaplains ; and in 1643 he was

appointed by the Scottish church one of the four commis-

sioners to the Westminster Assembly. Here he took a

prominent part in almost all the protracted discussions on

church government, discipline, and worship, supporting

Presbyterianism by numerous controversial writings, as well

as by an unusual fluency and readiness in debate. On the

Erastian question, in particular, besides a series of vigorous

pamphlets against Coleman (A Brotherly Examination of

lome Passages in Mr Coleman's late printed Sermon, kc.
;

yihil Respondes ; Male Audis), he published in 1646 a

large work entitled Aaron's Rod Blossoming, or the Divine

Ordinance of Church-government vindicated, which is

deservedly regarded as a really able statement of the case

for an exclusive spiritual jurisdiction of the Church.

Shortly after his return to Scotlaud, Gillespie was elected

moderator of the Assembly (1648); but the laborious

duties of that office (the court continued to sit from 12th

July to the 12th of August) told fatally on a constitution

which, at no time very vigorous, had of late years been

much overtaxed , and, after many weeks of great weakness,

he died at Kirkcaldy on the 17th of December 1648. In

acknowledgment of his great public services, a sum of £1000
Scots was voted, though destined never to be paid, to his

widow and children by the committee of estates. A simpW
tombstone, which had been erected to his memory in Kirk-

caldy parish church, was in 1661 publicly broken at the

cross by the hand of the common hangman, but was restored

in 1746. Among the other works of Gillespie may be

mentioned the Treatise of Miscellany Questions, wherein

many useful Questions and cases of Conscience are discussed

and resolved, pahYmhed posthumously (1649); and I'he Ark

of the Testament opened, being a treatise on the covenant

of grace, also posthumous (2 vols., 1661-1677).

GILLESPIE, Thomas (1708-1774), one of the founders

of the Scottish "Presbytery of Relief," was born in the

parish of Duddingston, Midlothian, in 1708. On the com-

pletion of his literary course at the university of Edinburgh,

he for a short time attended a small theological seminary at

Perth, and afterwards studied divinity under Dr Doddridge

at Northampton, where he received ordination in January

1741. In August of the same year he was admitted

minister of the parish of Carnock, Fife, the presb}i;ery of

Dunfermline agreeing, not only to sustain as valid the ordina-

tion he had received in England, but also to allow a qualifi-

cation of his subscription to the church's doctrinal symbol,

so far as it had reference to the sphere of the civil magistrate

in matters of religion. Having on conscientious grounds

persistently absented himself from the meetings of presby-

tery held for the purpose of ordaining an unacceptable

presentee as minister of Inverkeithing, he was, after an un-

obtrusive but useful ministry of ten years, deposed for con-

tumacy by the Assembly of 1752 ; he continued, however, to

preach, first at Carnock, and afterwards in Dunfermline,

where a large congregation gathered rouud him ; but it

was not until 1761, and after repeated eS'orts to obtain

readmission to the church, that, in conjunction with

Boston of Jedburgh and Collier of Cobnsburgh, he

formed a distinct communion under the name of The

Presbytery of Relief,—relief, that is to say, " from the yoke

of patronage and the tyranny of the church courts." He
died on the 19th January 1774. His only literary eS'orts

were an Essay on ihe Continuation of Immediate Revela-

tions in the Church, and a Treatise on Temptation, charac-

terized by considerable laboriousness and some ability.

Both works appeared posthumously (1774). See Liva

of Fathers of the United Presbyterian Church (Edin.

1849).

GILLIES, John (1747-1836), the historian of ancient

Greece, was born in 1747 at Brechin, in Forfarshire. He
was educated at the university of Glasgow, where he greatly

distinguished himself, and where, at the age of twenty, he

ofliciated for a short time as substitute for the professor of

Greek. Subsequently he received an engagement as tutor

in the family of Lord Hopetoun, who afterwards conferred

on him a pension for life. In 1784 he completed his prin-

cipal work, the History of Ancient Greece, its Colonies and

Conquests, which he published two years later in 2 vols. 4to.

This work gives a clear and generally accurate account of the

various states of Greece, and the progress of each in litera'

ture and the arts. The learning it displays is considerable,

but its reflexions are generally somewhat trite, and the style

is abrupt and frequently diffuse. It enjoyed, however, for

some time a great popularity, and was translated into

French and German. It was long a favourite text-book foi

schools, but is now completely superseded. On the death

if
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of Robertson, Gillies was appointed liistoriograplier-roy.il of

Scotland. In his old age he retired to Clapham, where he
died 15th February 1836, in the 90th year of his age.

Of his other works, none of which are much read, the principal

are

—

Vicio of the Jieign of Frederick II. of Prussia, with a Parallel
bctivccnthat Prince and Philip II. of Meucdon, 1789; TTanslaiion of
Aristotle's Hkctoric, and of his Ethics and Politics; aud History of
the JForidfrom Alexander to Augustus, in 2 vols., 1807.

GILLRAY, Jame.s (1757-1815), one of the most eminent
of caricaturists, was born at Chelsea in 1757. His father,

a native of Lanark, had served as a soldier, losing an arm
at Fontenoy, and was admitted first as an inmate, and
afterwards as an out-door pensioner, at Chelsea Hospital.

Gillray commenced life by learning letter-engraving, in

which he soon became an adept. This employment, how-
ever, proving irksome, he wandered about for a time with
a company of strolling players. After a very checkered

experience he returned to London, and was admitted a

student in the Royal Academy, supporting himself by en-

graving, and probably issuing a considerable number of

caricatures under fictitious names. Hogarth's works were
the delight and study of his early years.. Paddy on Horse-
back, which appeared in 1779, is the first caricature

which is certainly his. Two caricatures on Rodney's naval

victory, issued in 1782, were nipong the first of the
memorable series of his political sketches. The name of

Gillray's publisher and printseller. Miss Humphrey

—

whose shop was first at 227 Strand, then in New Bond
Street, then in Old Bond Street, and finally in St James's
Street—is inextricably associated with that of the cari-

caturist. Gillray lived with 'Miss (often called j\Ir3) Hum-
phrey during all the period of his fame. It is believed

that he several times thought of marrying her, and that

on one occasion the pair were on their way to the church,

when Gillray said :
—" This is a foolish affair, methinks,

Miss Humphrey. Wa live very comfortably together;

we had better let well alone." There is no evidence,

however, to support the stories which scandalmongers
have invented about their relations. Gillray's plates

were exposed in Humphrey's shop window, where eager

crowds examined them. A number of his most tren-

chant satires are directed against George III., who, after

examining some of Gillray's sketches, said, with char-

acteristic ignoranue and blindness to merit, "I don't under-

stand these caricatures." Gillray revenged himself for this

utterance by his splendid caricature entitled A Connoisseur
Examining a Cooper, which he is doing by means of a

candle on a "save^all"; so that the sketch satirizes at once
the king's pretensions to knowledge of art and his miserly

habits.

The excesses of the French Revolution made Gillray con-

servative ; and he issued caricature after caricature ridicul-

ing the French and Napoleon, and glorifying John Bull.

He is not, however, to be thought of as a keen political

adherent of either the Whig or the Tory party ; he dealt

Ills blows pretty freely all round. His last work, from a

design by Bunbury, is entitled Interior of a Barber's Shop
in Assize Time, and is dated 1811,. While he was engaged
on it, he became mad, although lie had occasional intervals

ot sanity, which he employed on his last work. The ap-

proach of madness mast have been hastened by his intem-

perate habits. Gillray died on the 1st of June 1815, and
was buried in St James's churchyard, Piccadilly.

The times in which Gillray lived were peculiarly favour-

able to the growth of a great school of caricature. Party
warfare was carried on with great vigour and not a little

bitterness; and personalities were freely indulged in on
both sides. Gillray's incomparable wit and humour, know-
ledge of life, fertility of resource, keen sense of the ludi-

cruuSj and beauty of execution, at once gave him the firsti

place among caricaturists. He is honourably distinguished

in the history of caricature by the fact that his sketches arj
real works of art. The ideas embodied in some of them are
sublime and poetically magnificent in their intensity of
meaning ; while the coarseness by which others are dis-

figured is to be explained by the general freedom of treat-

ment common in all intellectual departments in the
eighteenth century. The historical value of Gillray's work
has been recognized by accurate students of history. As
has been well remarked :

" Lord Stanhope has turned
Gillray to account as a veracious reporter of speeches, asi

well as a suggestive illustrator of events." His contem.-

porary political influence is borne witness to in a letter

from Lord Bateman, dated November 3, 1798. "The
Opposition," he writes to Gillray, "are as low as we can
wish them. You have been of infinite service in lowering
them, and making them ridiculous." Gillray's extraordinary
industry may be inferred from the fact that nearly 1000
caricatures have been attributed to him ; while some con-

sider him the author of 1600 or 1700. He is invaluable

to the student of English manners as well as to the political

student. He attacks the social follies of the time with
scathing satire; and nothing escapes his notice, not even
a trifling change o'f fashion in dress. The great tact

Gillray displays in hitting on the ludicrous side of any
subject is only equalled by the exquisite finish of his

sketches—the finest of which reach an epic grandeur and
Miltonic sublimity of conception.

Gillray's caricatures are divided into two classes, the political

series and tlie social. The political caricatures form really the best
history extant of the latter part of the reijxn of George III. They
weie circulated not only over Pjritain int Ihroughout Europe,
and exerted a ]iowerful influence. In this series, George III.,

the Queen, the Piince of "Wales, Fox, Fitt, Biu-ke, and Napoleon
are the most prominent figures. In 1783 appeared two fine cai-ica-

tnres by Gillray. Blood on Thunder fording the Red Sea represents
Lord 'I'hurlow carrying Warren Hastings througli a sea of gore :

Hastings looks very comfortable, and is carrying two large bags of

money. ]\Iarket-L).ay pictures the ministerialists of the time as

horned cattle for sale. Among Gillray's best satires on the king
are—Farmer George and his Wife, two companion plates, in one of

which the king is toasting muffins for breakfast, and in the other

the queen is frying sprats ; The Anti-Saccharites, where the royal

pair jn'oposc to dispense svith sugar, to the great horror of the

iamily ; A Connoisseur Examining a Cooper ; Temperance enjoying
a Frugal ileal ; Royal Affability ; A Lesson in Apple Dumplings

;

and The Pigs Possessed. Among his other political caricatures

may be mentioned—Britannia between Scylla and Charybdis, a
picture in which Pitt, so often Gillray's butt, figures in a favour-

able light; Tho Bridal Night; The Apotheosis of Hoche, which
concentrates the excesses of the French Revolution in one view;
Tho Nursery with Britannia reposing in Peace ; The First Kiss

these Ten Years (1803), another satire on the peace, which is s.iid

to have greatly amused Napoleon ; The Handwriting upon the

Wall ; The Confederated Coalition, a fling at the coalition which
supersedeil the Addington Alinistry; Uncorking Old^herry ; Tho
Plum-Pudding in Danger; Making Decent, i.e., Broad-bottoinites

getting iuto the Grantl Costume ; Comforts of a Bed of Roses
;

View of the Hustings in Covcnt Garden ; Phaethon Alarmed ; and
Pandora opening her Box. The miscellaneous series of ciriciituies,

although they have scarcely the historical importance of the

political stiies, are more readily intelligible, and are even more
amusing. Among the finest are—Shakesjieare Sacrificed ; Flemish

Characters (two plates) ; Twopenny Whist ; Oh ! that this too solid

flesh would melt ; Sandwich Carrots ; The Gout ; Comfort to tho

Corns ; Begone Dull Care ; The Cow-Pock, which gives humorous
expression to the pojiular dread of vaccination ; Dilletanti Theatri-

cals ; and Harmony before Jlatrimony and Matrimonial Harmonics

—two exceedingly good sketches in violent contrast to each other.

A selfection of Gillray's works appeared in parts in 1818 ; but

the first good edition was Thomas JI'Lean's, which was published

with a key, in 1830. A somewhat bitter attack, not only ou

Gillray's character, but even on his genius, appeared in tho

Athena:um for October }, 1831, which was successfully refuted by

J. Landseer in tlie Athcnaum a fortniglit later. In 1851 Henry

G. Bohn put out an edition, from the original plates, in a hand-

some folio, the coarser sketches being published in a separate

volume. For this edition Thomas Wright and R. H. Evans wrote

a .aluable commentary, which is a good history of the times embraced

by the caricatures. The next edition, entitled The Works of James

Cillray, the Caricaturist: Kith the Stori/ of his Life and Timet
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(Chotto and Windus, 1974), was the work of Tliomas Wright, and,

by its popular exposition and narrative, introduced Giliray to a

very large circle formerly ignorant of him. This edition, which

is completo in one volume, contains two portraits of Giliray, and
upwards of 400 illustrations. Mr J. J. Cartwright, in a letter to

the Academy (Feb. 28, 1874), drew attention to the existence of a

MS. volume, in the British ftluseum, containing letters to and from

Giliray, and other illustrative documents. The extracts he gave

were used in a valuable article in the QuarUrhj Ji€vicw for April

]S74. See also the Academy for Feb. 21 and May 16, 1374.

For a contemporary life of Giliray, see George Stanley's notice in his edition

of Bryan's Dictionary of Painters. There is a good account of lilm in Wright s

History of Caricature and Grotesque in Littraturr and Art, lS6i. Sec also the

snide Cakicature.

GILLYFLOWER, a popular name applied to various

flowers, but principally to tlie clove, Dianthus Caryophyllus,

of which the carnation is a cultivated variety, and to the

stock, Matthiola incana, a well-known garden favourite.

The word is sometimes written gilliflower or gillollower, and

is reputedly a corruption of July-flower, "so called from

the month they blow in." Phillips, in his Flora Historica,

remarks that Turner (1568) "calls it gelouer, to which
he adds the word stock, as we would sny gelouers that grow

on a stem or stock, to distinguish them from the clove-

gelouers and the waU-gelouers. Gerard, who succeeded

Turner, and after him Pariinson, calls it gilloflower, and
thus it travelled from its original orthography untU it was
called July-flower by those who knew not whence it was
derived." Dr Prior, in his useful volume on the Popular
Names of British Plants, very distinctly sliows the origin

of the name. He remarks that it was " formerly spelt

gyllofer and gilofre with the o long, from the French
^i>q/fef, Italian garofalo (11. Lat. gariojilum) corrupted from
the Latin Caryophyllum, and referring to the spicy odour
of the flower, which seems to have been used in flavouring

wine and other liquors to replace the more costly clove of

India. The name was originally given in Italy to plants

of the pink tribe, especially the carnation, but has in

England been transferred of late years to several cruciferous

plants." The gLUyflower of Chaucer and Spenser and
Shakespeare was, as in Italy, Dianthvs Caryophyllus ; that

of later writers and of gardeners ilathiola. Much of the con-

fusion in the names of plants has doubtless arisen from the

vague use of the French terms giroflee, oeillet, and vioUtte,

which were all applied to flowers of the pink tribe, but in

England were subsequently extended and finally restricted

to very diSerent plants. The use made of the flowers to

impart a spicy flavour to ale and wine is alluded to by
Chaucer who writes

—

" And many a clove gilofre

To put in ale "
;

also by Spenser, who refers to them by the name of sops

in wine, which was applied in consequence of their being

steeped in the liquor. In both these cases, however, it is the

clove-gillyflower which is intended, as it is also in the pass-

age from Gerard, in which he states that the conserve made
of the flowers with sugar " is exceeding cordiall, and wonder-
fully above measure doth comfort the heart, being eaten

now and then." The principal other plants which bear the

name are the wallflower, Cheiranthus Cheiri, called wall-

gillyflower in old books ; the dame's violet, Ilesperis mai-

ronalis, called variously the queen's, the rogue's, and the

winter gillyflower; the ragged robin, Lyc/t»is jlos ciiculi,

called marsh-gillyflower ; the water-violet, Ilottonia palus-

tris, called water-gillyflower; and the thrift, Armeria
vulgaris, called sea-gillyflower. As a separate decignation

it has in modern times been chiefly applied to the ifathiola

or stock, but it is now very little used.

GILPIN, Bernard (1517-1583), rector of Houghton-
le-Spring, distinguished by the unusual way in 'which be
carried out his conception of the duties of a Christian pastor,

was descended from a Westmoreland family, and was born

at Kentmere in 1517. At Osford he first adhered to the

lU—2i*

conservative side, and defended the doctrines of the church
against Hooper ; but his confidence was somewhat shaken
by another public disputation which he had with Peter

Martyr. In 1552 he preached before King Edward VI. a
sermon on sacrilege, which was dtdy published, and displays

the high ideal which even then he bad formed of the clerical

office ; and about the same time he was presented to the

vicarage of Norton, in the diocese of Durh m, and obtained

a licence, through William Cecil, as a general preacher

throughout the kingdom as long as the king livei Instead

of settling down in England, however, he resigned his

vicarage, and went abroad to pursue his theological investi-

gations, and if possible satisfy his mind on some disputed

matters. He carried cut this intention at Louvain, Antwerp,

and Paris ; and from a letter of his own, dated Louvain,

1554, we get a glimpse of the quiet student rejoicing in an
"excellent library belonging to a monastery of Minorites."

Retiu'ning to England towards the close of Queen Mary's

reign, he was invested by his uncle, Dr Tonstall, bishop of

Durham, with the archdeaconry of Durham, to which the

rectory of Efiingtou was annexed. The freedom of his

attacks on the vices, and especially the clerical vices, of his

times excited liostility against him, and he was formally

brought before the bishop on a charge consisting of thir-

teen articles. Tonstall, however, not only dismissed the

case, but presented the offender with the rich living of

Houghton-le-Spring ; and when the accusation was again

brought forward, he again protected him. Enraged at this

defeat, Gilpin's enemies laid their complaint before Dr
Bonner, bishop of London, and he immediately gave orders

for his apprehension. Upon this Gilpin i)repared for mar-

tyrdom ; and, having ordered his house-steward to provide

him with a long garment, that he might "goe the more
comely to the stake," he set out for London. Providentially,

however, he broke his leg on the journey, and his arrival

was thus delayed till the news of Queen ilary's death freed

him from further danger. He at once returned to Houghton,

and there he continued to labour till his death in 1583.

When the Roman Catholic bishops were deprived, he was
offered the see of Carlisle ; but he declined the honour. At
Houghton his course of life was a ceaseless round of bene-

volent activity. His hospitable manner of living was the

admiration of all. In his household, he spent "every fort-

night 40 bushels of corn, 20 bushels of malt, and an ox,

besides a proportional quantity of other kinds of provisions."

Strangers and traveUers found a ready reception ; and even

their horses were treated with so much care that it was

humorously said that, if one were turned loose in any part

of the country, it would immediately make its way to the

rector of Houghton. Every Sunday from Michaelmas till

Easter was a public day with Gilpin. For the reception of

his parishioners he had three tables well covered,—one for

gentlemen, the second for husbandmen, the third for day-

labourers ; and this piece of hospitality he never omitted,

even when losses or scarcity made its continuance difficult.

He built and endowed a grammar-school at a cost of up-

wards of £500, educated and maintained a large nuEber
of poor children at his own charge, and provided the more

promising pupils with means of studying at the universities.

So many young people, indeed, flocked to his school that

there was not accommodation for them in Houghton, and

he had to fit up part of his house as a boarding establish-

ment. Grieved at the ignorance and superstition which

the remissness of the clergy permitted to flourish in the

neighbouring parishes, he used every year to visit the most

neglected parts of Northumberland, Yorkshire, Cheshire,

Westmoreland, and Cumberland ; and that his own flock

might not suffer, he was at the expense of a constant

assistant. Among his parishioners he was looked up to

as a judge, and did great service in preventing law-suits
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amongst tliem. If au industrious man suffered a loss, he

delighted to make it good ; if the harvest was bad, he was

liberal in the remission of tithes. And all this he was

enabled to do because his frugality was as great as his

generosity; for his rectory was worth no more than XlOO
a year. The boldness which he could display at need is

well illustrated by his action in regard to duelling. Find-

ing one day a challenge-glove stuck up on the door of a

church where he was to preach, he took it down with his

own hand, and proceeded to the pulpit to inveigh against

the unchristian custom.

A life of Bernard Giljiiu, written by George Carleton, bishop of

Chichester, wlio had been a pupil of Gilpin's at Hougliton, will be

found in Bates's ViUv ScUctoruni aliquot Virorum, &c., London,

16S1. A translation of this sketch by William Frcake, minister,

was published at London, 1629; and in 1852 it was reprinted in

Glasgow, with an introductory essay by Edward Irving. It forms

one of the lives in Christopher Wordsworth's Ecclesiastical Bio(fra2}hy

(vol. iii., 4th edit.), having been compared with Carleton's Latin

text. Another biog.'-aphy of Gili>in, which, however, adds little to

Bishop Carleton's, was written by William Gilpin, M.A., pre-

bendary of Ailsbury, London, 1753, and 1&54.

GILPIN, WiLLUM (1724-1804), author of several

works on the scenery of Great Britain, was born at Carlisle

in 1724. He was educated at Oxford university, and,

after holding for some time a small curacy in the north

of England, established a school for sons of gentlemen at

Cheam in Surrey. Among his pupils were Viscount

Sidmouth, Lord Be.xley, and Mitford, the author of the

History of Greece, the last of whom presented him, when
he had resolved to retire from teaching, with the living of

Boldre, near the New Forest, Hampshire. Gilpin died there,

April 5, 1804. He is author of a Life of Bernard Gilpin,

several miscellaneous religious publications, and lives of a

number of the Reformers, but is chiefly known for his works
on the scenery of various parts of England and Scotland,

illustrated by tasteful engravings in aquatint executed by
himself.

The principal of these works are

—

The Hiver Wye and Sonthern
Districts of Wales, 1782;' The Lake Countnj, 1789; Observations on
Picturesque Beauty made in the year 1776 in several parts of Great
Britain, particularly the Highlands of Scotlajid, 1778; two corre-

sponding volumes on the Lakes of Cumberland and IVcstrtwreland
;

Forest Scenery, 1791 ; Thrce'Essays on Picturesque Beauty, with a
Poem 071 Landscape Painting, 1782 ; Essays on Prints and Early
Engravings; Western Parts of England and Isle of Wiglit, 1798;
and The Coasts of HawpslJre, Sussex, and Kent, published post-

huntously.

GIL VICENTE. See Vicente, Gil.

GIN, the name commonly given to an aromatized spirit

for drinking, varieties of which are also known as Geneva,

Holland.s, and Schiedam. Gin is an abbreviation of Geneva,

both beiug primarily derived from the French getiievre

(juniper), from the fact that the characteristic flavouring

ingredient of the spirit is juniper berries. Gin was origin-

ally and is still largely a Dutch compounded liquor, but it

has long been a favourite stimulant beverage with the lower

orders in London and other large English towns ; and it is

manufactured on a great scale by English rectifiers. As
each separate distiller varies to some extent the materials

and proportions of ingredients used in the preparation of

gin, the varieties of the beverage are numerous ; but gene-

rally a clear distinction exists between Hollands or Dutch
gin and English gin. In the manufacture of Hollands a

mash is prepared consisting of say 112 lb of malted here

or bigg and 228 lb of rye meal, with 4G0 gallons of water,

at 162° Fahr. After infusion a proportion of cold water is

added ; and when the heat is reduced to about 80°, the

whole, about 500 gallons, is run into the fermenting vat, to

which about half a gallon of yeast is added. Fermentation

speedily ensues, and in about two days the attenuation is

complete, although at this stage nearly one-third of the

Baccliariue matter in the liquor is undecomposcd. The

special features of the fermentation are the small proportion
of yeast employed and the imperfect attenuation of the
worts. The wash so obtained is distilled, and the resulting
low wine is redistilled, with the addition of juniper berries

and a little salt, sometimes with the addition of hops.
Dutch gins vary much one from another,,but generally thty
are much purer and mellower liquors than the more highly
flavoured and frequently adulterated British gins. Good
qualities of the latter have as their basis plain grain spirit

from tha ordinary whisky distilleries, the following being
an example of a mixture for distillation :-

300 gallons of low wines.

650 ,, rectified .sjiirit

95 lb juniper berries.

95 ,, corianders.

47 lb crushed almond coke.

2 ,, angelica root.

6 ,, powdered li(|Uorice.

There is, however, much variation in the ingredients

employed, and several other flavouring substances—notably
cardamoms and cassia or cinnamon—are freely employed,

A kind of gin is also prepared by mixin", proportions of

e.ssential oUs by agitation with plain spirits without any
redistillation, and much inferior liquor is said to be made
with oil of turpentine and aromatic substances without the

use of juniper berries at all To prevent the cloudiness or

turbidity that would arise in these inferior beverages when
mixed with water, they are fined with alum, potassium car-

bonate, acetate of lead, or sulphate of zinc. To give facti-

tious pungency and mellowness to such drinks, grains of

paradise and Cayenne pepper are freely used, and the

absence of spirit is also covered by the use of sugar. What
is known as cordial gin is usually more highly aromatized

than the other varieties, and sweetened so that it really

ought to be classed as a coarse liqueur; In thirty-eight

specimens of gin examined by Dr Hassall, the alcoholic

strength of which ranged from 2235 to 48'80 degrees, and
the sugar present varied between 2 43 and 9 '38 per cent.,

seven were found to contain Cayenne pepper, two had
cinnamon or cassia oil, and nearly all contained sulphates.

From the fact that the essential oil of juniper is the most
powerful of all diuretics, gin is frequently prescribed in

diseases of the urinary organs. Its beneficial effects in such

cases is most marked ; but, on the other hand, the grossly

sophisticated liquors which are largely consumed under the

name of gin are most detrimental in their effects. In the

early part of the 18th century gin-shops multiplied with

great rapidity in London, and the use of the beverage

increa.sed to an extent so demoralizing that retailers actually

exhibited placards in their windows intimating that there

people might get drunk for Id., and that clean straw in

comfortable cellars would be provided for customers. The
legislature was obliged to interfere in order to try to curb

the tide of debauchery, and what is known as the Gin Act
was passed in 1736, under the provisions of which, dealers

were prohibited from selling gin and other spirits in quanti-

ties less than 2 gallons without a licence of £hO, and an
exdse duty of 20s. was charged on each gallon. The opera-

tion of the Act, however, gave rise to much confusion, to

illicit trade, and to.gin riots, and after a lapse of seven

years the statute was repealed.

GINCKELL, GoDAKT van (1640-1703), first eail of

Athlone, general, was born in Guelderland about 1630 or

1640. He was the head of an ancient and noble family,

and bore the title of Baron van Keede. In his youth he

entered the Dutch army, and in 1688 he followed William

prince of Orange in his expedition to England. In the

following year ho distinguished himself by a memorable

exploit—the pursuit, defeat, and capture of the Scottish

regiment which had mutinied at Ipswich, and was marching

across the fees to their native land. It was the alarm e.x-

cited by this mutiny that facilitated the passing of the first

Mutiny Act. In 1C90 Ginckcll accompanied William IIL
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to Ireland, anJ commanded a body of Dutch cavalry at the
battle of the Boyne. On the king'a return to England
General Ginckell was entrusted with the conduct of the
war. He took the field in the spring of 1691, and estab-
liished his headquarters at Mullingar. Among those who
held a command under him was the marquis of Ruvigny,
the recognized chief of the Huguenot refugees. Early in
June Ginckell took the fortress of Ballymore, capturing the
whole garrison of 1000 men. The English lost only 8 men.
After reconstructing the fortifications of Ballymore, the
army marched to Athlone, then one of the most important
of the fortified towns of Ireland. The Irish defenders of
the place were commanded by a distinguished French
general, Saint-Ruth. The firing began on June 19th, and
on the 30th the town was stormed, the Irish army retreat-

ing towards Galway, and taking up their position at Aghrim.
Having strengthened the fortifications of Athlone and left

a garrison there, Ginckell led the English, on July 12th,
to Aghrim. An immediate attack was resolved on, and,
after a severe and at one time doubtful contest, the crisis

was precipitated by the fall of Saint-Ruth, and the dis-

organized Irish were defeated and fled. A horrible

slaughter of the Irish followed the struggle, and 4000
corpses were left unburied on the field, besides a multitude

of others that lay along the line of the 'retreat. Galway
next capitulated, its garrison being permitted to retire to

Limerick. There the viceroy, Tyrconnel, was in command
of a large force, but his sudden death early in August left

the command in the hands of General Sarsfield and the

Frenchman D'Usson. The English army came in sight of

the town on the day of Tyrconnel's death, and the bombard-
ment was immediately begun. Ginckell, by a bold device,

crossed the Shannon and captured the camp of the Irish

cavalry. A few days later he stormed the fort on Thomond
Bridge, and after difficult negotiations a capitulation was
signed, the terms of which were divided into a civil and a

military treaty. Thus was completed the conquest or

pacification of Ireland, and the services of the Dutch
general were amply recognized and rewarded. He received

the formal thanks of the House of Commons, and was
created by the king first earl of Athlone and baron of

Aghrim. The immense forfeited estates of the earl of

Limerick were given to him, but the grant was a few years

later revoked by the English parliament. The earl con-

tinued to serve in the English army, and accompanied the

king to the Continent in 1693. He fought at Lauden, and
assisted in destroying the French magazine at Givet. In

1702 he took command of the Dutch serving under the

duke of Marlborough. He died at Utreclit, February 10,

1 "03. On the death of the ninth earl without issue in 1 844,

the title became extinct.

GINGER (French, Gingemhre; German, Ingiver), the

rhizome or underground stem of Zingiber officinale, Roscoe,

a perennial reed-like plant growing from 3 to 4 feet high.

The flowers and leaves are borne on separate stems, those

of the former being shorter than those of the latter, and
averaging from 6 to 1 2 inches. The flowers themselves are

borne at the apex of the stems in dense ovate oblong cone-

like spikes from 2 to 3 inches long, composed of obtuse

strongly-imbricated bracts with membranous margins, each

bract enclosing a single small sessile fiower. The leaves are

alternate, bright green, smooth, tapering at both ends, with

very short petioles. The plant, though unknown in a wild

state, is considered with very good rea-son to be a native

of the warmer parts of Asia, over which it has been culti-

vated from an early period, and the rhizome imported into

England. From Asia the plant has spread into the West
Indies, South America, western tropical Africa, and
Australia.

The use of ginger as a spiie has been known from very

early times ; it was supposed by the Greeks and llomans to
be a product of southern Arabia, and was received by them
by way of the Red Sea ; in India it has also been knovm
from a very remote period, the Greek and Latin names
being derived from the Sanskrit. FlUckiger and Hanbury,
in their I'harmacographia, give the following notes on the
history of ginger. On the authority of Vincent's Commerce
and Navigation of the Ancients, it is stated that in the list

of imports from the Red Sea into Alexandria, which in the
second century of our era were there liable to the Roman
fiscal duty, ginger occurs among other Indian spices. So
frequent is the mention of ginger in similar lists during the
Middle Ages, that it evidently constituted an important
item in the commerce between Europe and the East. It

thus appears in the tads' of duties levied at Acre in Pales-

tine about 1173. in that of Barcelona in 1221, Marseilles in

1228, and Paris in 1296. Ginger seems to have been well

known in England even before the Norman Conquest, being
often referred to in the Anglo-Saxon leech-books of the

11th century. It was very common in the 13th and 14th
centuries, ranking next in value to pepper, which was then
the commonest of all spices, and costing on an average
about Is. 7d. per Jb. Three kinds of ginger were known
among the merchants of Italy about the middle of the 14th
century:—(1) Belledi or Baladi, an Arabic name, v.'hich,

as applied to ginger, would signify country or wild, and
denotes common ginger

; (2) Colomhino, which refers to

Columbum, Kolam, or Quilon, a port in Travancore, fre-

quently mentioned in the Middle Ages ; and (3) Miechino,

a name which denoted that the spice had been brought from
or by way of Mecca. Marco Polo seems to have seen the

ginger plant both in India and China between 1280 and
1290. John of Montecorvino, a missionary friar who
visited India about 1292, gives a description of the plant,

and refers to the fact of the root being dug up and trans-

ported. Nicolo di Conto, a Venetian merchant in the early

part of the 15th century, also describes the plant and the

collection of the root, as seen by him in India. Though the

Venetians received ginger by way of Egypt, some of the

superior kinds were taken from India overland by the Black
Sea. The spice is said to have been introduced into

America by Francisco de Mendo^a, who took it from the

East Indies to New Spain. It seems to have been shipped

for commercial purposes from San Domingo as early as 1585,
and from Barbados in 1654 ; so early as 1547 considerablp

quantities were sent from the West Indies to Spain.

Ginger is known in commerce in two distinct forms,

termed respectively coated and uncoated ginger, as having

or wanting the epidermis. For the first, the pieces, which

are called "races" or "hands," from their irregular

palmate form, are washed and simply dried in the sun. In

this form ginger preseifts a brown, more or less irregularly

wrinkled or striated surface, and when broken shows a dark

brownish fracture, hard, and sometimes horny and resinous.

To produce uncoated ginger the rhizomes are washed,

scraped, and sun-dried, and are often subjected to a system

of bleaching, either from the fumes of burning sulphur or

by immersion for a short time in a solution of chlorinated

lime. The whitewashed appearance that much of the ginger

has, as seen in the shops, is due to the fact of its being

washed in whiting and water, or even coated with sulphate

of lime. This artificial coating is supposed by some to give

the ginger a better appearance ; it often, however, covers

an inferior quality, and can readily be detected by the ease

with which it rubs off', or by its leaving a white powdery

substance at the bottom of the jar in which it is contained,

Uncoated ginger, as seen in trade, varies from single joints

an inch or less in length to flattish irregularly branched

pieces of several joints, the "races" or "hands," and from

3 to 4 inches long • each branch has a depression at ita



604 G I N - G I N
Bummit stowing tLo forraei attacbment of a leafy stem.

Tho colour, when not whitewashed, is a pale buff; it is

somewhat rough or fibrous, breaking with a sliort mealy
fracture, and preseuting on the surfaces Qf the broken parts

numerous short biistly fibres.

ITie British market derives its supply of ginger from
varioas parts of the world. The principal sorts, however,
or those most commonly found in commerce, are Jamaica,
Cochin, Bengal, and African, though each of these in its

turn has its several varieties and qualities. The best or

most valued kind of all is the Jamaica, and next to it the

Cochin. For ordinary purposes uncoated ginger is con-

sidered the best ; the largest and finest pieces, of a pale buff

colour both outside and inside, and cutting softly and evenly,

are considered the most valuable. The chief sources of

supply are the East and West Indies, Sierra Leone, and
Egypt.

The principal constituents of ginger arc starcli, volatile oil (to
which the characteristic oJour of the spice is due), and resin (to

which is attributed its pungency). Its .chief use is as a condiment
or spice, but as an aromatic and stomachic medicine it is also used
internally. " The stimulant, aroEiatic, and carminative properties
render it of much value in atonic dyspepsi-a, especially if accom-
panied with much flatulence, and as au adjunct to purgative medi-
cines to correct griping." Externally applied as a rubefacient, it

has been found to relieve headache and toothache. The rhizomes,
collected in a young green state, washed, scrape.l, and preserved in
syrup, form a delicious preserve, which is largely exported both
from the West Indies and from China, Cut up into pieces like

lozenges, and preserved in sngar, ginger also forma a very agreeable
sweetmeat. (J. R. J.)

GINOHAJI IS a woven cotton fabric, of a close stoutish

texture, the distinguishing characteristics of which are that

it is a plain (i.i , nntwLUed) cloth, woven into yarn-dyed
stripes or checks of two or more colours. In some cases as

many as seven or eight colours are introduced in the warp
and weft of a gingham ; but no patterns are made that

cannot be woven in a common plain loom. Gingham was
originally an Indian product, but its manufacture was early

introduced into the Lancashire and Glasgow districts ; and
during the first half of the present century the trade formed
an important feature in the textile industries of the latter

locality—the demand for the fabric coming chiefly from tho

United States and the West Indies. The trade distinction

of gingliam is now to a large extent superseded by other

tenns.

GINGUENi5, PxERRE Louis (1748-1815), the author
of the Histoire litieraire d'Italic, was born on 25th April

1748 at Eennes in Brittany. He was educated at a Jesuit

.college in his native town, but he owed most of his literary

tastes and accomplishments to his father, who early imbued
]iim with a love of mnsic and the languages of England and
Italy. His first literary effort, a poetical piece entitled

Confession de Zulme, brought him into notice among the

literary coteries of Paria, from the circumstance that, nhen
published at first anonymously, it was claimed by six orse\on
different authors. Though the value of the piece is not
very great, it is Ginguene's poetical chef d'auvre. The part

he took as a defender of Piccini against the partisans of

Gluck made him still more widely known; and the reputa-

tion ho acquired as a promising political writer secured em-
ployment for him in the public service in 1780. He hailed,

however, tlie first symptoms of theRevolution.joined Rabaut,
St litienne, and Cerutti in producing the /'tiaV^e VilUiyeoise,

and celebrated in an indifferent ode the opening of the
states general -A more creditable effort was his Letlies svr
les Confessions de J. J. Eoiisseau, 1791, in which he
defended to the nttermost the life and principles of his

author. Refusing to countenance tho excesses of the

Revolution, he was thrown into prison, whence he only
escaped with life by the downfall of Robespierre. Some
time after hia liberation ha assisted, as director-general of

the "commission cxecuti\e de Imtrue nn. puMiiioi," in
reorganizing the system of public instruction. When the
Institute was established in 1790, he was elected a member
of the division called the academy of moral and political

sciences. In 1798 tlie directory appointed him minister
plenipotentiary to the king of Sardinia, whose ruin, begun
by force of arms, they had determined to complete by
treachery. A less promising tool cjuld not have been
found for carrying out their design. After fulfilling his

duties for seven months, very little to t'je satisfaction of

his employers, GinguemS retired to liis country house of

St Prix, in the valley of Jlontmorency, aud there he prose-

cuted his literary labours till the Revolution of tho 18th
Brumaire called him once more before tho world. He was
appointed a member of tire tribunate, which made a show
of maintaining democratic opposition to tho first consul

;

but Napoleon, finding that he was not sufficiently tract-

able, had him ex]ielled at tlie first "purge," and Ginguen^
once more joyfully returned to his favourite pursuits.

These were now more than ever a necessity of life to him,
as his only other source of income was the .small endOTv-

ment attached to his seat in the Institute. Fortunately

he was nominated one of the commission charged to con-

tinue the literary history of Fiance, which had been brought
down by the Benedictines to about the close of tlie 12th
century ; and the three volumes of this scries whidi ap-

peared in 1814, 1817, and 1820 are for tlie most part the

result of his labours. But the work by which Gingueni5

wiD be longest remembered is hi.i Histoire liftcniire d' [talie

(9 vols. 8vci, 1811-1819), to which ho was putting the

finishing touches when Le was cut off by a painful

disease, November 16, 1815. The first six Mjumes ap-

peared before their author's death ; the seventh is entirely

his except a few pages ; and of the eighth and ninth be

wrote about a half, the othcj' lialf being cumiiofed by Sal6,

and revised by Daunuu. The euccejss of tlie historj» in

Italy was astonisliing: editions were published in various

parts of the peninsula, with notes and conimeiita by the

best scholars, and three translations appeared respectively

at 'Milan, Naples, and Venice.

Ginguend was originally led to make Italian literature

his special study by finding how ill that subject was under
stood, and how little it was appreciated, by his countrymen.
In tlie composition of his history he was guided for the most
part by the great work of tho Jesuit Tiraboschi, but he
avoids the prejudices and party views of hia model His
own style, though occasionally forcible and eloquent, is net

unfrequently too tame for the subject, and he often trcs

passes on his reader's patience by ovex-minuti n^.-is of detail

;

but these faults are more than atoned for by fine critical

discernment, impartiality, and fieedom. On tlio score of

accuracy, indeed, Gingueni sometimes off';nds, but .seldom

in matters of great monient ; and his slips are sudi as are

almost inevitable to a foreigner, who could hardly be said

to have even seen the country whose literary history he

relates. The Italians felt gi'ateful to him for having placed

their literaturo in its proper light, and readily forgave tlie

excessive eulogies which he passed on many of their writei's,

whose very names had been forgotten in their own country.

During the latter years of hiy life CinguentS wrote extensively for

tho press, and he edited tho Vicnda philosophiQUe, politique, et tit-

terairr, till it was suppressed by Napoleon in 1S07. He contributed

largely to tho Jliuf/rajJhic unizrrscttc, tho if/rcure de France, and

the Eiicyctopedie methodiquc, and he edited tho works of Chnmfort

and of Lebrun. Among his minor productions arc an opera. Pom-
jtnnin ou le Tuteur myslijii, 1777; La Sntire dcs Satirc3, 1778; Pe
ratitoriU de Habdais dans la rivoliition priscnte, 1791; De it.

Kccknr, 1795; Fables inidites, 1814. Sco " tlogo de Gingucne,"

by Pacier, in tho Mimoircs de TInstitut, torn. vii. ; "Discours" by

M. Daunou, piefixcd to the 2d edit, of tho //is.', litt. dItalic;

D. J. Gnrat, Hoiice sur la vie et Ics ouviacics dc F. L. Gmngmi,
Paris 1817
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GLNSEisO, the loot of a species of Panax {P. Ginscnrj,

>r''yer), belonging to the natural order Araliacece, is a very

CLl;;bratDj Chiueaa medicine. Tlie demand is so great

that many other roots are substituted for it, notably

that of Puitax quinquefolium, Linn., distinguished as

American ginseng, and imported from the United States.

At one time the ginseng obtained from Manchuria was
considered to be the finest quality, and in consequence

became so scarce that an imperial edict was issued prohibit-

ing its collection. That prepared in Corea is now the most

esteemed variety. The root of the wild plant is preferred

to that of cultivated ginseng, and the older the plant the

better is the quality of the ruot considered to be. Lockhart

states that all the ginseng collected in tha Chinese empire

is imperial property, and is sold to those who have the

privilege of dealing in it at its weight in gold. Great care

i^'taken in Ihe preparation of the druj. Tbe account given

by Kcenipfer of the preparation of nindsin, the root of I'iiuni

niiisi, TImnb., in the Corea, will give a good idea of the

preparation of ginseng, ninsi being a similar drug of sup-

posed weaker virtue, obtained from a different platrt, and
often confounded with ginseng, " In the beginning of

winter nearly all the population of Sjansai turn out to

collect the root, and make preparations for sleeping in the

fields. The. root, when collected, is macerated for three

days in fresh water, or water in which rice has been boiled

twice ; it is then suspended in a closed vessel over the fire,

and afterwards dried, until from the base to the middle it

assumes a hard, resinous, and translucent appearance, which
is considered a proof of its good quality."

Ginseng of good quality generally occurs in hard, rather

brittle, translucent pieces, about the size of the little finger,

and varying in length from 2 to 4 inches. The taste is

mucilaginnus, sweetish, and slightly bitter and aromatic.

The root is frequently forked, and it is probably owing to

tills circumstance that medicinal properties were in the first

place attributed to it, its resemblance to the body of a

man being supposed to indicate that it cnuld restore virile

power to the aged and impotent. In price it varies from
G or 12 dollars to the enormous sum of 300 or 400 dollars

an ounce. Root of this quality can of course only be pur-

chased by the most wealthy, and the greatest care is taken
of such pieces by the vendors.

Locklmrt gives .1 graphic description of a visit to a. ginseng nier-
••liaiifc Opening tlie outer box, tlie incrciumt reiiioveJ sevei-iU paper
jtirccls wliicli appu.TieJ to till the box, but liliJer tlieaj was a second
box, or perliips t«o sm:ill boxe.s, wliieh, when t.iten out, slioived
thc.bottoni of the l.iiw; box ami all the iiitcivcuiiig .space lilled with
nioie paper parcels, rliese p.iiccls, he saij^ ^.' cout.iiiiej ipiickliiiie,

fur the [iiirposo of .ibsolbing any m^Jisturc .ilid keejiiiig the boxes
quite dry, the lime being packed in paper for the sake of cleanli-
ness. Tlio smaller box, which held the- ginseng, was lined with
slicct-lead ; the ginseng further enclosed in silk wrappers was kept
in little silken-covered boxes. . Taking u|i a piece, he would request
his visitor not to breatlie upon it, nor h.iudle it ; he woulil dilate
upon the many merits of the drug an.l tho cures it had ed'cctcd.
'J'ho cover of the root, nccoidiiig to its quality, wa? filk, either
cnibroidcietl or plain, cotton cloth, or ]iaper." In I'liin.i the gin-
seng is often sent to fricmls as a valuable present ; in such cases,
" accompanying the medicine is usually given a small, beautifully-
nnished double kettle, in which the ginseng is juepared as follow.s.

The inner kettle is made of silver, and between this and the outside
vessel, which is a copper, jacket, is a small space for holding water.
The silver kettle, which fits on a ring near the top of the outer
covering, has a cup-like cover in whieli rice is placed with a little
water

; the ginseng is piit in the inner vessel with water, a cover is

jdaccd oyer the whole, and the a]>p.-iratU3 is put on the fire. When
tho rice in the cover is sufficiently cooked, tho medicine is ready,
and is then eaten by the patient, who drinks the ginseng tea at tho
same time." The dose of the root is from 60 to-.90 grains. DurinT
the use of the drug tea-drinking is forbidilen for at least a month"
but no other change is made in the diet. It is taken in the morning
before breakfast, from three to eight days together, and sometimes
it is taken in the evening before going to bed.
At one time it \v.i.s proposed by some Russians to establish gin-

seng plantation-s, with the view of growing the root as an important

article of trade with China. Ginseng is also cultivated in Japan,
having becu introduced from Corea ; but, ahhough it gnjwe more
luxuriantly there than in ita native country, the root is considered to

be much less active. This may be due to the fact that, while in the

niountains of Corea the root is perennial, in Japan the plant runs
to seed the first year, and becomes annual. Europeans have hitherto

failed to discover any remarkable properties in the dnig. Dr Porter

Smith, liowever, mentions having seen some cases in which life

appeared to be prolonged fora time by its use ; and M. Maack states

that one of the Cossacks of his party, having chopped off a finger

accidentally with an axe, applied ointment made from ginseng, and
the wound healed rapidly. Its jiroperties, which may be likened to

those of the mandrake of Scripture, are perhaps dependent in great

measure upon the faith of the patient.

See Porter Smith, Chinese Materia Afcdica, p. 103 ; licports on

Trade at the Trcabj Ports of China, 186S, p. 63; Lockhart, Med.
Missionary iti China, 2d ed.

, p. 107; BlilK de la Sociite hn}Krialc

dc Nat. de Moscow, 1865, No. 1, pp. 70-76; Phannaccidical Jour-
nal, (2), vol. iii. pp. 197, 333, (2), vol. ix. p. 77; Lewis, Materia
'Medica, p. 321; Journal of Botany, 1864, p. 320 ; Geoffroy, Tract,

de Materia Mcdicalc, t. ii. p. 112; Loureiro, Flora Cochinchiticiisis^

1>. 650; Kcfimpfer, AmtenilKtcs Exotica:, p. 821.^

GIOBERTI, ViNCENZo (1801-1852) the ablesfphilo-
sophical writer of modern Italy, and one of the most inte-

resting actors in the recent history of the country, was-

born in Turin on the 5th April 1801, the only child of

parents in moderate circumstances there, and was educated
by the fathers of the Oratory ivith a view to the priest-

hood, to which he was ordained in 1825. Mis study of the

ancient philosophers, and the fatliers and doctors of the

church, occupied him for years, during which he led a very
retired life

;
gradually, however, he took more and more

interest in the affairs of his country, as well as in the litera-

ture of the day, entering warmly into the new ideas then
beginning to be discussed in connexion with politics. The
freedom of Italy from foreign masters became his ruling

motive in life, and this freedom in his conception of it was
an emancipation, not only from armed masters, but from'

modes of thought alien to its genius, and detrimental to its

European authority. This authority was in his mind con-

nected with papal supremacy, though in a way quite novel

—

intellectual rather than political. One must remember this

in considering nearly all his writings, and also in estimating

his po-sition, both in relation to the ruling clerical pany

—

the Jesuits—and also in relation to the politics of the

court of Piedmont after the accession of Charles Albert in

1831. He was now noticed by the king and made one
of his chaplain.s. His popularity and private influence,

however, were reasons enough for the court pai'ty to mark
him for e.xile ; he was not one of them, and coidd not be
depended on. Knowing this, he in 1833 asked permission

to resign his chaplaincy, but was suddenly arrested while
walking with a friend in the public gardens, and, after au
imprisonment of four months, sent out of the country in

the escort of a carabineer, under decree of banishment.
This was done without trial or process—simjily, it would
appear, by private influence of the clerical party, his nan:3

being at the same time struck off the list of theologictl

doctors of the college cf Turin. With broken fortunes and
ruined plans Gioberti arrived in Paris in the beginning of

October 1833. A year later he went to Brussels, where he
spent the best period of his life from that time to 1845,

teaching philosophy, and assisting in the work of a college

superintended by his friend Gaggia, yet finding time, by
rising early .and sitting late, to write many works of great

importance in philosophical inquir}*, but bearing a special

relation to his country and its position. His spirits never

returned to him, however, as his whole being was bound
up with the welfare of his native country. . An- amnesty
having beeri passed by Charles Albert in 1846, Gioberti

had liberty to return to Italy, just as Pius IX in. the

beginning of his pontificate manifested strongly, liberal

sympathies. Gioberti took no step, however, till- the end
of 18.4 7i and did not return to h^ native land till after

I!
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certain negotiations, and the public expression of popular

enthusiasm in his favour. On his entrance into Turin, 29th
April 1848, there was a general ouburst of this enthusiasm,

mainly caused, it appears, by his unjust banishment and
by the large circulation of his books, especially the

Gesuita itodernn. The city was illuminated ; deputa-

tions waited upon hira ; tlie king made him senator, but,

having been returned both by Turin and by Genoa as

deputy to the assembly of representatives, now first meeting
•under the new constitution, he elected to sit in the lower

•chamber, for his native town. Previous to the opening he

made a tour in various provinces, beginning at Milan and
including Rome, where he had three interviews with the

Liberal pope, who at that moment seemed to be the repre-

sentative of his ideal imagined in the work Del Primato
morale e cieile, which Pius had read and admired. While
he was engaged in this tour, constantly addressing the

people publicly, the chamber met and elected him president.

In the same parliament sat Azeglio, Cavour, and other

liberals, and Balbo was prime minister. At the close of the

same eventful year, a new ministry was formed, headed by
Gioberti ; but with the accession of Victor Emmanuel in

March 18i9 his active life came to an end. For a short

time indeed he held a seat in the cabinet, though without

a portfolio ; but an iri'econcilable disagreement soon fol-

lowed, and his removal from Turin was accomplished by
his appointment on a mission to Paris, whence he never

returned. There, refusing the pension which had been

offered him and all ecclesiastical preferment, he lived

frugally, and spent his days and nights as at Brussels in

literary labour. Many other e.xiles gathered about him,

and the Marquis Pallavicino became his bosom friend. He
died suddenly, of apoplexy, op the 26th October 1852.

Gioberti's writings are move important than his political career.

In the general history of European pliilosopby they stand apart. As
the speculations of Rosmitii, against which he wrote, have been caltej

the last link added to mediaeval thought, so the system of Gioiierti,

more especially in his greater and earlier works, is unrelated to other

modern schools of thought. It shows a harmony with the Roman
Catholic faith which caused Cousin to make the superficial criticism

that "Italian philoso|>liy was still in the bonds of theology."
Metliod is with him a synthetic, subjective, and psychological instru-

ment. He reconstructs, as he declares, ontology, and begins with
the ** ideal formula," " the Ens creates ex nihilo the existent. " He
is in some respects a Platoni^t, and transplants certain dogmata
from the ancient idealist. He identifies religion with civilization,

anil arrives in his treatise Del Primato vioralc c civile dcgli Italian i

at the conclusion that the church i.s the axis on wliich the well-

being of liuman life revolves. His later works, the liiimovainento

and the Protolojia, are sometimes thought to be less affirmative in

this matter, and there is a division in opinion among his critics

how far he .shifted his ground under the influence of events before

ho died. His first work, written when he was thirty-seven, had a

personal reason for its existence. A young fellow-exile andfriciul,

Paolo Pallia, having many doubts and misgivings as to the reality

of revelation and a fiiture life, Gioberti at once set to work witli La
Teoriea del Sovvauitntnrale, which was his first publication (2 vols.

,

1833). After tliis the enormous labours of lii.s pen made up for the
lateness of his commencement as an author, rhilosophical treatises

in two or three volumes, which would occupy, generally speaking,
lualf a lifetime, followed in rapid succession, each one being a coiol-

biry to the last. The Teorii:a was followed by Introduzionc alio

Studio delta Filosofia in three vofnmes, passing through the press

in 1839- -10. In tliis work he states his reasons for requiring a new
method and new terminology. Here he brings out the doctrine
that religion is the direct expression of the idea in this life, and is

one with true civilization in history. Civilization is a conditioned
mediate tendency to perfection, to which religion is the final com-
pletion if carried oat ; it is the end of the second cycle expressed by
the second formula, the Ens redeems existences. Es.says on the
lighter and more popular subjects, Del BcUo and Del Biiono,

followed the Introduction, but were not published as a volume till

1846, having first appeared in connexion with the writings of other
authors. Del Primato morale e civile degli Italiani and the Pro-
Ugomeni to the same, and soon afterwards his triuni])hant exposure
of the Jesuits, // Gesuita Moderno, in five successive volumes {eight
volumes altogether), began to be issued in 1843, and no doubt
h.astcneii the transfer of rule from clerical to civil hands. It

was, as has been ecen, the popularity of these semi-political works.

heightened by otner occasional political articles which fill hvo
volumes, and by his Piunovamcnto civile d'Jtnlia, tliat caused
Gioberti to be welcomed with such enthusiasm on his return to

his native country. All these works were perfectly orthodox, and
aided in drawing the libci-al clergy into the movement which has
resulted since his time iu the unification of Italy. Tliclcsuits, how-
ever, closed round the pope more firmly after his return to Rome,
and in the end Gioberti s writings were placed on the Index,

although with no unfavourable result as far as their influence is

eoncerned. The remainder of his works need not be particularized,

although they give his mature views on many points, especially

La Filosofia delta Pavelazione and the Pyotologia. The entire

writings of Gioberti, including those left in manuscript, have been
carefully edited by Giuseppe Slassari in thirty-six volumes-

See ilassari, Hicordi Biografici e Cnrtcggio (Naples, 1863);
Lctterc di Vincento Gioberti e Giorgio Pallavicino (Milan, 1875);
Hev. C. B. Smyth, Christian Jllclaphi/sics (London, 1851).

GIOJA, Melchioe (1767-1828), a distinguished Italian

writer on philosophy and political economy, was born at

Piacenza in 1767. He was educated at the celebrated

college of St Lazare in his native town, and showed special

fondness for the philosophical sciences. Apparently he
had been destined for the church, but he seems to have

given up at an early period the study of theology, and after

completing his course at the college spent some years in

retirement. His first work was the philosophical treatise

II nuoi'O O'al'tteo (1802), which was followed by the Loejica

Sluiistica. The arrival of Napoleon in Italy drev/ Gioja

into public life. He advocated warndy the establishment

of a republican government, and under the Cisalpine

Republic he was named historiographer and director of

stati.stics. After the fall of Napoleon hcrctired into private

life, and does not appear again to have held office. He
died in 1828. Gioja's fundamental idea is the value of

statistics or the collection of facts. Philosoiihy itself is with

him classification and consideration of ideas. Logic he re-

garded as a practical art, and his IJsercizioni Loyici has the

further title. Art of cleriviug benefitfrom ill-conslriicted books.

In ethics Gioja follows Bentham, and his large treatise Del

Meritu c dclle Recompense, 1818, is a clear and systematic

view of social ethics from the utilitarian principle. In poli-

tical economy this avidity for facts produced better fruits.

The Ivuovo Prospetto delle Scienze Eeonomiche, 6 vols.,

1815-17, although long to excess, and overburdened with

classifications and tables, contains much valuable material

In particular, Gioja must be credited with the finest and
most original treatment of division of labour since the

Wealth of Nations. JIuch of what Babbage taught later

on the" subject of combined work is anticipated by Gioja.

His theory of production is also deserving of attention from

the fact tliat it takes into account and gives due prominence

to immaterial goods. Throughout the work there is con-

tinuous opposition to Smith. Gioja's latest work Filosofia

delta Sfatistica, 1828, contains in brief compass the essence

of his ideas on human life, and affords the clearest insight

into his aim and method in philosophy both theoretical

And practical.

A notice of Gioja's life is given in the 2d edition of the Filosofia

della Statistiea, 1829. See Ferri, Bssai sur I'histoire dc la Phil, en

Italic au la"" Siicle, 1869.

GIORDANO, LucA (1G32-1705), a painter of great

immediate celebrity, was born in Naples, son of a very

indifferent painter, Antonio, who imparted to him the first

rudiments of drawing. Nature predestined him for the art,

and at the age of eight he painted a cherub into one of his

father's pictures, a feat which was at once noised aliroad,

and which induced the viceroy of Naples to recommend the

child to Spagnoletto. His father afterwards took him to

Rome, to study under Pietro da Cortona. Ho acquired the

nickname of Luca Fa-presto (Luke Work-fast). One might

suppose this nickname to be derived merely from the almost

miraculous celerity with which from an early age and

tlirougliout his life he handled the brush; but it is said to
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have liad a more express origin. Tlie fatlier, we are told,

poverty-stricken and greedy uf gain, wa.-s peipetually urging

his boy to exertion with the phra^e, " Luca, fi presto."

The youth obeyed his paient to tlie letter, and would actu-

ally not so much as pause to .-snatch a hasty meal, but

received into his mouth, A'hile he still worked on, the food

which his father's hand supplied. He copied nearly twenty

times the Battle of Constantine by Julio Romano, and with

proportionate frequency several of the great works of

Kaphael and Michelangelo. His rapiditj-, which belonged

as much to invention as to mere handiwork, and his versa^

tility, which enabled him to imitate other painters decep-

tively, earned for him two other ejrithets, "The Thunderbolt"

(Fulmine), and "The Proteu.s,'' of Tainting. He shortly

\-isited all the main seats of the Italian school of art, and

formed for himself a style combining in a certain meatjure

the ornamental pomp uf Paul Veronese and the contrasting

compositions and large schemes of chiaroscuro of Pietro da

Cortona. He was noted also for lively and showy colour.

Returning to Naples, and accepting every sort of commis-

sion by which money was to be made, he practised his art

with so much applause tjjat Charles II. of Spain towards

1687 invited him over to Madrid, where he remained

thirteen years. Gioidano was very popular at the Spanish

court, being a sprightly talker along with his other marvel-

lously facile gifts, and the king created hmi a eavaliere.

One anecdote of his rapidity of work is that the queen of

Spain having one day made some inquiiy about his wife,

he at once showed Her Majesty what the lady was like by

painting her portrait into the picture on which he was en-

gaged. After the death oi Charles in 1700 Giordano,

gorged with wealth, retuined to Naples. He spent large

suins in acts of munificence, and was particularly liberal to

his poorer brethren of the art. He again visited various

parts of Italy, and died in Naples on 12th January 1705,

his last words being " O Napoli, sospiro mio " (0 Naples,

my heart's love !). One of his masims was that the good

painter is the one whom the public like, and that the public

are attracted more by colour than by design.

At tlie present day, whep the question is not how quickly

Giordano could do his work, but what the work itself

amounts to, his reputation has run down like the drops of

heavy rain off a window, or like one of the figures in liis

own paintings, in which he was wont to use an excessive

quantity of oil. His astonishing readiness and facility

mn.st, however, be recognized, spite of the general conmion-

ness and superficiality of his performances. He left many
works in Rome, and far more in Naples. Of the latter one

of the most renowned is Christ expelling the Traders from
the Temple, in the church of the Padri Girolamini, a colossal

work, full of expressive lazzaroni ; also the frescos of S.

Martino, and those in the Tesoro della Certosa, including

the subject of Moses and the Brazen Serpent ; and the

cupola-paintings in the Church of S. Brigida, which con-

tains the artist's own tomb. In Spain he executed a sur-

prising number of works,—continuing in the Escorial the

series commenced by Cambiasi, and painting frescos of the

Triumphs of the Church, the Genealogy and Life of the

Madonna, the stories of Moses, Gideon, David, and Solomon,
and the Celebrated Women of Scripture, oil works of large

dimensions. His pupils, Aniello Rossi and XIatteo Pacelli,

assisted him in Spain. In Madrid he worked more in oil-

colour, a Nativity there being one of his best productions.

Another superior example is the Judgment of Paris in the
Berlin iluseum. In Florence, in his closing days, he
painted the Cappella Corsini, the Galleria Riccardi, and
other works. In youth he etched with considerable skill

some of his own paintings, such as the Slaughter of the
Priests of BaaL Hi also painted mucli on the crystal

borderinga of looking-glasses, cabinets, ic, seen in many

Italian palaces, and was, in this form of art, the master of

Pietro Garofolo. His best pupil, in painting of the ordinary

kind, was Paolo de Matteis.

GIORGIONE (1477-1511), the name adopted both by
his contempoi-arics and by posterity for one of the most
renowned of Italian painters, signifies George the Big, or

Great, and was given him, according to Vasari, " because

of the gifts of his person and the greatness of his mind."

Like Lionardo da Vinci, Giorgione appears to have been of

illegitimate birth. His father belonged certainly to the

gentle family of the Barbarella, of Castelfranco in the

'Trevisan; his mother, it seems probable, was a peasant girl

of the neighbouring village of Vedelago ; and he was born

in or shortly before the year 1-177. In histories and cata-

logues he is now commonly styled Giorgio Barbarella of

Castelfranco ; but it seems clear that he was humbly reared,

and only acknowledged by his father's family when his

geiifTis had made him famous. Twenty-seven years after

his death, the brothers Matteo and Ercole Barbarella were

glad to inscribe the name of Giorgione among the membei-s

of their family in whose honour they built and dedicated a

monument in the church of San Liberale in their native

town. Presently this church was demolished and rej'laced

by a new one. In the course of this operation the inscrip-

tion in question perished. Not so a more important

memorial of Giorgione's greatness, in the shape of an altar-

piece which he painted for the same church on the commis-

sion of Tuzio Costanzo. Tuzio Costan/o was a famous
captain of free lances, who had followed his mistress, the

Queen Cornaro from Cyprus to her letirement in t'iic.

Trevisan, and at the beginning of the IGth century was
settled at Castelfranco. The altar-piece with whici
Giorgione adorned the chapel of this patron in the o;d

church of San Liberale, was afterwards transferred to tli?

new church, where it remains to this day, so that there is

something more than the mere memory of the great painte:

to attract the lover of art on a pilgrimage to his nativ*

town. Castelfranco is a hill fort standing in the midst oi

a rich and broken plain at some distance from the las;

slopes of the Venetian Alps. Giorgione's ideal of luzu-

riant pastoral scenery, the country of pleasant copses,

glades, and brooks, amid which his personages love tc

wander or recline with lute and pipe, was derived, no doub;,

from tliese natural surroundings of his childhood. We can-

not tell how long he remained in their midst, nor what were

the circumstances which led him, while still, it seems, a boy,

to Venice. Once there, we do not hear of him until his

genius is, so to speak, full-fledged. He appears all at once

as a splendid presence, the observed of all observers , an

impassioned musician, singer, lover ; and, above all, as a

painter winning new conquests for his art. His progress

from obscurity to fame, probably imder the teaching of

Giovanni Bellini, must have been extraordinarily rapid, as

he was stiU very young when he was employed to paint the

portraits of two successive doges, and of great captains and

princesses such as Gonzalvo of Cordova and Catharina

Cornaro. Giorgione effected, in the Venetian school, a

change analogous to that effected by Lionardo in the school

of Florence,— a change, that is, which w.as less a revolution

than a crow-ning of the edifice. He added the last accom-

plishments of freedom and science to an art that at his

advent only just fell short of both. Venetian painting

towards 149.5 had reached the height of religious dignity in

the great altar-pieces of Bellini, the height of romantic

sentiment and picturesque animation in Carpaccio's series

from the legend of St Ursula. The efforts of the school for

nearly half a century had been concentrated on the develop-

ment, with the help of the new medium of oil, of colour

as the great element of emotional expression in painting.

Giorgione came to enrich the art with a more iaultless
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design ; witli a sj-stc.n of colour yet more ardent, melting,
and harmonious; with a stronger sense of life and of the
glory of the real world as distinguished from the solemn
dreamland of t-iie religious imagination. He had a power
hitherto unknown of interpreting both the charm of merely
human grace and distinction, and the natural joy of life in

the golden sunlight among voods and meadows. His active

career cannot have extended over more than fifteen years,

since we know that he died in 1511,—according to one
account, of a contagious disorder; according to another,
of grief ati discovering that his mistress had played
false with a pupil. But in that brief career he had both
deeply modified the older manner of the Veuetian school,

as represented even by a master so great and so austere as
John Bellini, and had prepared the way for its final

manner, as represented by 'the most complete masier of all,

Titian. Bellmi, who outlived Oiorgione, had not been
ashamed to learn something from the practice of a teacher
fully forty years younger than himself, who was probably in
tlia first instance his own pupil. Titian, only ten years
younger than Giorgione, succeeded to his conquests, and
enjoyed the length of days which was denied him.
A consecutive biography of Giorgioue it is impossible

to construct, either from literary records or from extant
works. The literary records only furnish us with a few
general characteristics, and with the mention of a few of his
productions, especially the frescos with which he adorned
the front of the Fondaco dei Tedeschi or hall of the German
traders at Venice, after its destrnction by fire in 1504;
and the frescos and altar-piece, sometimes attributed to the
same year, which he executed for Tuzio Costanzo in his
native town. The decorations of the Fondaco dei Tedeschi,
which Vasari praises for their design and glowing colour,
but blames fur their too fantastic and enigmatical invention,
have unhappily been .utterly destroyed by the combined
operation of weather and of reckless architectural changes
in the building. The frescos of the chapel of Castelfranco
were also sacrificed, while the altar-piece was preserved
in the manner wa have related. A fragment of a love-
madrigal, which v/as once to be read on the back of this
panel, addressed apparently by the painter to his model, is

quoted as in character with our traditions of the man. The
picture itself represents the Virgin and Child enthroned, with
a group of saints, and prominent among tliem the warrior-
saint Liberalo, the patron of the church. A small and highly
finished study in armour for this figure is now one of the
treasures of the National Gallery in London, to which it was
bequeathed by Jlr Rogers. To Giorgione are also attributed
pictures in almost all the public and private galleries of
Europe, to a number ten times greater than could possibly
he consistent with the short duration of his career, and with
tlie fact that no inconsiderable portion of that career must
have been occupied with the production of the perished
frescos. These so-called Giorgiones of the galleries may to
some extent be recognized and classified as the work of one
or another of several groups of painters whose manner was
more or less akin to, or influenced by, that of Venice Jh
Giorgione's days. One such group belongs to Bergamo

;

another to Brescia; another is in alliance with Palma;
another with Titian ,- another, again, consists of the later

and^ looser imitators of the master himself, as Andrea and
Schiavone, Pietro della Vecchia and Rocco Marcone. It is

probable, indeed, that those distinguished authorities, Messrs
Lrowe and Cavalcaselle, have gone too far in excluding from

.
the genuine work of Giorgione several of tlie most famous
pictures which have hitherto .passed as standards whereby
to judge Ills' manner, as, for instance, the Entombment of
Christ at Treviso, and particularly the beautiful Concert of

^
the__Louvre. Without, however, entering upon disputed
gcoarid, tLere remains a reasonal)Ie number of undoubted

pictures of the master, and these, while tliey possess incommon the qualities of feeling and invention which we
have above defined, ii technical style vary from a
minute and painstaking preci.sion, abnost like that of
Antonello da Messina, or of Bellini in his earlier manner to
a degree of breadth, glow, and softness, which are the
qualities more popularly associated tith the name of
Giorgione, and more commonly attempted by his imitators.

^\ e concludi? with a mention of a few of the in-inciiml iindisputea
eMninles of Giorgione's Imudiwork, following a clironological Older,
wliich, however, it shoiiM be understood, is necessarily but approxi-
mate and conjoctuial. Floronee, UIBzi : an Orde.il ot Moses, and a
Judgment of Solomon,—anall pictures with rich landsc.ipe acces-
sories, and figures of extraordinary grace and delicacy, painted
apparently in iinilatwu or iu rivalry of the New Testament
allegory by Bellini, in the same manner, which is iiiescn-ed
y.i the same gallery; all three were originally in the summer
residence of the Medici at Poggio Imperialo. London, collection of
Mr Wentworth Beaumont: Holy Family, with the angel appearing
to the shepherds in the background,—again a small jacture, very
delicately finished

; formerly in the possession of Cardinal Fesch'.
London, National Gallery; the Study for San Libcrale above men-
tioned. CastelfVanco, Church of San Liberale : the altar-piece,

—

figtires life bize, exhibiting much of the manner of Bellini 11 his
altar-pieces. Vienna, BelveJero Galleiy ; a Group of Astronomers
in a Glade, known as the Chaldeans,— rich sunset landscape, with
villages in the distance and trees in tl« foreground j beside the
trees on the left, three figures in Oriental costumes, one-third of life

size ; formerly in the Tuddeo Contarini gallery. Venice, Manfrini
palace: man, woman, and child, known as the Family of Giorgione,
in a landscape recalling the neighbourhood of Castelfranco,—one of

the most beautiful works of the master, formerly i^the house of

Gabriel Vendraniin at Santa Fosca. England, Kingston Lacy, col-

lection of Mr Bankes: Judgment of Solomon,— a large nnfini-^hed

picture of great beauty, of clearer tones and broader treatment than
the forcTOing, bought, at the suggestion of Lord Byron, from the
Marescalchi gallery. Florence, I'itti : Concert,—a monk of the

Au^ustiniaus, seated at the harpsichord ; behind him, a clerk with
a viol ; on the left ft young man with plumed hat and long hair.

Tills is the most perfect of all the works which are assumed to

belong to the later time of the master.

See Vasari, Vitc rfc' piit ccceUeriti pittori, &c. , vol, vii. p. 80, ed.

Lemonnier ; Kidolfi, MnravigUe cklV AriCt vol. i. p. 121 ; Crowe
and Cavalcaselle, History of PahUinrf in Korlk Ita^i/, vol. ii.

p. 119. (S. C.)

GIOTTINO (1324-1357), an early Florentine paintec

Vasari is the principal authority in regard to this artist

;

but it is not by any means easy to bring the details of his

narrative into harmony with such facts as can be verified at

the present day. It would appear that there was a painter

of the name of Tommaso (or Maso) di Stefano, termed
Giottino ; and the Giottino of Vasari is said to have been
born in 1324, and to have died early, of consumption, in

1357,—dateswhich must be regarded as cpen to considerable

doubt. Stefano, the father of Tommaso, was himself a

celebrated painter in the early revival of art; his naturalism

was indeed so highly appreciated by contemporaries as to

earn him the appellation of " Scimia della Natura " (ape of

nature). He, it seems, instructed his son, who, however,

applied himself with greater predilection to studying the

works of the great Giotto, formed his style on these, and

hence was called Giottino. It is even said that Giottino

WES really the "on (others say the great-grandson) of Giotto.

To this statement little or no importance can be attached.

To Maso di Stefano, or Giottino, Vasari and Ghiberti attri-

bute the frescos in the chapel of S. Silvestro (or of the

Bardi family) in the Florentine church of S. Croce ; these

represent tKe miracles of Pope St Sylvester, as narrated in

the Golden Legend, one conspicuous subject being the seal-

ing of the lips of a malignant dragon. These works are

animated and firm in drawing, with naturalism carried

further than by Giotto. From the evidence of style, some

modern connoisseurs assign to the same hand the paintings

in the funeral vault of the Strozzi family, below the Cappella

degli Spagnuoli in the church of S. Maria Novella, represents

ing the crucifixion and other subjects. Vasari ascribes also

to his Giottino the frescos of the life of St Nicholas in the
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lower church of Assisi. This series, however, is not really

in that part of the church which Vasari desiguates, but is

in the (^'hapel of the Sacrament ; and the works in that

chapel are understood to be by Giotto di Stefano, who
worked in the second half of the 14th century— very excel-

lent productions of their period. It might hence be inferred

that two different men produced the works which are

imitedly fathered upon the half-legendary " Giottino," the

consumptive youth, solitary and melancholic, but passion-

ately devoted to his art. A large number of other works

have been attributed to the same hand ; we need only men-

tion an Apparition of the Virgin to St Bernard, in the

Florentine Academy ; a lost painting, very popular in its

day, commemorating the expulsion, which took place in

13i3, of the 'duke of Athens from Florence ; and a marble

ibtatue erected on the Florentine campanile. Vasari parti-

cularly praises Giottino for well-blended chiaroscuro. He
left behind him various scholars in tiie art.

GIOTTO (1276-1336), relatively to his age one of the

greatest and most complete of artists, fills in the history of

Italian painting a place analogous to that which seems to

have been filled in the history of Greek painting by
Polygnotus. That is to say, he lived at a time when the

resources of his art were still in their infancy, but consider-

ing the limits of those resources, his achievements were

the highest possible. At the close of the Middle Age, he

laid the foundations upon which all the progress of the

llenaissanco was afterwards securely bas-cd. In the days

of Giotto, the knowledge possessed by painters of the

human frame and its structure rested only upon general

observation, and not upon any minute, prolonged, or scien-

tific study ; while to facts other than those of humanity
their observation had never been closely directed. Of
linear perspective they possessed few ideas, and those

-elementary and empirical, and .scarcely any ideas at all of

aerial perspective or the conduct of light and shade. As
far as painting could ever be carried under these conditions,

so far it was carried by Giotto. In its choice of sub-

jects, his art is entirely subservient to the I'eligious spirit

of his age. Even in its mode of conceiving and arranging

those subjects, it is in part still trammelled by the rules

and consecrated traditions of the past. Thus it is as far

from being a perfectly free as from being a perfectly accom-

plished form of art. Many of those truths of nature to

which the painters of succeeding generations learnt to give

accurate and complete expression, Giotto was only able to

express by way of imperfect symbol and suggestion. But
iit spite of these limitations and shortcomings, and although
he has often to be content with expressing truths of space

and form conventionally or inadequately, and truths of

structure and action s.pproximately, and truths of light and
shadow not at all, yet among the elements over which he
has control he maintains so just a balance that his work
produces in the spectator less sense of imperfection than
that cf many later and more accomplished masters. He is

one of the least one-sided of artists, and liis art, it has been
justly said, resumes and concentrates all the attainments of

his time not less truly than all the attainments of the

crowning age of Italian art aro resumed and concentrated

in Raphaeh In some particulars the painting of Giotto

was never surpassed,^ in the judicious division cf the

field and massing and scattering of groups,—in the union
cf dignity in the types with appropriateness in the occupa-

tions of the personages,—in strength and directness of

intellectual grasp and dramatic motive,— in the combination
of perfect gravity with perfect frankness in conception, and
of a noble severity in design with a great charm of harmony
and purity in colour. The earlier Byzantine and Roman
workers in mosaic had bequeathed to him the hi{.',;i abstract

qualities of their practice, their balance, their iupressive-

ness, their grand instinct of decoration ; but while they kid
compassed these qualities at an entire sacrifice of life and
animation, it is the glory of Giotto to have been the first

among his countrymen to breathe life into art, and to have

quickened its stately rigidity with the fire of natural

incident and emotion. It was this conquest, this touch of

the magician, this striking of the sympathetic notes of life

and reality, that chiefly gave Giotto his immense reputation

among his contemporaries, and made him the fit exponent of

the vivid, penetrating, and piractical genius of emancipated

Florence. His is one of the few names in history which,

having become great wiiile its bearer lived, has sustained

no loss of greatness through subsequent generations.

No two men were evermore unlike than the rustic Giotto

and the patrician Dante ; but among the high places of his-

tory, their figures stand side by side on a common eminence.

They were contemporaries, Dante being the elder of the two
by eleven years, and friends, or, at the least, acquaintances.

The poetry of Dante, reporting concerning things unseen

with a definiteness not less than that of actual vision, served

in many ways, until the days of Jlichelangelo, not only as

an inspiration but as a law to the religious art of Italy.

This inspiring and legislating authority of the sacred poet

was exercised first of all upon Giotto,—partly, it appears,

by means of personal intercourse between the two men.

On the other hand, Giotto is celebrated in Dante's verse as

the foremost painter of the new age. Nor is this the only

tribute to his pre-eminence which we find in contemporary,

or almost contemporary, literature. He is from the first

a kind of popular hero. He is celebrated by the poet

Petrarch and by the historian Villani. He is made the

subject of tales and anecdotes by Boccaccio and by Franco

Sacchetti. From these notices, as well as from Vasari, we
gain a distinct picture of the man, as one whose nature was

in keeping with his peasant origin ; whose sturdy frame

and plain features corresponded to a character rather dis-

tinguished for shrewd and genial strength than for sublimer

or more ascetic qualities; a master craftsman, to whose

strong combining and inventing powers nothing came

amiss; conscious of his own deserts, never at a loss either

in the things of his art or in the things of life, and equally

ready and efiicient whether he has to design the scheme of

some great spiritual allegory in colour or imperishable

monument in stone, or whether he has to show his wit in

the encounter of practical jest and repartee. From his own
hand we have a contribution to literature which helps to

substantiate this conception of his character. A large part

of Giotto's fame as a painter was won in the service of the

Franciscans, and in the pictorial -celebration of the life and

ordinances of their founder. As is well known, it was a

part of the ordinances of Francis that his disciples should

follow his own example in worsliipping and being wedded

to poverty,-—poverty idealized and personified as a spiritual

bride and mistress. Giotto, having on the commission of

the order given the noblest pictorial embodiment to this

and other aspects of the Franciscan doctrine, presently

wrote an ode in which his own views on poverty are

expressed; and in this he shows that, if on the one hand

his genius was at the service of the ideals of his time, and

Iiis imagination open to their significance, on the other

hand his judgment was very shrewdly aware of their practi

cal dangers and exaggerations.

Giotto di Bondcne (a name, as it happens, also borne

in the same generation by a distinguished citizen of

Siena) was the son of a poor peasant of Vespignano. He
was born in 1276, and drew, we are told, by natural

instinct with whatever materials he could lay his hands on.

He was ten years old when' Cimabue, as the story goes,

found him by the wayside, drawing a sheep with a piece

of charcoal upon a stone or tile. The mastsr, then at the

.X. - 77,
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height of his fame, took the peasant boy, with the glad

consent of his father, to Florence to bo his pupil. Of his

early career after this we know no more until we find him

at work m the foremost among many scholars employed

under Cimabue at the interior decorations of the great

memorial church of St Francis at Assisi. This church con-

sists of two structures, one superimposed on the other ; it

is of the upper and not of the lower church that wo speak

at present. On the walls of this, a great series of frescos,

now more than half obliterated, was painted by the primi-

tive masters of the Tuscan school, including some of older

end some of younger standing than Cimabue. The series

is in three tiers, the uppermost tier containing scenes from

the Old Testament ; the next, scenes from the New ; the

lowest, scenes from the life of St Francis. It is in this

last tier than we can discern with certainty the hand of the

youthful Giotto. The extent of his participation has been

much debated. According to the more probable opinion, it

can be traced even in the earlier scenes of the history ; but

it is in the later scenes only that the hand and promise of

the master, the presence of a new and vital spirit, reveal

themselves with fulness. Some interval (but the chronology

of Giotto's career is at all points obscure) would seem to

have elapsed between the execution of these frescos and of

others, better known than these, which adorn the lower

story of the same structure. In four lunette-shaped

spaces in the vaulting of this lower church, Giotto has

painted four vast compositions, of which the schema was

dictated to him, no doubt, by some pious and learned mouth-

piece of the wishes of the order. One of these exhibits

the mystical wedding of Francis with Poverty; a second is

an allegory of Chastity ; a third of Obedience ; a fourth

shows the saint glorified in heaven among the angels. To
describe and explain these famous compositions would be

beyond our scope. The ideas they embody cannot but

seem strained and cold when we express them in modem
language. Strained and cold, indeed, the ideas would have

been in any other age of the world ; but we must remember
that the religious temperament of that age in Italy gave

. even to pedantry the colours of passion, and an ardent and
solsnin reality to -the most far-drawn fantasies of devotion.

And however cool the private judgment of Giotto in such

matters may have been, it is not his private judgment
which speaks to us from the painted allegories of Assisi

;

it is the sincere imagination of the men among whom he

lived ; it is the ardour and solemnity of the devotional spirit

of his race. In one of the transepts of the same lower

church there are frescos of the Passion of Christ, and
others of the life of St Francis, which modern authorities

hold against ancient, most likely with justice, to be also

from the hand of Giotto.

Assuming that the later work of the master at Assisi

belongs to the year 1296 or thereabouts, wo have good-

, evidence that two years afterwards he was working at

Rome for the Cardinal .Stefaneschi, nephew of Pope
Boniface VIII. The remains of his industry in this employ-

ment may be seen in a moSaic of the Navicella, or Christ

saving St Peter from the waves, now preserved in the

portico of St Peter's at Home, and in three panels, kept in

the sacristy of the canons of the same church, which
originally formed part of a ciborium. It is also recorded

that Giotto adorned certain MSS. with miniatures for this

patron; and in truth there exists in public libraries a very

rare class of MSS., in which tho miniatures bear the marks,

if scarcely of the hand, at any rate of the immediate influ-

ence of Giotto. Lastly, a discoloured fragment of a fresco

of tho church of St John Lateran shows the figure of Pope
Boniface VIII. annouuring from a balcony the opening of

tho famous Jubilee of the year 1300. Soon after this,

• Giotto was once more in his native city. Recent research

has again thrown in doubt the relative shares of the master
and of his pupils in the decorations of the diapel, called by
Ghiberti the chapel of the Magdalene, in the Bargello or

palace of the Podesta at Florence. These were painted to

celebrate the pacification between the Black and White
parties in the state, effected by the Cardinal d'Acquasparta

as delegate of the Pope in 1302, and consisted of a series

of Scripture scenes, besides great compositions of Hell and
Paradise. It is in the Paradise that tlie painter has intro-

iduced those groups, typical of pacified Florence, in which
occur the portraits of Dante, Brunetto Latini, and Corso

Donato, and which, amid the emotion of all who care for

art or history, were recovered in 1 841 from the white-

wash that had overlain them.

The whole central period of Giotto's life, from about 1305

to about 1334, is divided between periods of residence at

Florence and expeditions, of which we can in very rare

instances trace the date or sequence, undertaken in conse-

quence of commissions received from other cities of the

peninsula. lie was as much or more of a traveller as was

Van Eyck a century later; and his travels exercised as

much or more of the same fertilizing and stimulating

influence on art in Italy as did those of the great Fleming

in the north-west of Europe. The familiar story of the O
belongs to a journey to France, which was projected by

Giotto but never undertaken. Pope Benedict XI., the

successor of Boniface VIII., sent a messenger to bring him
proofs of the painter's powers. Giotto would give the mes-

senger no other sample of his talent than an O drawn with

a freo sweep of the brush from the elbow ; but the pope

was satisfied, and engaged Giotto at a great salary to go

and adorn with frescos the papal residence at Avignon.

Benedict, however, dying at this time (130S), nothing came

of this commission; and the Italian lith century frescos,

of which remains are still to be seen at Avignon, have been

proved to bo tho work, not, as was long supposed, of

Giotto, but of the Sienese master Simone Martini, called

Simone Memmi. Another certain date in Giotto's career

belongs to the close of the period we have defined. In

1328 he had painted in the palace of tho Signoria at

Florence a portrait (now lost) of Charles of Calabria kneel-

ing before the Virgin. Two years later he v/as invited bj

the father of this prince, King Robert of Naples, to come

and work for him in that city. Some frescos in the

chapel of the Incoronata had been long erroneously supposed,

on the authority of Petrarch, to represent a part at any rate

of the industry of Giotto during the three years which he

spent at Naples. It is the merit of Messrs Crowe and

Cavalcaselle, while conclusively setting aside this tradition,

to have called attention to a real and very noble work of

tho master existing in a hall which formerly belonged to

the convent of Sta. Chiara in that city. This is a fresco

celebrating the charity of the Franciscan order under the

figure of tho miracle of the loaves and fishes, with the

personages of St Francis and St Clare kneeling on either

hand.

Between these two dates (1305 and 1330), Giotto is said

to have resided and left great works at Padua, Ferrara,

Urbino, Ravenna, Rimini, Faenza, Lucca, and other cities
;

and in several of these paintings are still shown which bear

his name with more or less of plausibility. But among

them it is at Padua only that his authentic and mature

powers can really be studied, and that in perhaps the

greatest and most complete series of creations of all that

he has left. These are the frescos with which he decorated

the chapel buUt in honour of tho Virgin of the Annuncia-

tion by a rich citizen of the town, Enrico Scrovegni, and

called sometimes the chapel of the Arena, because it is on the

site of an ancient amphitheatre. Since it is recorded that

Dante was Giotto's guest at Padua, and since we know
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that it was in 1306 that he came from Bologna to that
city, we may conclude that to the same year, 13.06, belongs
lhe\be.<;inning of Giotto's great undertaking in the Arena
chapel ^The scheme includes a Saviour in Glory over the
altar, rtast Judgment over the entrance door, and on either
side "a series' of subjects from the Old and New Testaments
and the apocryphal Life of Christ, painted in three tiers,

and lowest of all, a fourth tier with emblematic Virtues and
IViccs in monochrome, the Virtues being on the side of the
fchipel which is next the incidents of redemption in the
entrance fresco of the Last Judgment, the Vices on that side
vshich is nest the incidents of perdition. There is no other
single building, or single series of representations, in which
the highest powers of the Italian mind and hand at the
beginning of the 14th centuiy may be so well studied as
here. In the same city, the great Franciscan church of St
Antonio contains also the remains of works by the master.
And it was still for the same order, in their renowned
church of Santa Croce, that Giotto executed most of the
paintings which mark tlie periods of his residence in
Florence. Besides a vast altar-piece or panel for the
Baroncelli chapel, he decorated with frescos the walls of
a number of private chapels in this church. The Baroncelli
altar-piece still exists; the only chapels of which the
frescos have been uncovered are those of the Bardi
and PerazzL Nor are these the only walls iu Florence
which to this day bear record of the powers of Giotto
without taking into account many that are attributed to
him, buV are. really oy the hand of pupils like Taddeo
Gaddi ef Puecio' Capanna, or of weaker followers like
Giottina, Siovaijni da Milano, or Agnolo Gaddi.

Meant'ifcj, Giotto had been advancing, not only in fame,
but in yetJ-s and in prosperity. He was married young,
and had, so far „o 'ic licorded, three sons, Francesco,
Niccola,_and Donato, and three daughters. Bice, Caterina,
and Lucia. -He had added by successive purchases to the
plot of land inherited from his father at Vespignano. His
fe'low-citizeus of all occupations and degrees delighted to
honour him. And now, in his fifty-eighth year, on his
return from Naples by way of Gaeta,-he received the final
And official testimony to the esteem in which he was held
at Florence. By a solemn decree of the Priori (April 12,
1334), he was appointed master of the works of the cathe-
dral of Sta. Reparata (subsequently and better known as
Sta. JIaria del Fiore), and architect of the city walls and of
the towns within her territory. Dying in 1336, he only
enjoyed these dignities for two years. But in the course of
these two years he had found time not only to make an
excursion to Milan, on the invitation of Azzo Visconti and
with the sanction of his own Government, but to plan and
in part to superintend the execution of two monuments of
architecture, of which the one remaining is among the most
exquisite in design and richest in decoration that were ever
conceived by man. These were, the west front of the
cathedral, and its detached campanile or bell tower. The
cathedral front was barbarously stripped of its enrichments
in a later age, and stood naked until the other day, when
tlie city of Florence undertook to restore it in a modern
imitation. Tho campanile remains, except for inconsider-
able repairs, as it was left by the pupils of Giotto after
their master's death ; and in the consummate dignity as
well as consummate delicacy of its design, in its fair pro-
portions and in the opulent but lucid invention and appor-
tionment of its details, in the thoughtfulness and pregnant
simplicity of its sculptured histories, it is the most fittin?
crown and monument of a strong and mem.orable career!

complete bibliography of the earlier as well as the more reoect
a;athoritias on Giotto would here be out of place. The main mate-
rials and references will be found in the foUowicc :—Yasari ed
Umonnier, vol. i. j>p. 309 sig.; Crowe and Cavalcaselle, Hist. ^

fill

Po-^^ing in Ilaly,jo\. i. chaps. 8 to 11; Ernst Forster, Geschichlt

, ff.'««^*',«.-S;"w^ vol. ii. pp. 211 sqq.; and E. Dobbert in
article Oiotto inaohran a KumtundKunstlcr,yo\. ill (S. C.)

GIOVINAZZO, a town of Italy, in the province of Bari,
about 1 1 miles from Bari, on the railway from Otranto to
Bologna. Situated on the co^t, it has a small harbour, and
carries on an export trade in the olives, almonds, and carobs
produced in the vicinity. It is also the seat of a bishop,
and possesses a cathedral, a castle, and a famous osjmio or
poorhouse, which was founded by Ferdinand L of Naples,
and IS now used partly for the education of foundlings and
orphans, and partly for the reformatory treatment ofjuvenile
criminals. Cloth, carpets, thread, and shoes are among the
majiufactures of the place, and the children of the ospizio
are largely trained in such industries. "VlTiether the identi-
fication with the ancient town called Netium or Natiolum
be well founded or not, it is certain that Giovinazzo was in
existence at a very early date, and some portions of its sea-
wall are supposed to belong to the later Eoman period.
The population of the town in 1875 was 8902. and of the
commune 9108.

GIOVIOj Paul. See Jovirs.
GIPSIES, a wandering folk scattered through every

European land, over the greater part of Asia and North
America, and along the northern coast of Africa. Bell of
.\ntermouy speaks in his Travels (17C3) of meeting at
Tobolsk a band of sixty Tziggany on their way to China

;

Koster describes the Brazilian Ciganos {Travels in Brazil,
1816); and at the present day cases of Gipsy emigration
to Australia are not unknown. No general estimate
can be formed of their numbers outside Europe, but
travellers agree that they are very numerous in Persia
(3 000__ families in 1856), Armenia, Asiatic Tui-key (67,000
in 1877), and Egypt (one alone of the three chief tribes,
the Ghagars, being reckoned at 16,000); whilst in America,
besides a multitude of British Gipsies, Gipsies from'Spain,
France, Germany, and Hungary are not unfrequent. -'. The
total, 700,000, at which Miklosich placed (1878) the
European Gipsies, fairly agrees with the following frag-
mentary statistics. Turkey, before its late dismemberment,
contained 104,750 (9537 in Bosnia and the Herzegovina
in 1874); Ser^-ia had 24,691 in 1874, Montenegro 500 in
1873; and in Roumania there are from 200,000 to 300,000,
according to the varying estimates of Cretzulesco (1876)
and the Annuaire general officiel de Emimanie (1874).
In 1876 Austria counted about lOOO (13,500 in Bohemia
in 1846!), and Hungary 159,000 (78,923 in Transylvania
iu IS50, and 36,842 in Hungary proper in 1864); while
Spain is credited with 40,000, France with from 2000 to
6000 (700 in the Basque country), Germany and Italy
together with 34,000 (?), and Scandinavia with 1500. In
Russia their number in 1834 was stated at 48,247, ex-
clusive of Polish Gipsies, in 1844 at 1,427.539. and in
1877 at 11,654.1

Nanus.—Just as in every European land the Gipsy calls
" Gentiles " {i.e., non-Gipsies) gaje, he calls himself Rom,
"a man or husband." This word Rom, connected by
Paspati with the name of the Indian god Rama, is by
iliklosich identified with the Sanskrit doma or ^omia,
"a low-caste musician." ^ Of names conferred by "Gen-

In England the census of 18"1 gives the number of " vagrants and
Gipsies" as 2280, In Scotland of " vagrants " as 1793. These figures,
however, while they include a good many non-Gipsy tramps and show-
people, exclude all house-dwelling Gipsies, besides the Gipsy horse-
dealers, basket-makers, hawkers, and tinkers, entered under their several
headings, and are therefore utterly valueless.

^ SinU, another appellation current among the Gipsies of Germany,
Poland, and Scandinavia, and possibly connected with the Zincalo 'o(

the Gitanos, has been likewise variously derived from the Sanskrit
Sindhu (Indus), and from the Romani sundu, " famous," whilst Batail-
lard identifies it with the Si'jtks ot 2i'>tioi tySpfs of Homer, Stiabo
Uc. {€/. Pott, i. 32-35;.
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tiles," some point to the fancied cradle of the Gipsy race.

Thus Gipsy or Gypsy itself [£r/yptian in the 16th century),

the Spanish Gitaiio, Albanian Jevk, modern Greek Fut^To;,

Magyar Pharao nepck (" Pharaoli's people ''), and Turkish

Fariiwni, preserve the belief in its Egyptian origin, a

belief which finds no confirmation except in the casual

resemblance between Rom and the Egyptian 7-ume, " man "

((/. Rawlinson's Ilerodutns, vol. ii. p. 225), and which was
possibly due to the Gipsies' skill in serpent-charming. The
Scandinavian and Low-German Tatare identifies Gipsies

with the Mongolian hordes, the terror of Europe in the 13th

century; and their French name Bohhniens was probably

due either to a confusion of some such form as Secani with

Czech or to the belief that Gipsies originated in Bohemia.

To the same class belong Walacld, Cilices, Uxii, Saraceni.

Agarcni, Kubiaiii, &c., cited by Fritschius (1660). Other

names again denote the character, hue, or callings of the

race, as Arabic Hardmi, "villain;" Dutch Heydens,

"heathens," Persian Karachi, "swarthy;" and modern Greek
Kar^i/ieXo^, by Somavera derived from the Latin caplivus,

by Bataillard connected with fiiXo^, " a dart," and so with
the Gipsies' name in Cyprus, Kiliiidjirides, from the Turkish

^ylidj, "a sword." Their Scotch name Tinkler, which
occurs in a charter of William the Lion (1165-1214), is

commonly held to be a mere variant of tinker ; but if its

initial i correspond to z {cf. English ten, German zehn), it

comes very near the Italian Zinmro or Zingano, which, like

the German Zigeuner, Czech Civgdn or Cigdn, and ^Magyar

Cijdny, is a foi-m of the most widespread of all the Gipsies'

appellations—Bulgarian Aldgan, modern Greek 'Aro-iy-

Kavm or 'A^ryyai'o?. The last was also the title of a

separatist sect in Asia Minor, so called, it is supposed,

because its members kept themselves from contact with un-
believers (a privative, and ^lyyaru, "to touch"). Miklosich,

finding in it the source of all the preceding forms, believes

It to have been transferred by the Greeks to Gipsies, either

because the latter entered the western parts of the Byzantine
empire from Plirygia and Lycaonia, or because they were
suspected of being adherents of the sect or simply as a

nickname (Mikl., vi. pp. 57-66). Bataillard, on the other
hand, identifying the heretic 'AOi'yyayoi with Gipsy
'Ara-iyKavoi, and these with the Si'yui-vai of Herodotus
(v. 9), derives tlie name from a-iyvvrj, " a javelin ;" while
others among the countless etymologies proposed are Goeje's

from Persian chang, " s. kind of harp or cither;" Burton's

from Persian zang, "Ethiopia ;" and Newbold's from Persian

nn, "a saddle."

First Appearance in European History.— From whatever
cause, it is certain that a confusion did exist between the

'ATo-iyxavoi and 'h6iyyo.voi, which renders it extremely
difficult to determine whether the Byzantine historians are

speaking of Gipsies or heretics in seven passages collected by
Miklosich. It appears from these that 'AAyyavoi, described

as magicians, soothsayers, and serpent-chamiers, first emerge
in Byzantine history under Nicephorus I. (802-11), were
banished by Michael I. (811-13), and were restored to

favour by Michael IL (820-29); but Miklosich's reasons
for absolutely identifying them with Gipsies, and positively

asserting the latter to have appeared at Byzantium in 810
under Nicephorus, are hard to recognize. Less dubious seems
an extract from the Georgian Life of Giorgi Mtharsmindel
(11th century), which describes how at Constantinople cer-

tain descendants of the race of Simon Magus, Atsinkan
by name, sorcerers and famous rogues, slew wild beasts by
their magic arts in the presence of Bagrat IV. Such
passages are open to some doubt ; hardly so the following
from the Itinerariuni Symonis Simeonis (ed. bj- J. Nasmith,
Camb. 1778), where Fitz Simeon, a Franciscan friar of

Dublin, describing his stay in Crete in 1322, says :
— " We

there saw a people linng outside the city (of Candia), who

worship according lo the Greek rite, and dcclai-o llicmselvci

of the race of Ham. They rarely or never .-top in one
place more than thirty days, but, as though accursed of

heaven, wander from field to field with little, oblong, black,

low tents, like those of the Arabs, or from cave to cave."

The empress Catherine de Yalois, again, who died in

1346, granted to the suzerains of Corfu authority to

reduce to vassalage certain homilies vugenili coming from
the mainland, who under the Venetians formed in 1386
the nucleus of a/'^udttni Acinganor'nm that lasted down to

the present century. ' A'oont 137S the Venetian governor

of Nauplion confirmed the A'ingani of that Greek colony

in privileges granted by his predecessors, and in 1387
Mircea I., waiwode of Wallachia, renewed a grant made by
his uncle Ladislaus to the monastery of St Anthony at

Voditza of forty salaschi (tents) of Acigaui. Other docu-

ments might be cited, but these are enough to show that

in the 14th century Gipsies existed in the Balkan peninsula

and islands of the Levant ; that in Wallachia they were re-

duced to a state of bondage (from which they were only

freed in 1856) ; and that nowhere were they regarded as

new-comers, so that by these documents it is impossible

to fix the date of the first Gipsy immigration. More than

this, a metrical German paraphrase of Genesis, made by an
Austrian monk about 1122, preserved at A'ienna, and

edited by Hofiniann in his Fvndgruhen fur Geschiclits

deutschtr Sprache (Breslau, 1837), goes far to prove tliat

Gipsies were known in Austria ihree centuries before the

commonly-accepted date of their appearance in that country.

A passage relating to Hagar's descendants (Gen. xvi. 15)

runs:—"So she (Hagar) had this son ; they named him
Ishmael. It is from him the Ishmaelites descend. They
journey far through the world ; we call them clutltsmide

(lit. cold-smiths). . . . They have no house nor country
;

everywhere they are found alike; they wander over the

country, abusing people by their knaveries. Thus they

deceive men,— robbing no one openly." That here by

chaltsmide, Ishmaelites, and descendants of Hagar Gipsies

are meant, scarcely admits of doubt, seeing that the smith's

is still the Gipsies' leading handicraft ; that Lusignan in

1573 speaks of the Gipsies of Cyprus as "Clnquanes,

otherwise called Agaricns;" and that in German and Danish

Eotwiilsch or thieves' slang Geschmeilim and Smaelem (i.e.,

Ishmaelites) signify "Gipsies," The icM/xoSpo'^ot also ol

Byzantine writers were possibly Gipsies, being defined by

Ducange as " circulatores atque adeo Fabri a;rarii qui

per pagos cursitant : ut hodie passim apud iios, quos
Chandronniers dicimus." Theophanes (758-818) speaks

under the date 544 of a xuj^oopo'juos from Italy.

Later ilovements.-—Late in 1417 there came to Liine

burg a band of 300 wanderers, " black as Tartars and
calling themselves Sccnni." At their head rode a "duke"
and " count," .splendidly dressed, and leading like nobles

dogB of chase ; nest came a motley crew afoot ; and women
and children brought \ip the rear in waggons. They bore

among other letters of safe-conduct one granted by the

emperor Sigismund, and professed themselves engaged on

a seven years' pilgrimage, imposed by their bishops in

expiation of apostacy from the Christian faith. From
Liincburg they passed to Hambvirg, Liibeck, Wismar,
Rostock, Stralsund, and Greifsw.ild, camping by night

outside the walls, thicN-ing by da}', " wherefore several

were taken and slain " {cf. the contemporary annals of

Kortier and Rufus,- and Krantz's Saxonia, 1520). In

1418 they journeyed southwards through Meissen, Leipsio,

and Hesse, and, entering Switzerland, arrived at Zurich on

August 31st, visiting also Basel, Bern, and Solothur::,

according to Conrad Justinger (died 1426), who speaks

of them as " more than 200 baptized heathens from

Egypt." They now split up into two bands, the first of
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whieli appealed before Augsburg (Xovembei 1, HIS),

the second before Sisteron in Provence (October 1, 1410),

where the terrified citizens bestowed on the " Saracens "

a hundred loaves. Next comes a long notice of a troop

of fully 100 lean, black, hideous Egyjitians in the Clironica

di Bolorjna (July 18, 1422), which tells how the sorceress,

"Duke" Andrew's wife, could read the past and future of

men's lives ; but Bologna in fifteen days became too hot

for them, so by way of Forli—where "certain said they

were from India "—the pilgrims travelled on to Eome.

Their object was to procure fresh letters from the pope

;

and such they afterwards produced, though of their sojourn

in the imperial city no record has yet been published. To
the burghers of Eatbbon Gipsies presented themselves in

1424; they pitched their tents again before its walls in

142C; and at Paris in 1427 the fair of Landit was attended

by a duke, a count, and ten other mounted pilgrims, late

renegades of "Lower Eg)'pt," whose women practised

palmistry and cleared everybody's pockets. Later we
hear of Gipsies at Arnheim (1429), at Jlelz \i430),

at Erfurt (1432), and in Bavaria (1433),—these and all

notices of the seventeen years preceding referring probably

to the movements of a single ubiquitous band, sent forward

to spy out the lands of promise, and composed of from GOO
to 1400 persons. For not until 1438 did the great tide of

westward immigration begin to flov.- : then, not in hundreds

but thousands, headed no longer by paltry " dukes " and
" counts," but by a " king," King Zindl,' the Gipsies poured

over Germany, Italy, and France, reaching Poland by 1501,

Sweden by 1512, and having already ap>pcared in Spain

in 1447. We find them in England in 1514 {A Dyaloye of

Stjr Thomas J/orc, 1529), but nothing is kuow-n of the date of

their lauding ; and in Scotland the earliest certain record

of their presence is an entry in the books of the Lord High
Treasurer: "Apr. 22, 1505. Item, to the Egyptianis, be

the kingis command, vij lib." (Pitcairn's Criminal Trials,

Edin. 1833, vol. iii. p. 592). In a "King of Rowmais "

( ? JROmas, Gipsies), twice mentioned in entries of July 1492,

as also in the "Erie of Grece " (1502), "King CristaU "

(1530), and the "King of Cipre " (1532), one dimly recog-

nizes four Gipsy chiefs : and with Gipsies perhaps the Sara-

cens may be identified, whom a tradition represents as mak-
ing depredations in Scotland prior to 1 460 (Simson, p. 98).

In no other country were Gipsies better received than in

this, where they "dansit before the king in Halyrudhons"

(1530); where James IV. gave (July 5, 1505) Authonius
Gagino, count of Little Egypt, a letter of commendation to

the king of Denmark ; and where James V. subscribed a

writ (February 15, 1540) in favour of "oure louit Johnne
Faw, lord and erle of Litill Egipt,"- to whoso son and suc-

cessor he granted authority to hang and punish all " Egyp-
tians " within the reahii (May 26, 1540). But in 1541
an Act was passed, commanding the "Egyptians to pass forth

of the realm " under pain of death, and similar edicts were
issued before and afterwards in most of the European states

—Germany (1497), Spain (1499), France (1504), England
(1531), Denmark (1536), MoraWa (1538), Poland (1557),

* The titles of king, duke, earl, count, and (in south-ensteni Europe)
waiv/odewere and are borne by the chiefs of greater or smaller bands,
more to impress the vulgar than as denoting re.al authority. With
British Gipsies one is bewildered by the host of soi-di'sa/tt kings and
queen.t, from King John Buclie, laid side by side with Athelstan in
Malmesbury .Vbbey in 1657, down to the Gipsy queen of the United
States, Matilda Stanley, royally buried at Dayton, Ohio, in 1878.

^ This letter has an especial interest, since it presents the earliest
.specimens of the Gipsy tongue, in the names of three of the Gipsies
mentioned in it : Grasta {grast, " a horse"), Towla Bailyow (/li/o baUlo,
"fat pig"), and Matskalla {? matchka, "cat"). Paspati gives as
female Turkish Gipsy na^es Tchiricli, "bird," and Srippnt, "viper;"
but probably the above were merely assumed by way of a jest, like
Corn'f

, ( Hoyland, p. 165) and Gallimensch (Pott,i. 52). See, on Gipsy
names, Mr Crofton in Notes and Queries (5th ser., vol ii. p. 3i9).

ic. ConveyiDg acioss the seas was among the milder

measures adopted ; it is, however, noteworthy as one of

the causes of th.e dispersiou of the tribes. Under Henry
YIIl. Gijjsies were shipped from Engdand to Norway
(Wright's Ilistory of LuJlou; pp. 389-92) or France

;

whilst by the latter power, so lately as lt02. the'bands
infesting Bayonne aud Jlauleon were caught by night

as in a net, huddled on shipboard, and landed on the

coast of Africa (Michel, Pays Basque, p. 137). In Scot-

land four Faas were hanged at Edinburgh in 1611 "for

abyding within the kingdome, they being Egiptianis;"

and in 1C36 doom was pronounced on other " Egyptians"
at Haddington, the " men to be hangit, and the weomen to

be drowned ; and suche of the weomep as hes ciildren to

be scourgit throw the burgh and brunt in the cheeke."

Lender the English statute of 1562 (repealed 1783) making
it felony without benefit of clergy to be merely seen for a

month in the fellowship of Gip.sies, five men were hanged
at Durham "for being Egyptians," 8th August 1592.

Still greater were the cruelties and inju.stice suffered by
Gipsies on the Continent, since there, to the charge of kid-

napping, were added the weightier imputations of being

cannibals and emissaries of the Turk. Quiuones recounts

how in 1629 four Estremaduran Gitanos owned under
torture to having eaten a friar, a pilgriin, and a woman of

their tribe; and in 1782 forty-five Hungarian Gipsies were
beheaded, quartered, or hanged on a like monstrous diarge.

First racked till they confessed the crime of murder, they
were brought to the spot where their victims were said

to be buried, and when no bodies appeared they were
racked again. " We ate them " was their despairing cry ;

and forthwith the journals teemed with accounts of

"eighty-five persons roasted by Gipsy cannibals"; straight-

way the "cannibals" were hurried to the scafifol'd. Then
Joseph II. sent a commission down, whose inquiries

showed that no one had been murdered—except the victims

of the false accusation. The fuU, impartial annals of the

race have still to be compiled, from edicts and law-books,

from local histories' and a few monographs like Dirk's

Gcsckiedhundige onderzoeJcinyai aa?if/aande Itet verhlijf dfr
Heideiis of Egyptiers in de Noordeiijke Nedertanden
(Utrecht, 1850), or Weber's Zigeuner in Sachsen, 1488-
1792, in vol. ii of his Aus i-ier Jakrhunderlen (Leip. 1861).

Lanr/uagc.—Until lately the information about tie

Gipsy language to be gathered from books was meagre in

the extreme. The thirteen works published prior to 1840
which furnish specimens of the Anglo-Eomani dialect

—

Boorde (1547), Bryant (1785), Bright (1818), Copsey
(1818), Harriot (1830), Roberts (1836), <5:c. —together
contain but 396 genuine stems, besides 69 doubtful words,

and furnish scarcely any examples of the grammar. Nor
are the Continental works cited by Pott, from Vulcanius

(1589) downwards, much more copious. Even to-day

there are still great gaps in our knowledge, especially of

the dialects outside of Europe ; but enough has been
done to show that from the Nile to the Arctic Ocean,

from the Euphrates to the Atlantic, the Gipsies speak,

with dialectal variations, one and the selfsame fpeech.

The Romani names for "water," "fire," "hair," and "eye,"
are in Persia pdni, ail; bdl, and alii ; in Egypt jxini, 6g,
hal, and aiikhi; in Norway pani, Jag, hat, and jaJ: : in

England pdni, yog, lal, and yoh And these four instance."^

which might be multiplied indefinitely, serve fiuLher to

show, by their resemblance to the Hindi pdni, Cg, lOJ, and
dnkh, that in Romani we have an Indian tongue. Eiidiger

first compared Romani, so long regarded as a thicve.s jargon,

with one of the New Indian dialects, and in 1782 published

the result of the comparison in his Xrwster Zxuvnchs dir

Spraclikunde. In 1783 Grellmann's Ilisionschcr Versvcit

reaped all the fruits of Eiidiger's research ; and in the larie
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year Marsden was independently led to a like discovery.

The conclusion, that the Gipsies wandered forth from

India is now almost universally accepted, but when,

or from what part of India, are questions on wliich few

have done more than idly speculate. Whether Koniani

is derived from Hindi, Marathi, *tc., can only be deter-

mined by minute investigations, which, long neglected, arc

now being carried on by various Orientalists. They

have at least established that Romani stands in the relation

of a sister, not a daughter, to the seven principal New
Indian dialects. Its forms are often more primitive than

theirs, sometimes than those of Pali or tlie Prakrits, ^.,7.,

vast, " hand " (Sanskrit has(a, Pali haitha), lashf, " wood "

(Sanskrit kashtha, Pali l-atiha),vusht, " lip" (Sanskrit osMJio,

Pali ottha)^ trash, "fear" (Sanskrit trdsa, Pali tas), triu,

'* three" (Sanskrit fri,inni; Pali ti, iini), and ;^rrf/, "brother"

(Sanskrit hhraia, Pali hhata). And while the archaisms

of Romani. forbid us to derive it from Hindi or Marathi,

some of its seemingly modsm forms are tlie resnlt of

independent development. On the other hand, our know-

ledge of Romani itself, and of the multitudinous spoken

dialects of India, is not at present sufficient to warrant our

pronouncing the former mure primitive tlian any of them
;

and as a fact many of its archaisms may be parallelexl in

the languages of Dardistan and Kaliristan (cf. iliklusich,

Beitrdye, iv. 45-54). Thvis there are difficulties on both

sides in the way of adjudicating between the opinions of

Ascoli and Miklosich. The former maintains (Sa'jyi

Indidni, vol. ii., 1875) that Romani," preserving certaiu

consonantal nexus which had almost entirely disappeared

at the epoch of the most ancient Prakrit texts, approaches

Sanskrit more nearly even than Pali—conclusions, he

observes, that harmonize Well v/ith Cataillard's pre-historic

theory. Miklosich, on the other hand, opposes that theory

in Meyer's Koiivcrsntions-LexlkoH (3d ed. 1S78), where he

infers from the agreement of Romani in its phonetic laws and

system of ca^e-endings with the modern Aryan languages

of India that the emigration cannot have takeu place till

these were formed, i.e., until after the Prakrit period.

In Europe Miklosich distinguishes thirteen Romani dia-

lects—the Greek or Turkish, Roumanian, Hungarian,

Moravo-Boliemian, -German, Polo-Lithuanian, Russian,

Finnish, Scandinavian, Anglo-Scottish, Italian, "Basque, and
Spanish. To those sliould be added tlie \\'ehh, wliiili,

generally unintelligible to the English Gipsy, is one of the

most perfect, as it has also been the least studied, of all the

dialects." As a general rule, the further these dialects remove
from Turkey, the more corrupt have they become, so that

the Gipsies of Spain, of Scandinavia, and in great measuie
of England, know no case or verb endings other than those

of the lands of their adoption. From Turkish Romani,
therefore, and Welsh the following examples will be drawn.

Tlie Turkish (marked T.) are taken from Paspati ; the

Welsh (W.) are derived from letters and stories written

by John Roberts, the oldest living harper, wliose thorough
knowledge of his language is probably unique.

The dofiiiito article', wanting in Asia, is supplied in evciy
European dialect by the Greek b and ti— b for the masculine, 7) for

the feminine and the oblique cases, e.g., "W. Polchdasowhcnrenga.ro
'
c vi'vcr triur/ai'fij, ** the sailor asked the other three," E collnj

prnd'in, "the Gipsy woman said." The imlcfinite article, in somo
'lialrcta supplied by ych^ " one," is still omitted by tlio Welsh and
tlie "deeper" Enfjlish Gipsies, e.g., Yckcr porro gougco ta porrcy
go>'fj''}j JivcHcs undra borrow vcsheslmj, "once (an) old man and (an)
old woman were livinp in (a) ^nat wood." Romani has no trace
nf either a dual number or a neuter grndcr. Excepting mono-
Myllnble<i, most of its nouns terminate in -o (masc.) and -i(fem.),
flsr/i-'j, "lad," r/iUi, "^'irl." Jfasculino nouup ending in o con-
Nona-it '"nr:n their feniiniuf^s in -?'!', as rom, "hubband." romni,
" wifr.'* I nanimatr olijocls arc indiffcrr'ntly masculina or feminine:
to tho fornir>r bi'Ionfjiui; gav, "town," nuA gad, "sliirt;" to the
latter nokj "nose," and hvk, "liungcr." Horn, "a husband," and
rahli, ** a gir]/' firr thus dccHned in Turkish Itomani:—

Sing. Plur.
Tom Rom-d
]Iom-L^ ]tom-i n

l{oni-t.-.koio l{om-i'irj,'oro

Jiom-csle

Itom-cfikc

ltom-<'ba

l{omt^ta^
lluni-a

Itoni-endc

Eoni-)ingho

Kom-6iilj;i

lloniMJiidar

J{om-;iic

Sing. Vvutl
Kom. Kalvli Takli-a

j^cc. ItnlJi-a l!akli-cri

Gen, llakii-akoio llakli-i'ngoro

Unt. L llakii-iilu

Dat.ii. iJakli-Akc

lustr. 1iakli-:(s;i

Abl. Itakli-Atju-

Voo. Ji*akli-o

Itakli-i'nJr

l!akli.(:;n-ho

llakli-enilj;i

Itakli-t'ndar

]:akl.:vIo

Kom.
Ace.

Gen.
JJat. i.

Dat. ii

liistr.

Abl.

Voc.

Hire the so-called jjenilive is in riulily an adjirlivo. U precedes

and agrees in gcndnr with its Jionn, e.g., T. r ilrnis^.slcii rnlli,
" the tlerv'i:ih*s dau^ditir ;" AV. soiuht/cslo Dtucli/o, " a pohh n Imx,"

and diiLci/ ]>cn, " ninllu-r's sister." AVehh Ciii^-iis oflni iisi- thu

dalivewhcrc vo should look for the f,'cnilivo, as in 3'r jiot/nr/ i/rrl- c

hnrrcndag ow VDdir.ifnj/, "to Invak one of the ]r-^n of Ihe bctl."

Jlativesand iustrunii'tilals arc turmrd by suliixin^ to artusalivcs

the lii'iiiirable post-jKislliunn fc ov Kr, "to," and «//•, "with;" anil

the -Vf r of tho ablative (ak-^o orciuiin^ in /.li-fttr, "wheinf," iir.

"uhciu from") Pott {i. 1^8) nunparis with flio I'ali ailverbial

ending -/o — Sansk. /i'S — J/aL -fnff in nt/i/fts. In most I'Jirojtinn

Itnuiani dialeels CDUsidenddc c-mifMsion luis niism in llie nse uf

tliu nblii|ue c.ws but ^Vld^ll Glpslfs i'mid<iy lliu fuliipwin^ ii;ililly

enough: Sing. ace. tc- ifi'hl 010 ?.-rii//ii,rs, " lo wc ihe kiiif,';'

ilat. niasc. tc dickcl j'^do jiiiinmahnj, " tn luuk fur his li\ihg;"

dat. fcni. jviul'is c goiitjot-lnj, " slio saitl to tlie woman;" iiisl.

r('Hrrd((s ow Lriilli'srm', "he sp^ke ullh the king;" vnc. /,'///,

"Sir!"— IMur. aec. tf /^ifsell c ailldi, " lo Iteli. \c thollipnin;"

dat. /" Irrrnv tfs ittidiui cfu\'/inw gmigr g^ " lo iiiakeit into ^lu.l•s for

Imr^ies;*' voc. C/it/io/liii/, "mates!" Xnuns eniliri;; lu -" foini llieir

idiiiid in AVcIsh.ai in Tuikihli llnni.ntii, in a< nnle.l V, f.g., rhuntif^

children" (sing, r/iifro), M\y\ chirilJug, "birds" (>iiig. rhhilli-);

otiur nouriR form it in -« or -i", as ihaiii, *^ '^\vW (si";^- chai),

innti, "land^i" (sin.ij. /'>»/!, t'etii/f't "Bi-lim" (^nig. j^fiA, kr. Of
adJeftiveM it need nnly In- remarked that, with raree.vreptions, tiny

tn<l in -o (nifiHC.) ami -i ifi in.), and form 1I10 pinial in -r, f.g., W

.

J'lV't tr licrra rsn tc rigrrrit tiuiirn tu(''g, " I f;i) *t» make iloihe.-s to

licpii ynii (plur.) warm." The terniinalinn of Uir- roni] ai.ilive is

-dfr, e.g., \\'. j'orro, "old," pftnukfrr, "older;" and the ftant of

a trnu superlative is fieiiuenlly RUpplieil, as in J'r- neb, hy \ n lix-infj

the deliir.le articlo to the rnmpuialive, e.g., AV. vfn fm oir jn'mi/un

,

" udio is the eh]rst." Jlomani jironouns jircM nl rut inten-sling

study, bintc cvi rywlirrc they have been betlir ]ue>(rvfd ihan any
oilier |iavts of sjirech. Turki^^li lloinani ;,'iveH j//*-, " J," imrii,

" m-," tthii'it, "we," &c., and fi>, "Ihoii," f/tf, " tlur," tiiuini,

"}p" (lit. tlmu-rte), &c., nil of wlii.-h foims are rmploved by
I'li^li.-h and WcUli Cii sics. Ilow t-trikin^'ly indl^d the 'i'nrkish

and Welsh dialvels agicff niny be seeii fium ihn iln^iancts following;

ihe^c paradij^ms, tnkrn fcom Pa'^pati, of or, ^he," (l/, *' she," and 0^

(IJuliLmidn Itrniaiu, ^0") "they' :
—

Xom. ov ill ol Dat. ii. li'-skc kike lui^he

Ace. 1«^ la Icn Instr. ^ lesa lasa lilndja

Gen. l^vkoro Jakoro U'nporo Abb K-star hilar lendar

Uul. i. Iibto kdg U'ndo

'Saw in AVeUh iJomani wo find: SiNo. IIasc. nom. J'cndus gov,

"said he;" f^en. Jcslo ]>icloo, " Iiis sbouhler;" ncc. corJns Jcs

poI<j, ** he called bini back ;" dat. i. degas Icsfng, " Ite gave him ;"

dat. ii. choLchg on> Jigc hskety, "quoth tho ^^culleinan to him;**

insL Ittchfrdns va\xr gcrh frsxtt, "ho sent anothei- ono uitli him:"
Six(;. Fr.yj. nom. yoi coindus />'<:, "she loved him;" ^en. iiirra

lacko iiogo dioin, "in Jier own way;" ace. gov comdns ht, "he
loved her ;" dat. i. (nicgjoncUs gnr c/iouinunj /;o.c/'7 hlng, iiAvlietlier

he knew something about her ;''
dat. ii. ja//n (c di'drl /idrj/, " lie

R0C3 to look for lier;" inst. Kommcsn to tc jos fatn, "will Ihou fjo

with licr:" Pli 1.. nom. yon jhrncs, " tiity were living;"f,'en. snu-e

chain bitchcrfiia Icvgo annylcn, " all the children send llieir love ;"

arc. commos tnlry tc 0/rhaics Ini, " I should like you to send llieni ;'*

dat. i. trosrl icndrig, "about them;" dat. i'l. po/chdas tnigrg, "ho
asked tlicm ;" instr. potrhdag trskcy no ivantiiics hnsa, " they asked
him what ho wanted with them ;" abl. tciardd 1ox from Icnda, " to

exlract money from them," where the English *' from " is redundant.
That nineteen out of the twenty-one forms of the Turkish diah-ct

rIiouKI be preserved in the Welsh after a separation of four centuries.

Komani, moreover, being an unwritten language, is singular; linrdly

less striking is the similniity in tho n?e of the rellexive jironoun

prs, "liimself" or "herself," e.g., W. diclcl pako dram glnn

pestay, " he sees his way before him ;" oiv Jack rivdns pes, " Jock
dressed himself ;" tc den pcngo lovo, " to give their money ;" c trin

morsh giUay pcngay, " the three men went away " (lit. " went to

themselves," a curious use). Tho third pronoun, lo, "ho," U,

"she," and /<*, *^' they," commonly only used after the nnxiliary

verb "to be," is also noteworthy, as playing an important part in

the forrpatinn of the verb. Instances of its use are— W. poafrg scslo

kinno, " tilj he was tired;" vajrivccchibalejigereg .vs ff, " shy wofl

n foul-tongucd woman ;" trashadng scslag, " they wire frightened."

The tiuxiliary verb runs in Turkisli Komani: I'ni.s. sing. is6tn,

iscin, isf {asti in Asiatic R.); plur. jsd7n,%wri?i, isl: iMrnr.r.
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ains- is&mm, isdtias, isds ; plur. isiimas, udiias, Csas. And in

Welsh Romani occur the furms, shorn, "I am;" shai., "thou

art;" sc, •ho ia " or " thoy are;" sham, "wo aro" (e.g., shnm

Irtchn-iln le las a kni filashin, " we are sent to get this man-

sion"); s/ic/i, "ye are;" shomas, " I was;' sAc«iks, "thouwcrt"
or,"yowcro;" s«, " he was" or " they were. " The terminations

of the jirescnt indicative in Turkish Eomaniare: Si.sG. -ca, -sa,

la; PLUn. -sn, -na, -na, which are joined immediately to the

verbal stem (identical witli the imiierative) if it is monosyllabic

and ends in a vowel, but otherwise are connected with it by a

vowel. For example, Id-m, "ftake;" U-sa {Usa\, hi-la (Ula),

hi-sn, U-na, U-Jia ; and kcr-d-va, " I make ;" kcr-l-sa, kc. ^Velsh

Romani retains all tlicso forms, e.g., bilchcrnva, " I send;" shoncsa,

"thou hearest;" pcncia, "he says;" bilckcrasa, "we send;" vena,

"ye come;" bitciurcni, "they send." In ^va {-mi in Asiatic E.),

•SI', and -la, {rf. lo above) may be recognized the first, second, and

tliird pcj'sonal pronouns ; the n of the second and third persons

plur.d may be compared with the n in ronUn, " husbands. ' The
imp?rrect is formed from tho present by the sulhx of -s, or, in tlie

Hungarian dialect, -hi, e.g., T. kcrdva-s, " I w.as making;" Hung.
kaiiic^a-hi, " tliou wast loving;" W. sallcs, *' he was laughing,"

jivencs, " they were living." This -s or -hi is the third person

singular of the auxiliary verb, ist, " it is," so that liteially kcnivas

means "I make -(-it is" (?some time ago). Perfects are com-
pounded of participles—ending in -do (rarely -to), -lo, and -no—
anrl tho auxUiary verb. Thus from T. pi}-riva, "I walk," part.

jiiriU, come'i pi r<l-6in, "I walked, " ;J('rnf-««, "thou walkedst,"

pii'l-iis, " he walked," &c. ; and from daia, " I give," part, diiiii,

liu6iH, " 1 gave." Here too the Welsh agrees generally with the

Turkish dialect, e.g., kerdoni, " I made," kcdilan, " thou madest,"

kei-das, "he made;" but kcdan, " we made," should properly be

k^rddm ; and for the third person plural Welsli R. , like the German
and other dialects, simply employs the plural participle, as dick/la,

" they saw." In Continental dialects a pluperfect is formed from

the perfect by arlding to it -a-s or -a-hi, just as the imperfect from

the presejit ; and for a future kama- [kamnva, " I love, wish, or

will") is prefixed to the present, e.g., kama-kcrdca, "I will do,"

hona-kciisn, "thou wilt do," &c. The sign of the subjunctive,

which supplies the place of an infinitive, is the conjunction tc,

"that," prefixed to the indicative, which usu.ally drops its vowel-

ending, eg , T. ierila diii lav tc phiel tukc, " he has two words

to tell (lit. that he tells) you;" \V. trashaday scslay tc dickcn

jiian, "they were frightened to see (lit. that they see) me."
Enough has been said to show that Romani is not so utterly
" degraded in its grammar " as Max MiiUer has declared it to be

;

nnd the following short Welsh Gipsy story (printed literatim from
Roberts) will illustrate some of the foregoing remarks :—

Yekcr a doi ses bearengaro ta vaver store moreh
;

yek ses

Onco iticjQ wrro (lO sailor and other four men; one wiis

pcltiinongero, ta ow vaver ses koramangaro, ta sivamangaro,
(a) blacksmith. uiiJ the other was (a) soldier, and (uj tjilor,

to pallano .ses kirchimackaro. Ow bearengaro potchedas c

uml tho last \sa3 (an) innkeeper. Tho sailor asked the

peltanengaro to vel apra ow doreav. Ow pcltanengaro pcndas,
blacksmith to come on tho sea. The blacksmitit said,

" Nau, shorn te ja te kcrra boottee." " So se tero bootee?" " Te
•* Xo, (I) am to V't to do woik." " What is thy work?" "To

tasarra sastarn," eliotchy ow pelttenengaro, " ta te kerravles undra
heat iron." quoth tho blacksmith, " and to make it into

chichaw grengcy." Potchnas ow bearengaro e vaver trinengcy te

shoes for horses." Asked the sailor tho other three to

ven adra ow bearo. Ow koramangaro pendas ta jalla te kcl
como in the ship. Tho soldier said that he goes to tnake

raoyabcn ta javaben; to sivamangaro pcndas, " Shom te ja te

facings and inarching: andtho tailor said, "(I)ara to go to

kerra esa te rig^Ten tomen tatay." A ow kirchimackaro pendas,

,

make clothes to keep you warm." And tho innkeeper said,

" Java ma te kerra lovina te kel toraeu matay, te jan saw
"Go I to mako beer to make you drank, that may go all

to menday kai ow Beng. " Okke saw dolestay. ^-'.'^

yoa to tho DeviL" Here (is) all to that (i.e., of that).

The Koraani vocabulary reveals positively atid negatively

the route by which the Gipsies must have entered Europe,

and the various ways by which they have since dispersed to

their present quarters. The absence, for instance, of Arabic

elements from every European dialect disproves a common
belief that the earliest immigrants may have landed in the

Balkan peninsula from Egypt. On the other hand, the

presence of Persian and Armenian words shows that they

must have traversed and halted in the lands where those

languages are spoken. Among the Persian are devrudl,

"sea," poshom, "wool," vesh, "forest," ambrol, "pear,"

and avgin, "honey;" whilst the Armenian words number
tweaty-si-X, according to Miklosich

—

grast, "horse," chor.

" deep," kot6r, " a piece," morti, "skin," &e. Again, every

dialect presents a large number of Greek Words, testify-

ing to the long residence of the Gipsies in a Greek-

speaking land. In the German Romani dialect Miklosich

reckons forty-two, besides the article, in the " English

thirty, which latter number might be certaiMy aug-

mented. ' jVJike in Russia and Spain, England and
Hungary, Gipsies call a road drom (Spojuos), time chairos

(icaipo'?), a horseshoe /)rtt/i (TriToXov), a hat «^at/r (crxtdSi),

ic. ; fn every land of Europe t^To, " seven," o^^rti, " eight,"'

and ivt'ia, " nine," have superseded the haut, asch, and
nau of Asiatic Gipsies. This identity of their borrowed
words disproves the view that the Gipsies of different

European countries are the result of successive immigra-

tions. Nc^xt to the Greek, and almost more numerous
than they, come the Slavonic elements. Miklosich cite.s

70 from the German dialect, 30 from the English, and
from the Spanish 46, among them being kralis, "king,"'

VUchhna, "inn," mdtchha, "cat," lovina, "ale " and plashta,

" cloak." Similarly English Rffmani contains Wallachian,

Magyar, German, and French words, showing that the

Gipsies reached England after wandering among Greeks,

Slavs, Magyars, Germans, and French. It must not how-
ever, be inferred from the foregoing that Romani is

essentially other than an Indian speech. The Gipsies'

linguistic pilferings form but a small percentage in the

2332 articles gathered together by Pott. And though some
of these articles, founded on error, must be struck out,

their place might be more than filled up by omissions

;

and the sum total is largely multiplied when one considers

how many derivatives are grouped under a single head.

Altogether, the entire stock of Romani words probably

exceeds 5000, though the number known to any individual

Gipsy is often small.

Elements of Literaiure.—The Gipsies have no literature

worthy of the name—nothing but some rude ballads,

some love and dance songs, and a considerable mass of

folk-tales. Valuable from a linguistic point of view, the

songs have little merit of their own, and seem to be mainly

echoes of Gentile strains. The folk-tales, however, wouki
possibly repay a keener investigation than they have yet

received. Alike in Wales and Turkey they may be identi-

fied with those of other Aryan races ; scarce one has yet

been published but its counterpart maybe found in Grimm's,

Ralston's, or other collections of European folk-lore. For

instance Paspati's third story, taken down at Constanti-

nople from a Gipsy professional raconteur, is unquestion-

ably the same as Grimm's Treuer Johanms. Similarly

in the Bukowina we meet with Romani versions of

Das tapfere Schneiderlein, Die zwei Briider, itc, whilst

Nazdrivdmi may be matched from Ralston's Hussian Folk-

tales, p. 73, and frequent mention is made of the waters

of life and death, of hills that butt together like rams

(cf. Ralston, p. 236), and of other features common in

Slavonic folk-lore. This resemblance of Romani to Gen-

tile stories may be explained (1) by the common origin

of the Aryan races, (2) by the Gipsies having borrowed from

the nations among whom they wander, or (3) by theto

nations having received their stories from the Gipsies.

Probably all three explanations aro true by turns, but the

first is sometimes excluded by an identity of details too

close to have been preserved through untold ages, and as to

the second it is hard to see how a story current at Pader-

born should have travelled eastward to Constantinople,

especially as Paspati's tales, enshrining words and phrases

otherwise obsolete, are plainly of some antiquity. Accord-

ingly the third explanation, that the Gipsies may have

carried Treuer Johannes and other stories westward with

them, deserves consideration. Some of the Gaelic stones

collected by Campbell wore, it should be remarked. tnkcD
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down fromTinklers ; and from a London Gipsy he obtained

a version of The Master Thief, which is current also among
Roumanian Gipsies. At present our information is far

too scanty to warrant a definite conclusion ; but could

it once be shown that the Asiatic possess the same stories

as the European Gipsies, it might be necessary to admit

tliat Europe owes a portion of its folk-lore to the Gipsies.^

Religious Meliefs and Observances.—" Tlie Gipsies," says

Grellmann, " brought no particular religion with tlicm, but

regulate themselves in religious matters according to the

country where they live, . . . wherefore most writers place

them below the heathens." This author notwithstanding,

the Gipsies mix with their beginnings of Christianity or

JIahometanism the relics of an older faith. Devel, their

name for God or sky, is akin to the Sanskrit "God" (r/.

di/aus, ' sky "), and the German Romani Miro baro devel

dela berscliindo, " my great God gives rain," i.e., "it rains,"

preserves the original signification. G>hiben,i "tliunder"

(lit. "bellowing of cattle"), is another reminiscence of

nature worship; and irushul, "cross" (Sanskrit irisuta,

' the trident of Siva"), presents a curious instance of the

transference of religious ideas. Beng, "devil," compared
by Jiliklosich witii the Sanskrit bhcka, " frog," is possibly

a survival of serpent-worship, traces of which may be also

found in various phrases, stories, emblems, and customs.

Survivals also of phallic worship may probably be seen in

the honour paid by the three great German Gipsy clans to

ths fir-tree, the birch, and the hawthorn (Liebicli, p. 38)

;

and in the veneration in which Welsh Gipsies hold the

fasciated vegetable growth known as the broado karo.

Tiicre are besides a number of other Gipsy superstitions

interesting enough in tliemselves, but which lose their full

significance by being at present isolated or insufficiently

authenticated, such as, for instance, the alleged devotion

of Norwegian Gipsies tu a moon-god, Alako (Sundt,

105-10). In the People ofTarkei/ (1878) the Tchingliianis

are said to keep a fire continually burning in their camp
;

on the first of May to go all in a body to the sea-coast or

banks of a river, where they thrice throw water on their

temples!, invoking the invisible genii loci to grant their

special wishes ; and annually to drink some potion, prepared

in a way known only to the oldest and wisest of the tribe.

Modes of Life.—In Turkey, according to Paspati, the

nomad Tchinghianes far outnumber the sedentary ; but
how far the same statement is true of Gipsies of other lands

is hard to determine. Certain at least it is that in England
few house-dwelling Gipsies are to be met with who do not

remember that their forefathers followed a wandering life, or

who do not themselves go temporarily under canvas as hop-

picking or the great race-meetings come round. But though

for centuries the tent has been the G ipsy's normal habitation,

it would not seem to have been so always, if we look to the

evidence of the Gipsy tongue. For had it been, assuredly

the Eomani name for " tent " would be everywhere the

same, whereas the Persian Gipsy calls it guri, the nomad
TchinghianS I'aldna (modern Greek KaroiVa), the sedentary

icherga (Turkish cherkeh), the Polish Gipsy czater, the Ger-

man tattin (from tallo, "hot"), the English tan, itc. On
the other hand, ker, "a house," occurs in every dialect.

From the time, however, cf Fitz-Simeon onwards Gipsies

have everywhere been found dwelling in tents, and his

description of these tents as "like those of the Arabs, low,

black, and oblong," talUes with Mr Boswell's:

—

" The tents are m.ade of rough blankets. They are ne.irly always
bro\vn ones, because the white blankets are not so good for the rain.

First of all tliey measure the ground with a ridge-pole, then they

• Seo ip.ispati (pp. 594-629), Miklosich (part iv.), Professor

Friedrich Miiller's Beilrdge ztir Kenntitiss dcr homSprachc (2 parts,

Vieun.-v, 1869-7li), and Dr Barbu Conatantinescu's Probe de LimHa si

Zileratura Tiganilor din Rovuinia (Bucharest, 1878).

take the kcttle-prop and make t)he holes e.Kactly opposite each other.

Then they take up the ridge-pole and stick all the rods into it.

Then theie is a blanket that goes behind, and is pinned on with
pin-thorns ; next to that come the large ones over the top of all,

also pinned with the same pins."

In the matter of dress, Mr Crofton, in Papers of iht

Manchester Literary Club (1876), infers that "Gipsies
formerly had a distinctive costume, consisting of a turban-

like headdress of many colours, together with a large

cloak, worn after the fashion of a toga, over a long loose

under-skirt." The Gipsies, however, of to-day can hardly

be said to have a distinctive garb, though certain minutia;

of dress still render them easily recognizable. In Tran-

sylvania, for instance, their women's ear-rings differ in

pattern from those of the natives ; the Hungarian Gipsy

chief wears sUver buttons, bearing a serpent crest ; and his

old-fashioned English brother decks his Newmarket coat

with spade-guineas or crown-pieces. The English Gipsy

woman may be known by her bright silk handkerchief,

her curiously-plaited hair, her massy rings, her coral or

bead necklace, and by the vionging-guno, a tablecloth

arranged bagwise over her back. In August 1878 Queen
Victoria was welcomed to Dunbar by a Gipsy " queen,"

one of the Reynolds family, who was "dressed in a black

robe with white silk trimmings, and over her shoulders

wore a yellow handkerchief. Behind her stood two other

women, one of them noticeable from her rich gown of purple

velvet, and two stalwart men, conspicuous by their scarlet

coats." On the other hand, the dress of the children

upon the Continent is simple, not to say scanty.

Everywhere Gipsies ply an endless variety of trades. In

Egypt they monopolize the art of serpent-charming ; in

France and Spain they sit as professional models ; in

England we meet Gipsy Methodist preachers, actors, quack

doctors, chimney-sweeps, carpenters, factory hand.s, &c.

But everywhere the men have three principal callings

—

workers in metals, musicians, and horse-dealers; everywhere

the women are "pleasaunt dauncers" as in the days of

Andrew Boorde, and by peddling and fortune-telling con

tribute their share—often more than their share— to the

family purse. Gipsies have long been famous as copper

and iron smiths in south-eastern Europe, where their

liorseshoes are reckoned unrivalled. The caldcrari (copper-

smiths) of Hungary and Transylvania, at certain intervals

make trading tcurs to Germany, France, England, Norway,

and even Spain and Algeria. The workers in iron, on

the other hand, seldom or never quit the land of their

adoption, as neither naturally do the few remaining aurari,

or Gipsy gold-washers of Transylvania. Simson describes

a primitive Tinkler method of smelting iron, and the caves

of Granada still echo to the clink of Gipsy anvils ; but

in England the surname Petulengro, "smith" {iiom j^stid,

" horseshoe "), alone recalls the days when Gipsies sur-

passed the Gentile in the farrier's craft. Liszt, in his

work Des Bohemiens et de leiir ifusique en Hongrie (Paris,

1859), ascribes to the Gipsies the creation of Hungary's

national music. Bartalus (18G8) contests the theory, but

few would hesitate to admit its plausibility who at the

Paris Exhibition (1878) or elsewhere have listened to the

Gipsies' thrilling performance of a czardas, or are familiar

with the undoubted compositions of Bihary, Csermak, and

other Gipsy maestri. The Gipsy's favourite instrument is

the violin, but few are the instruments he has not success-

fully essayed. The Eisteddfods of Wales have witnessed

the triumphs of Gipsy harpists ; and hundreds liave been

charmed by the -concerts of the Roberts family, not know-

ing they were hearing a Gipsy band. "The Egj-ptians,"

as Krantzius drily remarked in 1520, "frequently change

their horses
;

" horse-dealing and horse-stealing are too

often .synonymous terms with them. Fortune-telling is on

the wane ^v•ith Gentiles' waning belief in the fortune-
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tellcr'a powers. Tlie Gipsy crone can no longer persuade

the yeoman's wife to bury her treasure in the earth, and

return in a fortnight's time to find it—gone. Those halcyon

days of madmin are passed by ; the servants' hall is now

the only El Dorado left. Enclosure Acts have struck a

deadly blow at English Gipsydom, driving the wanderers

from breezy common and turf-edged lane to tlie smoky

suburbs of great towns, or at best the outskirts of some

watering place. Here, surrounded by Gentiles, the

younger generation forget the wisdom of the Egyptians,

relinquish time-honoured customs, and, wedding with the

sons and daughters of the land, widen the stream of

Romani blood, and so diminish its "depth." Several

accounts have been furnished of Romani marriages, but

they rarely tally, and some (Bright's, Eorrow's, and

Simsjn's) do not bear quotation. On the Continent one

common feature is the breaking by the chief of a flower-

crowned pitcher, from whose fragments, as they are many or

few, he argues the fortunes of the bridal pair. There are

many curious Gipsy practices relating to death and burial,

such as waking the corpse, burning the deceased's effects, the

fasting of his kinsfolk, and a species of tabu. The earliest

record of Gipsies burning the property of their dead occurs

in the Annual Register for 1773, p. 142 : "The clothes of

the late Diana Boswell, queen of the Gipsies, value £50,

were burnt in the Mint, Southwark, by her principal

courtiers, according to ancient custom" {cf. Liebich, p. 55).

Abstention from flesh or some other delicacy is not

always a sign of mourning for the dead {cf. Crofton in

Papers of the Man. Lit. Club, 1877) ; but its most interest-

ing form is where a Gipsy wife or child foi ever renounces

the favourite delicacy of the dead husband or parent. Like

motives prompt the dropping of the dead Gipsy's name
entirely out of use, any survivors who happen to bear the

same changing it to another. Much miglit be written of

a kind of ceremonial purity prescribed by Gipsy law, and
indicated in the language by the distinction between chiklo,

" dirty," and mokado, " unclean." To wash a tablecloth

with clothes is mokado, since it is connected with food
;

and a German Gipsy woman may not cook for four months

after childbirth, while a vessel touched by the skirt of a

woman's dress is held to be defiled. But with one other

widespread practice we must take our leave of Gipsy cus-

toms, that, namely, of leaving at a cross-rnad a handful of

grass or leaves, a heap of stones, a stick or some such mark
(patrin, " leaf ") to guide the stragglers of the band. See

Liebicb, p. 96, and Smart and Crofton, p. 199 ; and com-

pare " Pola," in Sleeman's Ramaseeana, or a Vocahidary

of the Thugs (Calcutta, 1836).

Cluxracter.—The Gipsy character, strange medley of

evil and of good, presents itself as black and hateful to

the outside world, whilst to the Romani race it is all that

is fair and lovable. " There 's nothing worse than mumply
Gentiles " is a saying often in Gipsy mauths, which aS'ords

a clue to much that is puzzling in the Gipsy's nature. He
is at war with mankind, for centuries his oppressors, and,

all being fair in war, may plunder and beguile at will, so

that he be not caught. Gipsies' light-heartedness and
courtesy are patent to all men ; but only to true or adopted

members of the tribe are their inmost hearts revealed.

Their principal faults are childish vanity, professional cun-

ning, indolence (caused by the absence of ambition), and

a hot passionate temper. But they are as ready to forgive

as they are quick to resent a wTong ; and before implicit

confidence their cunning gives place to inviolate honour,

a fact borne strongly out by an incident in the Life of the

actor Charles Mayne Young (p. 186, ed. 1871). Their family

affection is intensely strong, prompting a parent never to

chastise a younger child, a grown-up son meekly to take a

thrashing from his father ; and they are lavishly generous

to such as are poorer than themselves, even though Gentiles.

Their love of nature reveals itself in a hundred quaint, poetic

phrases, m a familiarity with beasts and herbs; their love-

of dumb creatures in the number of their pets. Quick and
versatile, all Gipsies readily adapt themselves to any state

of life ; they have so wonderful a gift of tongues that

formerly it was reckoned against them for a proof of
sorcery. That hitherto the race has produced, outside the

realm of music, none but mute geniuses, is rather due to

lack of education than of ability ; but " Zingaro " seems to

have only been a nickname of the Quentin'Matsys of the

South, Antonio SoIario(13S2-1455),and John Bunyan from

parish registers does not appear to have had one drop of

Gipsy blood {cf. Notes and Queries, 5th ser. vol. ii.).

Ihy-nque.—Outwardly as within Gipsies present strong

contrasts, some being strangely hideous, others very beau-

tiful, though not with a regular, conventional beauty.

Finely proportioned, they are as a race of middle stature,

but lithe and sinewy, in.sen£ible to cold or wet, capable cf

supporting great fatigue. They pride themselves on their

small hands and feet ; corpulence rarely occurs, and only

with the older women. 'The hair, black or dark brown,

inclines to coarseness, is often frizzled, and does not soon

turn grey ; the complexion, a tawny olive, was compared

by the Plymouth Pilgrims (1622) to that of the Indiana of

North America. The teeth are of dazzling whiteness and

perfect regularity, the cheekbones high ; and the aquiline

nose is overhung by a strongly-marked brow, knit often in

deep lines of thought. But the most striking feature is the-

full, dark eye, now lustreless, then changing to an expres-

sion of mysterious, childlike sorrow, presently blazing forth

with sudden passion. As is the case in other Oriental

races, the Gipsies early de.velop and early fade. See, in

the ArchivfUr Anthropologic (1872), M. Isidor Kopernicki's

learned and exhaustive treatise on Gipsy craniology.

Theoricg as to Origin.—Several attempts have been made to

identify Gipsies with nomad Indian tribes; Grellmann, for example,

discovers them in the Sudras, Richardson in the Nats {Asiatic

liescardics, vol. vii. 1784), Leland in the Doma, and B. R. Mitra

in the Bediyas {Memoirs of London Anthro]). Soc., vol. iii. , 1870).

These theories, however, need not detain ns long; they rest merely

on analogies, real or imagined, between the manners of Gipsies and

suell Indian vagrants, and not on the evidence of language. Kor,

were it even shown tliat any or all of these jtariahs speak Romani
among themselves, would such a discovery throw of necessity much
light on the origin of our European Gipsies; it might simply prove

tliat India h.is its Gipsy tribes. It is otherwise with the identificn-

tion of Gipsies with the Jats, who in the Punjab alone numbcnil
'

(1871) 1,309,399,-1 theory started by Pott, elaborated by Batail.

lard, and supported by Newbold, Sii- H. Rawlinson {Proceedings of

the Oeogr. Soc, vol. i., 1857), Professor de Goeje {Bijdrage tot de

Gcachicdonis dcr Zigcuners, Amst. , 1875), Captain Burton {Academy,

March 27, 1875), and a writer in the Edinburgh Review (July 1878).

About 420 A.D., says Firdousi {eirca 1000), the Persian monarch

Behram Giir imported 10,000 minstrels from India, assigning them

lands and cattle. But they, wasting their substance, angered the

kin", who bade them take their instruments, and roaming through

the land procure by their songs a livelihood, " wherefore the LAri

now wander about the world." Hamza, the Arab historian of

Ispahan (c. 940), had already told how Behram dispersed through

the cities of his realm 12,000 Indian musicians, "whose de-

scendants are known as Zuth ;" and of three writers who repeat

the tale Slirkhond (16th century) calls the musicians Djatt.

Thus Liri (mod. Pers. "Gipsy") appears to be synonymous with

Zulh or Jat, the name on the one liand of Damascus Gipsies (?),

on the other of an agricultural and cattle-breeding race inhabiting

the valley of the Indus. Neither are records lacking of west-

ward migrations of Jats from the Indus, as in 714 to Mopsuestia

and Antioch, while in 810 we hear of them in the Tigris valley,

in 834 in the marslies of Khuzistan, in 855 in the territory of the

Byzantine empi(e (Goeje). Jat theorists differ as to the date of tho-

great migration that gave Europe its Gipsies, the Edinburgh Review

writer placing it at 1025, while Sir Henry RawUnson regards our

Gipsies as lineal descendants of Firdousi's Liiri. These writers, how-

ever, all agree in making the Gipsies Jats; but none have essayed the

necessary comparison of Eom.ini and Jataki (the idiom of the

living Indian Jats), though Captain Burton himself has publi>!ied a

grammar of the latter m the Journal of ths Bombay Asiatic .Siciety

\, — i8
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<Borabay, 1849). We havo seen that the dialect of tho Turkish

Gipsies "haa remaiuod uncluingcd for near five centuries, and iho

Jats are said to "preserve their vernacular tongue wherever they

50." Supposing Gipsies then to have broken olf from tho main

at stem so late as the eleventh, or oven as early as the fifth cen-

tury A. D. , we should look for a striking resemblance between Jatald

and Romani. Compare, howovor, with tho foregoing paradigms

the following from Burton's grammar:

—

Sing. nom. ghord, "a
horse;" gcu. (jhore-dd; dat. ghore-n-dn; ace. ghord\ abl. ghore-tc or

-(ore, *' from a horse;" PLua. nom. ghore; gen. ghoridJi or ghorcU'

dd; dat. ghoridn Jiii7i, &c. The Jiitaki third personal pronoun,

again, runs:—SiNO. nom. ulia, "ho;" gen. usadd; dat. and aec.

ucmln; abb uste; Plur. nom. -ahc; gon. uhimld, &c. : its verbal

formation is almost equally unlike the Romani. In tho face of the

creat unlikeness of Itomani and Jataki one may well concur with

Bataillard in the rejection of this theory, and proceed to consider

the later views of that writer as advanced_in Lcs Origincs dca

Tsigancs (Par., 1875), Lcs Tsigayics de VAgc du Bronze (Par.,

1876), and £iat dc la question de tancicnneti des Taiganos eii

Europe (Par., 1877). He now believes the Gipsies to have existed

in Europe from immemorial times,—a conclusion to which he is

led by the absence of any record of their passage across tho Bos-

phorus, by their enslaved condition in Wallachia in the 141h

century, by the casual notices cited above of their presonco at a

atill earlier date, and by their present monopoly of metallurgical

arts in South- Eastern Europe. These mainly negative proofs lose

some of their force when we remark that neither ia any record

known to exist of the passage of Gipsies to England, Scotland,

or America; and that at CorSi in 1346 {i.e., in historic times) we
read of Gipsies being reduced to vassalage. Assuredly it is a mighty

leap from the Athingani of the 9th century A.D. to the Sigynme of

Herodotus (v. 9), whom Bataillard claims for the ancestors of tho

Gipsy race. The strength, however, of the theory lies less in

etterapted identifications than in its explanation of tho unsolved

problem, What was tho race that carried bronze to Northern and

Western Europe ? Referring for a general survey of the question to

the article Archeology, to E. Chantre's Agcdc Brojite (4 vols.

,

Paris, 1877), and to Lubbock's Prehistoric Tiines (2d ed., London,

1869), we extract from the last-named work the following pas-

sages:—"The absence of implements made either of copper or tin

aseras to indicate that the art of making bronze was introduced into

Europe, [a view confirmed by the fact that] wherever we find

tlie bronze Qwords or celts they are the same, not similar in char-

ecter, but identical. . , , The discovery of moulds proves that the

art of casting in bronzo was known and practised in many countries.

Hence it appears most probable that tho knowledge of metal is one

of those great discoveries which Europe owes to the East. . . .

The implements of bronze appear to have belonged to a race with

smaller hands than those of the present European nation. ... As
regards tho smallness of tho hands, wo must remember that Hindus
share this peculiarity, with Egyptians. . . , The Pbxnicians were

well acquainted with the use of iron. . . . We have still very

much to learn in regard to tho race by whom the knowledge of

metal was introduced into our continent." Each passage suggests

or is explained, by the supposition that this was no other than the

small-handed and eastern Gipsy race. The Calderarl work exclu-

sively in copper, uever in iron; no Gipsy bronze-smith would have
spoilt his trade by introducing iron. Traces might perhaps yet

bo found in Norway of tho workings of a band of Calderari, who
visited that country in 1874; and certainly the utensils they wrought
in France were exactly similar to those that they wrought iu Norway.
Bataillard's theory is strengthened by the fact that so high an
authority as M. de Mortillet—who is followed by Chantre and Bur-
nouf—had been independently led to a like conclusion in 1874. Its

strongest confirmation, however, is tlifi important discovery of Dr
Kopernickl that iu Eastern Gnlicia there survive to the present

day certain Zlotars (Ruth, "goldsmiths"), Gipsy workers in bronzo,

wliose processes Bataillard minutely describes in Lcs Zlotars (Paris,

1878). Difiiculties there are in accepting the theory:—the unsettled

question of the antiquity of the Romani tongue ; the yawning chasm
of a thousand years; above all, the unnoticed fact that nearly all tho

metallurgical terms of Romani seem to be borrowed from Greek

—

kaldi, "tin" {Ka\aiof); khiirkoiTia, "copper" (^tiA^w^a); moUi\
"lead" {fio\{>0iot/); kaJckavl, "kcttlo" (kokkcijQt;); a^mml, "anvil"
{&fi6vt) \ rin, "file" (^wf) ; si'ori, "hammer" {(r«pvpi) ; ksildvi,

"pincers" {^vxd^tov) \ kar/l/i, *'n^il" {.Kap<t>l) ; klidl, "key"
(xAfiSt); gampdruz, "bell" (Kafiirdua) ; a.nd p^talo, "horseshoe"
(jTCTaAoc). Tnfg looks like an insuperable ejection, since certainly

no Calderari of to-day would borrow from French or German tho

names for these the most familiar objects of his long-practised

calling; and unless Bataillard bo prepared to maintain that Greek
took tlie terms from Romani, not vice versa, his theory falls.

Bibliography.—The literature on the Gipsies is richer in appear-

ance thanin reality. Miklosich(i. 54-59)nnd Bataillard (icjiiern-tVj's

Travaxix relatifs aux Bo?Umicn.s, Paris, 1872) give tho titles of 118
works, a number which might be largely incrcaseU. But many of

these "worka** aro articlos hidden away in poriodicala, as "The

English Gipsies," by tho Rov. S. James, in The Church of Eng-
laiul Magazine, 1875 ; many are mere rochauffea of earFier publi-

cations. Imperfect though it be, Grellmann's Hisiorischcr Versvh
iibcr die Zigcuncr (178?*; 2d and enlarged cd., Gott, 1787; Eng.
translation by M. Kapor, 1787) remains the only attempt at a full

history of tlie Gipsy race; its grave deficiencies are beat supplied

by Spronglcr's Disaoriatio historica-juiHdica do Cinganis sive Zigeunis

Leyden, 1839), by Hopf's Eintoandxn-ung dor Zigcuncr in Europa
(Gotha, 1870), by tho historical portions of Miklosich's work, and
abovo all by Bataillard's De VApjKirilioii ct de la Dispersion des

Boh^init-jis e7i Europe (Paris, 1844), A'o^tv^/ffs Rccherchos (raris,1849),

Q.\\(ii:tatdc la Question y ko. (Paris, 1877). On tho language viewed
as a whole tho chief authorities aro

—

Die Zigcuncr in Europa wwrf

Asieri {2 vo\s. y Halle, 1844-45), by A. E. Voit ; Zig^'iuicHschcs {li&We,

1865), by G. H. AscoU ; and Vobor die Munduricn itnd die JVandcr-

vngcn dcr Zigeuncr Eurojias (8 parts. Vicuna, 1872-78), and
Bcitrdge tur Kcnntniss dcr ZigcuncrmuudarUn (4 parts, Vii'nna,

1874-78), by F. von Miklosich. From worlcs on tlio Gipsies of dilFo-

rent European lands the following may be given as a SL-Ioetion (the

more important being marked with an asterisk) :—for Turkey,
*£tiidos sur lcs Tchinghianh {Coustan., 1870), by A. G. I'aspati

;

for Roumania, tho unsatisfactory Orajmnnii-o, Dialogues, ct Vocuhu-

laire de la Langice dos Cigains (Paris, 18G8), by J. A. Yaillant; for

Hungary, A' czigduy nyolo clomoi {Pesth, 1853), by J. Bornomisza

;

for Bohemia, *Ilomdni Czib (Prague, 1821), by A. J. Puchmaj'er;

for Germany, *Die Zigoun/rr in ihi-cm Woscji nnd ihrcr Sj^rache

(Leipsic, 1863), by R. Liebich ; for Poland, Mys hidoriczny ludu
cygdnslcicgo (Wilna, 1830)j by T. Naibutt; for Russia, Vobcr die

Spi-ache dor Zigouncr in Rasslawl (St Pot. 1853), by 0. Bulitlingk;

for Norway, Borctning am Fantc- ellcr Landsirygcrfolkct i Norge,

(5 pai-tg, Christian., 1850-65), by E. Sundt; for Denmark, Tatcre

og Natmamisfolk i Danmark (C'oponh., 1872), by F. Byrlund ; for

England, *T}lc English Gipsies and their Language (London, 1873),

by C. G. Leland, Romano Lnvo-Lil : JKord-book of the English

Oipsy Language (1874), by G. Borrow, and * The D'ialed of the

English Gipsies (1875), by B. Smart and H. T. Crofton ; for Scot-

land, A History of tlus Gipsies (London, 1865), by W. Simson ; for

Italy, Zigeunerisches (Hallo, 1865), by Ascoli ; for the Basque
Country, Vocabulaire dc la Languo dos BoJumicns hahita^it lcs

Bays Basques Fran^ais (Bord. 1862); for Spain, Tho Zincali (2

vols., Lond., 1841; now ed. 1873'), by Borrow. Prom works ou
non-European Gipsies selection is unnecessary, since their sum total

is as follows;
—" Uebor die Sprache dor Zigeuner in Syrien," by

Pott, in Zeitschrift ftir die Wissonschaft dcr S^>rache (Berlin,

1846); Reisen durch Syrien, BalciMna, ko. (Berlin, 1854), by U.

J, Seetzen, containiog a Syro-Romani vocabulary; * " The Gipsies

of Egypt," in the Journ. of the Roy. Asiatie iioc. (Lond., 1856),

by Captain Nowbold, comproheuding vocabularies from Egypl^
Syria, and Persia ;

" Die Zigeunt-T iu ^.gypten," in Bctcrmanna
Miithcilunge7t (GothOf 1862), by A. von Krunipr ; Kotcs ct Questions

sur lcs Boh^miens en Algcrio (Paris, 1874), by P. Bataillard; and
Travels in tho East (Lond., 3823), by Sir W. Oustdey, vol. iii. of

W'hich gives a Karachi vocabulary. To those may be added the

specimens of tho Gipsy dialects of Asia Minor, furnished by Paspati,

and vocabularies from Armenia and Siberia in Miklosich's Beitriipe

(iv. pp. 33-41).
_

(F. H. G.)

GIRAFFE {Camelopardalis giraffa\^ mammal belonging

to tho ruminant group of the Artiodactyle Ungulates, and

the single living representative of the family Cameloparda-

lidcc. Intermediate between the members of the deer and
ox families, the giraffe differs from both in Laving neither

true horns nor antlera. It possesses however two solid,

bony, and persistent appendages, attached partly to tho

. frontal and partly to the parietal bones ; and not to tho

former only as in the true horned ruminants, and these, un-

like tho proceasea of iho latter, are distinct boues, separable,

at least m the young animal, from those of the forehead.

These horn-like peduncles aro completely covered over by
the skiu of the forehead, and are terminated by a tuft of

bristles, while in front of them there is a protuberance

caused by a thickening of the bone, sufficiently prominent

in tho male to havo been frequently described as a third

horn. The giraffe is tho tallest of existing animals, mea-

suring usually from 15 to 16 feet high—the females being

somewhat less—^.but attaining in the largest examples a

height of 18 feet. This exceptional elevation is chiefly due

to its great length of neck and limb, the cervical vertebrje,

although only seven in number as in other mammals, being

in this cnso exceedingly long. Its body is proportionately

short, measuring only 7 feet between the breast and m^ip,

and sUnts rapidly towards tho tuil— a peculiarity which, im^
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given rise to the erroneous impression that the fore legs of

the giraffe are longer than the pair behind. Its feet ter-

minate in a divitleJ hoof, which, says Sir Samuel Butler,

"is as beautifully proportioned aa that of the smallest

gazelle "; and the accessory hoofs found in most ruminants

are entirely awanting. Its head is small, its eyes large and

lustrous; and these, which give to the giraffe its peculiarly

gentle appearance, are capable of a certain degree of lateral

projection, which enable the creature without turning its

head to see around and to a certain extent behind it. The
elevated eyes of the giraf3 thus enjoy a wider range of

vision than those of any other quadruped. Its nostrils are

provided with a peculiar mechanism of sphincter muscles,

by which they can be opened or closed at will, and the

animal is thus enabled to avoid the injurious effects of the

sand storms which occasionally pass over its native haunts.

Giraffo.

Its tongue is remarkable for its great length, measuring

about 17 inches in the dead ar.imal, and for its great elas-

t-city and power of muscular contraction while living. It

13 covered with numerous large papillce, and forms, like the

t-nnb of the elephant, an admirable organ for the esamina-

tiou and prehension of its food. The graceful appearance

presented by the giraffe, to which it owes its name through

iHe Arabian Xirapha, is greatly lieightened by the orange-

lid colour of its hide, mottled as it is all over with darker

spots ; while in its long tail, ending in a luxurious tuft of

c irk-coloured hair, it possesses an admirable fly-whipper,

without which it would probably be impossible for the

firaffe to maintain its ground against the seroot fly and
other stinging insects of central Africa. It lives on open
plains in the neighbourhood of low woods, high forest

being scrupulously avoided, as depriving it of the exten-

sive prospect which forma its chief defence against the

attacks of its two great enemies—the lion and man. It

feeds almost exclusively on the foliage of trees, showing a
preference for certain varieties of mimosa, and for the young
shoots of the prickly acacia, for browsing on which the pre-

hensile tongue and large free lips of the giraffe are specially

adapted. It is gregarious in its habits, living in small herds

rarely of more than twenty individuals, although Sir S.

Baker, who hunted it in Abyssinia, states that he has seen

as many as a hundred thus herding together.

There is probably no animal more difficult of approach

than the giraffe, owing to that exceeding wariness which

prompts it to place sentinels to give the herd timely warning

of approaching danger, as well as to its ability, from the

elevated position of its eyes, and the openness of the ground

it frequents, to see danger, and from its keenness of scent

to smell it from afar. It is a fleet though by no means
graceful runner, its awkward, shambling gait being due to

its moving the fore and hind legs of the same eide simultane-

ously. In hunting it on horseback the rule to be observed,

according to the traveller already mentioned, is to press the

giraffe the instant he starts; " it is the speed that tells upon
him, and the spurs must be at work at the very commence-

ment of the hunt, and the horse pressed along at his best

pace ; it must be a race at top speed from the very start,

but should the giraffe be allowed the slightest advantage for

the firat five minutes the race wUl be against the horse."

In pursuing it. thus on horseback the experienced hunter

avoids too close an approach to the creature's heels, a blow

from which he has probably learnt to regard, with Dr
Livingstone, as leaving little to choose between it and "a
clap from the arm of a windmill." Although trusting for

safety to flight, it will, when brought to bay, even turn upon

the lion ; and not seldom does it defend itself tuccessfully

against his attacks by the vigorous blows of its powerful

limbs. It is, however, powerless against the "king of beasts"

when taken imawares, and with this object the latter lies in

wait by the banks of streams, and springs upon the giraffe

as it seeks to quench its- thirst. In captivity it is said to

make Uio of its skin-covered horns as weapons of defence,

giving impetus to the blow, not by depressing and then ele-

vating the head, as in the butting of an ox or sheep, but by

a sidelong swing of its muscular neck. The skin of the

giraffe is in many parts so thick that the bullet of the

hunter often fails to pierce it, the surest method of hunting

it being that pursued by the Hamran Arabs of Abyssinia,

who run it down, and when galloping at fuU speed cut the

tendons of its legs, or "hamstring" it, as this operation

is called, with their broadswords, and thus completely

disable it.

The giraffe is only found wild in Africa, where it ranges

throughout the open country of Ethiopia as far south as the

confines of Cape Colony. Until about fifty years ago it was

almost totally unknown in Europe ; it is now, however, to

be found in most of the European zoological gardens, where

it appears to thrive as well on corn and hay as on the

mimosas of its native haunts. It also breeds freely in con-

finement, so that it may now be regarded as acclimatized in

Europe. The giraffe fanyly was more largely represented

and enjoyed a wider distribution during the Miocene period,

fossil remains of extinct species having been found in

Greece and the Siwalik Hills; whUe an allied genus,

Selladoiherium, with less neck and more body than the ex-

isting giraffe, extended during the same period from the

south of France to north-west India.

The skin of the giraffe forms a valuable leather material,

that made from the thicker parts being in special request

for E;:ndals ; its flesh, according to Sir S. Baker, was, when

roasted, the best he had ever tasted; the tendons of '--3

long legs are valued by the Arabs as thread for sewing
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leather, and as strings fortlieir musical instruments; while

its leg bones, which differ from those of other ruminants in

being solid, are largely used in England in the manufac-

ture of buttons and other articles of bone.

GIRALDI, GiGLio Gregorio (U79-1552), or Lilius

Gregorius GjTaldus, one of the scholars and poets of the

golden age of Italian literature, was born June 14, 1479,

at Ferrara, where he early distinguished himself by his

talents and acquirements. On the completion of his literary

course he removed to Naples, where he lived on familiar

terms with Pontano and Sannazaro ; and subsequently to

Lombardy, where he enjoyed the favour of the ilirandola

family. At Milan in 1507 he studied Greek under Chal-

condylas ; and shortly afterwards, at Modena, he became
tutor to Ercole (afterwards Cardinal) Rangone. About the

year 1514 he removed to Rome, where, under Clement Vlf.,

he held the office of apostolic protonotary ; but having in

the sack of that city (1527), which almost coincided with

the death of Cardinal Rangone his most powerful jiatron,

lost all his property, he returned in poverty once more to

Mirandola, whence again he was driven by the troubles

consequent on the assassination of the reigning prince in

1533. The rest of his life was one long struggle with ill

health, poverty, and neglect ; and he is alluded to with

sorrowful regret by Montaigne in one of his £ssais (i. 34),

as having, like Sebastian Castalio, ended his days in utter

destitution. He died at Ferrara in February 1552; and
his epitaph makes touching and graceful allusion to the

sadness of his end. Giraldi was a man of very extensive

erudition ; and numerous testimonies to bis profundity and
accuracy have been given both by contemporary and by
later scholars. His. Historia de Diis Gentium marked a

distinctly forward step in the systematic study of classical

mythology ; and by his treatises De Annis et Mensibus, and
on the Calendariiim Eomanuni et Grcecnm, he contributed

to bring about the reform of the calendar, which was ulti-

mately effected by Pope Gregory XIII. His Progymnasma
adversus Literas et Literatos deserves mention at least

among the curiosities of literature ; and among his other

works to which reference is still occasionally made are His-

torice Poetanim Gr<eeoriim ac Lalinorwn; De Poetis snorum
temporum ; and De Sepidtitra ac vario sepeliendi ritu.

Giraldi was also an elegant Latin poet. His Opera Omnia
were published at Leyden in 1696.

GIRALDI, Giovanni B.^ttista (1504-1573), surnnmed
CvNTHius, CiNTHio, Or CiNTio, Italian novelist and poet,

born at Ferrara in November 1504, v;a3 educated at the

university of his native town, where in 1525 he became pro-

fessor of natural philosophy, and where, twelve years after-

wards, he succeeded Cello Calcagnini in the chair of belles-

lettres. Between 1542 and 1560 he acted as private

secretary, first to Ercole II. and afterwards to Alphonso II.

of Este ; but having, in connexion with a literary quarrel

in which he had got involved, lost the favour of his patrcn

in the latter year, he removed to Mondovi, where he
remained as a teacher of literature till 1568. Subsequently,

on the invitation of the senate of Milan, he occupied the

chair of rhetoric at Pavia till 1573, when, in search of

. health, he returned to his native town, where on the

30th of December he died. Besides an epic entitled Ercole

(1557), in twenty-six cantos, Giraldi wrote nine tragedies,

the best known of which, Orbecche, was produced in 1541.

The sanguinary and disgusting character of the plot of

this play, and the general poverty of its style, are, in the

opinion of many .of its critics, almost fully redeemed by
occasional bursts of genuine and impassioned poetry ; of one

scene in the third act in particular it has even been
affirmed that, if it alone were sufficient to decide the ques-

tion, the Orbecche would be the finest play in the world.

Of tha prose works of Giraldi the most important is the

Hecatommithi or Ecatomili, a collection of tales told some-

what after the manner of Boccaccio, but still more closely re-

sembling the novels of Giraldi's contemporary Bandello, only

much inferior in workmanship to the productions of either

author in vigour, liveliness, and local colour. Something,

but not much, however, may be said in favour of their pro-

fessed claim to represent a higher standard of morality.

Originally published at Monteregale, Sicily, in 1565, they

were frequently reprinted in Italy, while a French tranal.i-

tion by Chappuys appeared in 1583, and one in Spanish in

1 590. They have a peculiar interest to students of English

literature, as having furnished, whether directly or indi-

rectly, the plots of Afeasure for Measure and Othello. That

of the latter, which is to be found in the Hecatommithi

(iii. 7), is conjectured to have reached Shakespeare through

the French translation ; while that of the former (Hecat,,

viii. 5) is probably to be traced to Wheatstone's Promos and
Cassandra (1578), an adaptation of Cinthio's story, and to

his Ileptameroue (1582), which contains a direct English

translation. To Giraldi also must be attributed the plot of

Beaumont and Fletcher's Custom of the Country.

GIRALDUS CAMBRENSIS. See Barri.

GIRARD,Philippe Henri de (1775-I845),a celebrated

French mechanician, was horn at Lourmarin, in the depart-

ment of Vaucluse, 1st February 1775. In his early life he

manifested a strong aptitude for mechanical invention, and

he also at that time devoted his attention to botany, paint-

ing, and literature. When at the Revolution his family

took refuge in Italy he supported himself there for some
time by painting, but afterwards, at the age of eighteen, he

established a soap manufactory at Leghorn. Returning to

France after the fall of Robe-pierre, he began to conduct a

chemical work at Marseilles, but soon afterwards judged it

prudent to go to Nice, where he obtained the professorship

of chemistry and of natural history. Returning to Mar-

seilles about 1800, he afterwards went to Paris, where, in

company with his brother Frederick, he established a soap

manufactory. In 1804 he and his brother took out a

patent for what \i known as tlie fountain lamp ; and

at the "Exposition" of 1806 he was awarded a gold medal

for his one-cylindered direct acting steam engine. Napoleon

having in 1810 decreed a reward of one million francs to

whoever should invent a machine for the spinning of flax

equally successful with those in use for the spinning of

hemp, Girard, after a course of experiments, invented and

patented a flax-spinning machine. In 1813 he established

a flax mill at Paris and another at Charonne, in both of

which he made use of his machine ; but although he was

declared to have earned the reward offered for the invention

the fall of Napoleon in 1815 left the decree unfulfilled.

Oirard, who expected that the expenses connected with his

experiments would be met by the promised premium, now
got into serious money difficulties, and had to leave

Franco for Austria, where, besides establishing a flax mill

at Hirtenberg, he built the first line oi steam ships on

the Danube. In 1825, at the invitation of the emperor

Alexander I. of Russia, he went to Poland, where he erected

a flax manufactory, round which grew up a village which

received the name of Girardow. He was also appointed

chief engineer of the mines of Poland. In 1844 he re-

turned to Paris, and exhibited at the Exposition a large

number of iuventione, including a machine for combing flax,

a machine for making gunlocks, several new improvements

in guns, a piano of double octaves, and a new instrument

called the Tremolophone. For his inventions connected

with the manufacture of flax a gold medal was decreed

to him by the jury; and in 1845 the Society of In-

ventions awarded him a sum which raised the pension he

received from the Russian Government to 6000 francs.

Besides the inventions already mentioned, Girard was the
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author of a large number of others, many of them of con-

siderable importance in connexion with various departments

of industrial machinery. He died at Paris August 26,

1845. A pension of 6000 francs was bestowed in 1857

on his only surviving brother, and another on his niece.

GIRARD, Stephen (1750-1631), American philan-

thropist, was born at Bordeaux on 21st May 1750. At
the age of thirteen he commenced life as a sailor, and

followed his avocatioa with such assiduity that he was

enabled, before the French requisitions of age aud service

allowed, to become master and captain, in October 1773.

His first mercantile venture was to St Domingo in February

1774, whence he proceeded in July to the then colony of

New York. After trading for three years between New
York, New Orleans, and Port au Prince, he went to Phila-

delphia in May 1777, and gave up the sea for a mercantile

career. While he was engaged most successfully in the

prosecution of an extensive trade, the yellow fever in its

most malignant type broke out in Philadelphia, sweeping

away one-sixth of its population. When, during its height,

a hospital was established, for which it seemed almost im-

possible to secure competent management, Girard devoted

himself personally, fearless of all risks, to the care of the

sick and the burial of the dead, not only in the hospital, of

which he became manager, but throughout the city, sup-

plying the poorer sufferers with money and provisions.

Two hundred children, made orphans by tlie ravages of the

fever, were in a great measure thrown upon his care. From
this period his success commercially and financially was
unexampled. He gave a portion of his time to the manage-
ment of municipal affairs for several years, and rendered

eBBcient service as warden of the port and as director of

many public institutions. On the dissolution of th». Bank
of the United States, he instituted what is known now as

the Girard Bank. During the war of 1812 "he rendered

valuable services to the Government by placing at its

disposal the resources of his bank at a time of difficulty

and embarrassment, subscribing to a large loan which the

Government had vainly sought to obtain." Girard added

to his other avocations that of a practical agriculturist. He
died December 26, 1831.

Girard College was founded by him for tlie education

and support of the poor white orphans of his adopted city.

His fortune amounted to about seven and a half millions

of dollars. After specific legacies of two millions for the

erection and endowment of the college, §140,000 to his

relatives, $300,000 to the State for internal improvements,

$500,000 to the city of Philadelphia to improve its eastern

front, $116,000 to public charities, and various annuities

and legacies, he bequeathed the residue of his estate to the

city of Philadelphia, mainly for the improvement and main-

tenance of the college. The most minute directions were

given by Girard in regard to the buildings to bo erected,

and the admission and management of the inmates. He
specifically requires that the orphans be instructed in the

purest principles of morality, so that on their entrance into

active life they may evince benevolence towards their fellow

creatures, and a love for truth, sobriety, and industry.

As for religious belief they are left to adopt such tenets

as their matured reason may lead them to prefer; aud to

secure this he interdicts the employment, and even the

admission into the grounds, of any ecclesiastic whatever.

GIRARDIN, Madame Emile db, a French authoress,

was born at Aix-la-Chapelle, January 26, 1804, and died

at Paris June 29, 1855. Her maiden name was Delphine

Gay, and her mother, the well-known Madame Sophie Gay,

brought her up in the midst of that brilliant literary

society of which she was afterwards a conspicuous ornament.

in 1822 she obtained peculiarly honourable mention from

the Academy for a poem on the Devotion of the Sisters of

Sainte Camille at the Siege of Barcelona ; and not long after

she published two volumes of miscellaneous pieces, Essais
poetiqves (1824) and Noiiveattx essais poetiques (1825). A
visit to Italy in 1827, during which she was enthusiastically

welcomed by the literati of Rome and even crowned in the
capitol, was productive of various poems, of which the most
ambitious was Napoline (1833). Her marriage in 1831 to

M. Emile Girardin opened up a new literary career. The
contemporary sketches which she contributed from 1836 to

1839 to the feuilleton of La Presse, under the nom de plume
of Charles Dclaunay, were collected under the title of

Lettres Parisieiines (1843), and obtained a success which
has proved as permanent as it was brilliant. But it was to

more elaborate efforts that the authoress would have pre-

ferred to entrust her reputation, and she indeed confesses,

in a half serious half mocking mood, that it was almost
a disappointment to find herself famous for so slight a

thing. To the close of her life she continued to appear
both as a novelist and as a writer for the stage, and in both
departments she reaped a wide popularity through the .wit

and emotional force of her productions. Gontes cCune

vieillefille d, ses neveux (1832), La canne de Monsieur de

Bahac (1836), and 11 ne fav.l pas jouer avec la douleur

(1853) are among the best known of her romances; and
her dramatic pieces include L'Ecole des journalistes (1840),
Judith (1843), Cleopatre (1847), Cest la favte du mari
(1851), Lady TaHvfe (1853), La joie fait peur (1854), Le
chapeau ifun horloger (1854), and Une femme qui deteste

son mari, which did not appear till after the author's

death. In the literary society of her time Madame
Girardin exercised no small personal influence, and among
the frequenters of her drawing-room were Gautier and
Balzac, Alfred de Musset and Victor Hugo. During the

latter years of her life a pensive melancholy gathered round
her: for long years she had prayed the prayer of Hannah,
and her woman's heart had not been comforted. Her col-

lected works were published in six volumes, 1860-1861.

See Saiute-Beuve, CaugrHcs dtc ticndi. t. iii. ; G. de MoUnes,
'* Les feniraes po&tes," in Jicvucdcx Baix Moiidcs, July 1842 ; Taxile
Delord, Lcs Matinees litiiraircs, 1860 ; L'esprit dc Madame Girar-
din, avec une pre/ace par M. Lainartinc, 1862 : G. d'Heilly, Madame
de Girardin, sa vie ct scs ceuvres, 1868.

GIRARDIN, Saint-Marc (1801-1873), a poUtician and
man of letters whose real name was ilarc Girardin pimply,

was born at Paris in 1801, and died at Morsang-sur-Seine

on the 11th of April 1873. His school career at the Lycte
Henri IV. was a distinguished one, and he aftenv-ards took

university honours both in literature and law, but he never

practised at the bar. During the reign of Charles X. he
obtained several Academy prizes, and a mastership at the

Lyc^e Louis le Grand, though his liberal principles stood a

little in his way. In 1828 he began to contribute to the

Journal des Dehats, on the staff of which he remained for

nearly half a century. At the accession of Louis Philippe

he was appointed professor of history at the Sorbonne and
master of requests. Soon afterwards he exchanged his

chair of history for one of literature, continuing to contri-

bute political articles to the Bebats, and sitting as deputy in

the chamber from 1835 to 1848. As a professor he directed

his efforts chiefly against the clerical reaction. In 1844 he
was elected a member of the Academy. During the revo-

lution of February 1848 Girardin was for a moment a

minister, but after the establishment of ti'je republic he was
not re-elected deputy, nor did he take any prominent part

in politics during the second empire save with his pen. In
the capacity of journalist he continued to be active, and
interested himself not merely in moderate opposition to the

Government at home but also in foreign politics, especially

in the affairs of Syria, Greece, and Turkey. After the war

of 1870 he was returned to the Bordeaux assembly by his old
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department—the Haute Yienno. His Orleanist tendencies
and liis objections to the republic were Btrc»g, and though
he p.t first supported Thiers, he afterwards became a leader
of the opposition to the president He died, however, before
Thiers was actually driven from power. Saint-Marc
Qirardin was one of tlio most distinguished of the many
writers whose political and literary activities combined liave

raised them to distinction in France during this century,

but to whom there cannot be assigned tlie highest rank
either as politicians or as littdrateurs. His political claims
were not above those of a vigorous and intelligent journalist.

His professorial lectures were popular and well attended
;

his literary knowledge was wide, and included German and
Italian ; his criticisms, on which his claims as a man of letters

rest, were acute and well expressed, but not remarkable for

great subtlety or novelty of thought or style.

I His chief work is his Cours tie lUtirature dramaiique (184S-
'1863), a series of lectures the delivery and publication of which
Jiisted for over twenty years. This work has for second title Da
V Usage dcs Paaaians datis la Drama, which describes it more
accurately. The author goes tlirough the list of the various pasr
sions, and of the chief situations which call them out, discussing at
the .same time the mode in wliich they are treated in the most cele-

brated dramas oFancient and modern times. The source of these illus-

trations is not indeed limited to drama, and the lecturer takes a wide
range over the fields of poetry and romance. The result was doubt-
less as a course of lectures interesting and stimulating ; as a book
it is somewhat desultory. Among his other works may bo noticed
Essals de LiMratura (1844, 2 vols. ), made up chiefly of contributions
to the Dihats^ his Notices sttr VAUemagne {1S34), and many volumes
of collected Souvenirs, Jiejlaxiowi, &e. , on foreign countries and
l)assing events. His latest works of literary importance wore La
Fontaitu ct los Fahulislcs (1867) and an iuide sur J. J. Jioiisscau

(1870) which had appeared iu the lievve das Deux Mondcs.

GIRARDOiSr, Francois (1628-1715), a sculptor whose
works are typically characteristic of the epoch of Louis XIV.,
was born at Troyes in 1628, and died in the Louvre in 1715.
As a boy lie had for master a joiner and wood-carver of his

native town, Baudesson by name {Arch, de I'Art Fran<;ais,

v. 4), under whom he is said to have.worked at the chateau
of Li(5bault, where he attracted the notice of Chancellor
Soguicr. By the chancellor's influence Girardon was first

removed to Paris and placed in the studio of Francjois

Anguier, and afterw.ards sent to Rome. In 1650 he re-

turned to Franco, and seems at once tu have addressed him-
self with Eoniething like ignoble subserviency to the task of

conciliating Le Brun, who owed his start in life to the same
patron. Girardon is reported to have declared himself
incapable of composing a group, whether with truth or from
motives of policy it is impossible to say. This much is

certain, that a very largo proportion of his work wiw carried

out from designs by Le Brun, and shows the merits and
defects of Le Brun's manner—a great command of cere-

monial pomp in pre.senting his subject, coupled with a large

treatment of forms which if it were more expressive might
be imposing. The courtwhichGirardon paid to the "premier
peintre du roi " was rewarded. An immense quantity of

work at Versailles was entrusted to him, and iu recognition

of the succefasful execution of four figures for the Bains

d'ApoUon, Le Brun induced the king to present his protege

personally with a purse of 300 louis, as a distinguishing

mark of royal favour. In 1650 Girardon was made mem-
ber of the Academy, in 1659 professor, in 1C74 "adjoint
an recteur," and finally in 1695 chancellor. Five years

before (1690), on the death of 'Le Brun, he had also been
appointed "inspecteurgim^ral des ouvrages de sculpture"

—

a place of power and profit. In 1699 he completed the

bronze equestrian statue of Louis XIV., erected by the town
of Paris on the Place Louis le Grand. This statue was
melted down during the Revolution, and is known to us

only by a small bronze model (Louvre) finished by Girardon
himself. Ilia Tomb tf Richelieu (church of the Sorbonne)

teas saved from destruction by .M. Alexandre Lenoir, who

received a bayonet thrust in protecting the head of the
cardinal from mutilation. It is a capital example of
Girardou's work ; but amongst other important specimens
yet remaining may abo be cited the Tomb of Louvois (St
Eustache), that of Bignon(St Kicolas du Chardonneret), and
decorative sculptures in the Galerie d'ApoUon and Chambre
du roi, in the Louvre. Although chiefly occupied at Paris,
Girardon never forgot his native Troyes. In the Hotel de
Ville is still shown a medallion of Louis XIV., and in the
church of St R^my a bronze crucifix of some importance,

—

both works by his hand. In 1850 M. Corrard de Breban,
who has given much time to researches concerning artists

native to the town of Troyes, published a Notice sur la vie

el les ceuvres de Girardon.

GIRDLE, a band of leather or other material worn
round the waist, either to confine the loose and flowing outer
robes so as to allow freedom of movement, or to fasten and
support the garments of the wearer. In southern Europe
and in all Eastern countries the girdle was and still is an
important article of dress. Among the Romans it was used
to confine the tunica ; and so general was the custom that
the want of a girdle was regarded as strongly presumptive
of idle and dissolute propensities. It also formed a part of
the dress of the Greek and Roman soldier ; the phrase cin-

gulum deponere, to lay aside the girdle, was as equivalent to

quitting the service. It was used as now in the East to

carry money in ; hence zonam perdere, to lose one's purse.

Girdles and girdle-buckles are not found in early Celtic

interments, nor are they frequent in Crallo-Boman graves.

But in Frankish and Burgundian graves they are almost
constantly present, often ornamented with plaques of bronze
or silver, and the clasps and mountings chased or inlaid

with various ornamental designs, occasionally including

figures of the cross, and rude representations of Scripture

subjects. In later times girdles are frequently represented

on brasses and monumental eflSgies from the 12th to the

16th century. They were either of leather or of woven
materials, often of silk and adorned with gold and gems.
The mode in which they were worn is shown on the efiigies;

usually fastened by a buckle in front, the long free end of

the girdle was passed up underneath and then down over

the cincture, and through the loop thus formed the orna-

mented end hung down m front. Among the sumptuary
regulations of Edward III. there were prohibitions against

wearing girdles of gold and silver unless the wearer were of

knightly rank or worth £200 a year. Similar regulations

against extravagance in girdles are occasionally found to the

16th century. The brasses of the 15th century present

many beautiful examples of ladies' girdles, which were often

worn like that of the knight with the ornamental end hang-

ing down in front, sometimes with both ends depending

from a large clasp or ornamental fastening in the centre.

Allusions, to the girdle are common in the poetry of the

16th and 17ih centuries. The purse, the dagger, the rosary,

the pen and inkhorn and the bunch of keys were carried

suspended from it, and hence it was an ancient custom for

bankrupts or insolvent persons to put ofi' and surrender

their girdles in open court. It is recorded that the widow
of Philip I., duke of Burgundy, renounced her right of suc-

cession by putting off her girdle upon the duke's tomb.

The girdle, which was a very important element in the dress

of the Levitieal'priesthood, does not appear as an ecclesias-

tical vestment in the Christian Church until the 8th century.

Germanus, who died in 740, mentions the girdle worn by

deacons ; and Hrabanus ilaurus in the succeeding century

speaks of the girdle as one of the regular vestments, and

refers to its symbolism. Some centuries later the church

had to discountenance extravagance in this article of attire,

and splendour in the decoration of girdles was denounced

M secular and unbefitting the ecclesiastical character.



G I R— G I

R

623

GIRGEH, GiEOA, or Jiejeh, a town of Upper Egypt,

situated on the left bank of the Nile, about 9 miles north-

west of the ancient eity of Abydus. It owes its name to

the Coptic monastery of St George or Girgis, and is the

seat of a Coptic bishop, possesses eight mosques and a,

Roman Catholic monastery which ranks as the oldest in

Egypt, and numbers from 8000 to 10,000 inhabitants, of

whom about 500 are Christians. For a long time it was

the capital of the Sa'id.but this rank is now held by Soohag.

The worst enemy of Girgeh is the river, which was a quarter

of a mile to the east at the time of Pococke's visit about

17-10, but has gradually crept nearer, and is now slowly

undermining the very site of the town.

GIRGENTI, a city in the south of Sicily, at the head of

a provilice of its own name, occupies a, fine position about

3 miles from the coast on a platform of Mount Camicus,

more than 1100 feet above the level of the sea. It lies

about GO miles S.S.E. of Palermo, with which it is connected

by a railway 90 miles long. As seen from the lower ground
Girgenti presents a grandiose but sombre appearance, with

its buildings rising in close array from ancient substructions

and the steep rocks of the mountain ; but within it is for

the most part mean, monotonous, and melancholy, the

streets with few exceptions being confined, irregular, steep^

and ill-paved, and the houses all presenting the same grey-

brown walls, the same reddish roofs, and the same narrow

doors and narrow windows. The cathedral, begun in the

14th century, has still an impressive effect, in spite of the

incongruous mixture of styles ; but the interior is a typical

specimen of modern rococo. The acoustic conditions

are sufficiently peculiar : a word spoken in the softest

whisper at the entrance can be distinctly heard behind the

choir, 100 paces off. One of the chapels contains the shrine

and bears the name of St Gerlando, the first bishop of

Girgenti ; the altar-piece is a Virgin and Child by Guido
Reni ; and in the north aisle there stands a marble sarco-

phagus now used as a font, v/ith fine rUievos, probably of

Roman workmanship after a Greek original, representing

the story of Hippolytus and Phaedra. Not only are the

archives of frhe cathedral rich in historic documents of the

Norman period, but they profess to contain an autograph

letter of the devil himself. Among the other churches,

upwards of forty in number, S. Jfaria del Greci is worthy
of note as preserving two Doric pillars which had balonged
to the temple of Zeus Polieus, founded in .570 B.C. by
Phalaris, and are thus the oldest architectural remains in

GirgentL As the chief town of a province, Girgenti is the

residence of a prefect and the military headquarters of- the

district. It is- also the seat of the wealthiest bishopric

in Sicily, dating from the pontificate of Urban If. ; and
it possesses a chamber of commerce and art, an industrial

institute, a lyceum, a gymnasium, a technical school, and
an episcopal seminary. Its principal library, Bibliotheca

Lucchesiana, was presented to the town by Don Andrea
Lucchese of the family of Campo Franco ; the Casino
Empedocleo, with well-appointed library and reading-

rooms, was founded by a number of the wealthier citizen.s.

In the early part of the century Girgenti was a poverty-

stricken town, but it has attained a considerable degree of

prosperity since 1850. It lies in the centre of the sulphur

district of Sicily, and its port, formerly JIolo di Girgenti,

now Porto Empedocle, is the principal place of shipment.

The harbour has been largely improved since 1870: the

pier, originally constructed in the 17th century, in part at

least from the ruins of the temple of the Olympian Jupiter,

has been extended to a length of 4800 feet, so as to include

an area of 330,000 square yards, and the depth, which was
only 10 feet on the bar and 16 within, has been greatly

increased by dredging. Around the port, which is 3 nliles

from the city proper, has gathered a cluster of houses and

stores, and the spot is defended by a small fort. Almonds
and grain are the only important articles of export besides

sulphur ; but, though the grain-pits hewn out of the rock are

of large extent, the actual shipments of grain are not very
great. The average value of the annual export of sulphur

amounted, between 1868 and 1870, to £411,700, while that

of the other articles was less than £ 1 5,000 each. The popu-

lation of Girgenti was 18,802 in 1871, and that of Porto

Empedocle 6691. In the history of Girgenti there is little

of note ; the historical interest of the district gathers round
the splendid ruins of the older Agrigentum, which lie

between Girgenti and the sea.

See Piccone, Memorie storich; AgrigcntiTU ; De la dalle's Voyage
piltorcsque en Sidle \ Hackel's *

' Reiseskizzen aus Sicilien," in

Zeitschrifi far Erdk. zu Berlin, 1860 ; RenaD, *' Voyage en Sicile,^

in Revue des Deux Mondes, Nov. 1875.

GIRODET DE ROUSSY, Anne Loina (1767-1824),
better known as Girodet-Trioson, was bom at Montargis,

January 5, 1767. He lost his parents in early youth, and
the care of his fortune and education fell to the lot of his

guardian, II. Trioson, " m^decin de mesdames," by whom
he was in later life adopted. After some preliminary

studies under a painter named Luquin, Girodet entered the

school of David, and at the age of twenty-two he successfully

competed for the Prix de Rome. At Rome he executed

his Hippocrate refusant les presents d'Artaxerxes, and
Endymion dormant (Louvre), a work which was hailed with

acclamation at the Salon of 1792. The pecuUarities which
mark Girodet's position as the herald of the romantic move-
ment are already evident in liis Endymion. The firm-set

forms, the grey cold colour, the hardness of the execution,

are proper to one trained in the school of Da\'id, but these

characteristics harmonize ill with the literary, sentimental,

and picturesque suggestions which the painter has sought

to render. The same incongruity marks Girodet's Danae,

and his Quatre Saisons, executed for the king of Spain,

(repeated for Compi^gne), and shows itself to a ludicrous ex-

tent in his Fingal (St Petersburg, Leuchtenberg collection),

executed for Napoleon I. in 1802. This work unites the

defects of the classic and romantic schools, for Girodet's

imagination ardently and exclusively pursued the ideas

excited by varied reading both of classic and modern litera-

ture, and the impressions which he received from the exter-

nal world afforded hira little stimulus or check ; he conse-

quently retained the mannerisms of his master's practice

whilst rejecting all restraint on choice of subject. The
credit lost by Fingal Girodet regained in 1806, when he
exhibited Sc&ne de Deluge (Louvre), to which (in competi-

tion with the Sabines of David) was awarded the decennial

prize. This success was followed up in 1808 by the pro-

duction of the Reddition de Vienne, and Atala au Tombeau
—a work which went far to deserve its immense popularity,

by a happy choice of subject, and remarkable freedom from
the theatricality of Girodet's usual maimer, which, however,

soon came to the front again in his R^volte de Caire (I'SIO).

His powers now began to fail, and his habit of work-

ing at night and other excesses told upon his constitution

;

in the Salon of 1812 he exhibited only a Tete de Vierge; in

1819 Pygmalion et Galat^e showed a still further decline

of strength ; and in 1824—the year in which he produced

his portraits of Cathelineau and Bonchamps—Girodet died

on 9th December, aged fifty- seven.

The number of bis paintings is inconsiderable ; but he executed

a vast quantity of illustrations, amongst which may be cited those

to the Didot Virgil (1798) and to the Louvre Racine (1801-1805).

Fifty-four of his designs for Anacrcon were engraved by M.
Chatillou. Girodet wasted much time on literary composition,

Ilia poem Le Pcintre (a string of commonplaces), together with

poor imitations of classical poets, and essays on Le Genie and La
Grace, -were published after his death (1829), with a biographical

notice by his friend SI. Coupin de la Couperie ; and M. Delecluze,

in his Louis David ct son temps, has also a brief life of Girodet.
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QIRONDE, a maritime department in the S.W. of

France, formed from four divisions of the old province of

Guyenne, viz., Bordelais, Bazadais, and parts of P^rigord

and Ag(5noi3. It is bounded on the N. by tlie department
of Charente-Inf^rieure, E. by those of Dordogne and L)t-et-

Garonne, S. by tliat of Landes, and W. by the Bay of

Biscay. It lies between 44° 12' and 45° 35' N. lat. and
between 0° 18' E. and 1° 16' W. long., being lOG miles in

length from N.W. to S.E., and 80 in breadth from N.E. to

S.W. It takes its name from the river or estuary of the

Gironde formed by the union of the Garonne and Dordogne.

The department divides itself naturally into a western

and an eastern portion. The former, which is termed Les

Landes, occupies more than a third of the department, and
cfinsists chiefly of morasses, or of sandy and unfruitful

downs. The downs stretching along the sea-coast have,

however, been now planted with pines, which, binding

the sand together by means of their roots, afford an effica-

cious protection against the encroachments of the sea. Near
the coast are two extensive lakes, Carcans and Lacanau,

communicating with each other, and with the bay of

Arcachon, near the southern extremity of the department.

The Bay of Arcachon contains numerous islands, and on the

land side forms a vast shallow lagoon, a considerable

portion of which, however, has been drained and converted

into arable land. The eastern portion of the department
consists chiefly of a succession of hill and dale, and, especially

in the valley of the Gironde, is very fertile. The estuary

of the Gironde is about 45 miles in length, and varies in

breadth from 2 to 6 miles. The principal affluent of the

Dordogne in this department is the Isle. The feeders of

the Garonne are, with the exception of the Dropt, all small

West of the Garonne the only river of importance is the

Leyre, which flows into the bay of Arcachon. Tbe climate

is humid and temperate. Wheat, rye, maize, miUet, and
hemp are grown to a considerable extent. The corn pro-

duced, however, does not more than half meet the wants of

the inhabitants. The culture of the vine is by far the most
important branch of industry carried on, the vineyards

occupying about one-seventli of the surface of the depart-

ment. The wine-growing districts are the M^doc, Graves,

Cotes, Palus, and. Entre-deux-Mers. • The M^doc country

grows the three ^raiirfs crus. The Graves country forms a

zone .30 miles in extent, and is situated in the vicinity of

the Garonne and Dordogne, extending from Chatillon-sur-

Gironde to Langon. This is the Sauterne country. The
wines of the Cotes district are St Emilion, Pommerol, St

Laurent, St Hippolyte, St Christophe, and St George.

The Palus and Entre-deux-Mers produce is inferior. Fruits

and vegetables are increasingly cultivated, strawberries,

cherries, apricots, prunes, artichokes, and peas being largely

exported. Tobacco is also cultivated to a considerable ex-

tent. Large supplies of resin, pitch, and turpentine are

obtained from the pine wood. There are stone quarries and
smelting works, but few mines. The manufactures are

various, and, with the general trade, are chiefly carried on

at Bordeaux. Gironde is divided into the arrondissements

of Bordeaux, Blaye, Lesparre, Liboume, Bazas, and La
R6ole, with 48 cantons, and 547 communes. The chief

town is Bordeaux. The total area is 3761 square miles ; and
the population in 1866 was 701,855, and in 1876 735,242.

For a graphic description of the scenery of Les Landes in

Gironde see the novel Matlre Pierre of Edmund About.

GIRONDISTS. See France.
GIRVAN, a burgh, of barony and market-town, in the

county of Ayr, Scotland, is situated at the mouth of the

river Girvan, 21 miles S.W. of Ayr, and nearly opposite

Ailsa Craig, a rocky island 10 miles distant. The prin-

cipal industry was formerly hand-loom weaving, but the

number of persons so employed Las decreased from 3000

to 300. Of late years tne herring-fishing has been greatly

developed; in the spring of 1879 304 boats were engaged
in it, the " take " exceeding 20,000 crans. The harbour
is a tidal one, with a depth at high water of only 9 feet.

The public buildings are very superior ; and of late many
handsome villas have been erected. The situation of the

town is one of the finest in the west of Scotland, and the

shore atTords excellent facilities for sea-bathing. Tin
population, which was 7319 in 1851, had fallen to 4776
in 1871, but it is now increasing.

GLSORS, a town of France, department of £ure, is

situated in a pleasant valley on the Epte, 45 miles E.N.E.
of Paris. Of its ancient castle, which dates from the 12th
century, and was at one time one of the principal strong-

holds in the kingdom, the octagonal keep, built by Henry
II. of England, remains entire, and the rest of the ruins

still present an imposing appearance. Its ancient ramparts
have been converted into promenades. There is a fine old

church, the choir of which was built in 1240, and contains

windows with portraits of Blanche of Castile and Louis

VIII. The north portal is a good specimen of the florid

style of the Renaissance. The church contains some fine

sculptures and paintings. The principal other buildings

are the communal college, the convent, and the hospital.

Tbe industries include tanning, brewing, cotton-spinning,

and bleaching. The population in 1876 was 3590.

GITSCHIN, the chief town of a circle in Bohemia, is

situated on the Cydlina and on the North-West Austrian

railway, 50 miles N.E. of Prague. The principal buildings

are the parish church, erected after the model of tlie pilgrim's

church of Santiago de Compostella in Spain; the prison,

formerly a Jesuit college ; the castle, built by Wallenstein

in 1630; the gymnasium, the normal school, and the real

school. There is a considerable trade in corn. Gitschin

was made the capital of the duchy of Friedland by Wallen-

stein in 1627, at which time it contained only 200 houses.

Wallenstein was interred at the neighbouring Carthusian

monastery, but in 1639 the head and right hand were taken

hy General Ban^r to Sweden, and in 1702 the other remains

were removed by Count Vincent of Waldstein to his heredi-

tary burying
,
ground at Munchengratz. At Gitschin the

Prussians gained a great victory over the Austrians, June
29, 1866. The population in 1869 was 6750.

GIULIO ROlVtANO. See Pippi.

GIUNTA PISANO, the earliest Italian painter whose
name is, found inscribed on an extant work, exercised his

art from 1202 to 1236; he may perhaps have been bom
towards 1180 in Pisa, and died in or soon after 1236.

There ^s some ground for thinking that his family-name was
Capiteno. In recent times some efforts have been made to

uphold his deservings as an artist, thereby detracting bo far

from the credit due to the initiative of Cimabue ; but

it cannot be said that the.'ie efforts r*t on a very solid basis.

To most eyes the performances of Giunta merely represent

a continuing stage of the long period of pictorial inaptitude.

The inscribed work above referred to, one of his earliest,

is a Crucifix now or lately in the kitchen of the con-

vent of St Anne in Pisa. Other Pisan works of like

date are very barbarous, and some of them may be also

from the hand of Giunta. It is said that he painted

in the upper church of Assisi,—in especial a Cruci-

fixion dated 1236, with a figure of Father Elias, the

general of the Franciscans, embracing the foot of the cross.

In the sacristy is a portrait of St Francis, also ascribed to

Giunta ; but it more probably belongs to the close of the

13th century. This artist was in the practice of painting

upon cloth stretched on wood, and prepared with plaster.

GIURGEVO, in Roumanian Giurgiu or Shursha, a town

of Roumania (formerly of Lower Wallachia), at the head of

the district of VLashka, lies on the left or northern bank of
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the Danube, over against RUstcliuk in Bulgaria, and is

ilifitaut about 40 miles from Bucharest, with which it has

been connected by railway since 1869. It presents on the

whole rather a mean appearance, rising out of the mud
embankments of the river, but its population is increasing,

its commerical advantages as the port of Bucharest are

becoming more generally recognized, and improvements are

consequently being effected in the town itself. It is the

Beat of a court of primary instance, and has a normal school

and a gymnasium. The fortifications to which it was

formerly indebted for no small part of its importance were

destroyed in 1829, and its only defence is a castle on the

island of Slobosia, with which it communicates by a bridge.

Giurgevo, or, as it was called by its founders, San Zorzo,

that is, San Giorgio, or St George's, owes its origin to the

Genoese of the 14th century. It has frequently figured in

the wars whereby the lower Danube has so often been laid

waste. The population in 1875 was about 15,000.

GIUSTI, Giuseppe (1 809-1 SiO), Tuscan satirical poet,

was bom at Monsummano, a small village of the Valdinie-

vole, on May 12, 1809. His father, a cultivated and rich

man, accustomed his son from childhood to study, and

himself taught him, among other subjects, the first

rudiments of music. Afterwards, in order to curb his

too vivacious disposition, he placed the boy under the

charge of a priest near the village, whose severity did

perhaps more evil than good. At twelve Giusti was sent

to school at Florence, and afterwards to Pistoia and to

Lucca; and during those years lie wrote his first verses.

In 182G he went to study law at Pisa; but, disliking the

study, he spent eight years in the course, instead of the

customary four. He lived gaily, however, though his father

kept him short of money, and learned to know the world,

seeing the vices of society, and the folly of certain laws

and customs from which liis couutfy was suffering. The
experience thus gained he turned to good account in the

use he made of it in his satire.

His father had in the meantime changed his place of

abode to Pescia ; but Giuseppe did worse there, and in

November 1832, his father having paid his debts, he re-

turned to study at Pisa, seriously enamoured of a woman
wHiom he could not marry, but now commencing to write

in real earnest in behalf of his country. With the poem
called La Ghigiiottvia (the guLUotine), Giusti began to

strike out a path for himself, and thus revealed his great

cenius. From this time lie showed himself the Italian

Buranger, and even surpassed the Frenchman in richness of

language, refinement of humour, and depth of satirical

conception. In Biiranger there is more feeling for what is

needed for popular poetry. His poetry is less studied, its

vivacity perhaps more boisterous, more spontaneous; but
Giusti, in both manner and conception, is perhaps more
elegant, more refined, more penetrating. In 1834 Giusti,

having at last entered the legal profession, left Pisa to go
to Florence, nominally to practice with the advocate Capo-
quadri, but really to enjoy life in the capital of Tuscany.

He fell seriously in love a second time, and as before was
abandoned by his love. It was then he wrote his finest

verses, by means of which, although his poetry was not

yet collected in a volume, but for some years passed

from hand to hand, his name gradually became famous.

The greater part of his poems were published clandes-'

ticely at Lugano, at no little risk, as the work was destined

to undermine the Austrian rule in Italy. After the publi-

cation of a volume of verses at Bastia, Giusti thoroughly

established his fame by his Gingillino, the best in moral

tone as well as the most vigorous and effective of his

poems. The poet sets himself to represent the vileness

nf the treasury officials, and the base means they used to

;onceal the necessities of the state. The Gingillino has

10—23

all the character of a classic satire. When first issued

in Tuscany, it struck all as too impassioned and per-

sonal Giusti entered heart and soul into the political

movements of 1847 and 184 8, served in the national

guard, sat in the parliament for Tuscany ; but finding that

there was more talk than action, that to the tyranny of

princes had succeeded tbe tyranny of demagogues, he
began to fear, and to express the fear, that for Italy evil

rather than good had resulted. He fell, in consequence,

from the high position he had held in public estimation,

and in 1848 was regarded as a reactionary. His friend-

ship for the marquis Gino Capponi, who had taken bins-

into his house during the last years of his life, and wlio-

published after Giusti's death a volume of illustrated pro-

verbs, was enough to compromise him in the eyes of such,

men as Guerrazzi, Ilontanelli, and Niccolini. On May 31,^

1850, he died at Florence in the palace of his friend.

The poetry of Giusti, under a light trivial aspect, has a

lofty civilizing significance. The type of his satire is

entirely original, and it had also the great merit of appear-

ing at the right moment, of wounding judiciously, of

sustaining the part of the comedy that castigat ridendo

mores." Hence his verse, apparently jovial, was received

by the scholars and politicians of Italy in all seriousness.

Alexander Manzani in come of his letters showed a learty
admirition of the genius of Giusti; and the weak Austrian

and Bourbon Governments regarded them as of the gravest

importance.

His poems have been ofti^n reprinted, the best editions being
those of Le Monnierof Florence, and also that published in Verona,,
with valuable annotations, by Professor Giovanni Fioretti in 1876.
Besides the poems, and the provei^ba already mentioned, we have a
volume of select letters, full of vigour and written iu the best
Tuscan language, and a fine critical discourse on Giuseppe Parini,

the satirical poet of the last centuj-y, whose poetical works are
published in a volume by Le Monnier. La some of his composi-
tions the elegiac rather than the satirical poet is seen, l^ny of

his verses have been excellently translated into German by Paul
Heyse. Good Engli.sh translations were pubUshed in the Atluiiaeum.
by the late llrs T. A. TroUope.

GIUSTINIANI, the name of a promment Italian family
which originally belonged to Venice, but established itself

subsequently in Genoa also, and at various times had repre-

sentatives in Naples, Corsica and several of the islands of

the Archipelago.

In the Venetian line the following are most worthy
of mention. I. LofiENZO (1380-1 405), the Laurentins
Justinianufl of the Eoman calendar, at an early age
entered the congregation of the canons of Saint George
in Alga, and in 1433 became general of that order. About
the same time he was made by Eugenius IV. bishop of
Venice; and his episcopate was marked by considerable

activity in church extension and reform. On the removal

of the patriarchate from Grado to Venice by Nicholas V. in

1451, Giustiniani was promoted to that dignity, which he
held for fourteen years. He died on January 8, 1465, was.

canonized byPope Alexander VIII., his festival (semi-duplex)

being fixed by Innocent XII. for September 5th, the anni-

versary of his elevation to the bishopric. His works, con-

sisting of sermons, letters, and ascetic treatises, havr been
frequently reprinted,—the best edition being that of the^

Benedictine P. N. A. Giustiniani, published at Venice in

2 vols, folio, 1751. They are wholly devoid of literary-

merit. His lite has been written by Bernard Giustiniani,

by Maffei, and also by the Bollandists. (2.) Leonaedo-
(1388-1446), brother of the preceding, was for some years

a senator of Venice, and in 1443 was chosen procurator of
St Mark. He translated into Italian Plutarch's Lives of
Cinna and Lumllvs, asd was the author of some poetical

pieces, amatory and religious, as well as of rhetorical prose

compositions. (3. )BEnNAKDo(l 408-1 499),'son of Leonardo,

^'as a pupil of Guarino and of George of Trebizond, and
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entered the Venetian senate at an early age. He served on

several important diplomatic missions both to France and

Rome, and about 1485 became one of the council of ten.

His orations and letters were published in 1492; but his

title to any measure of fame he possesses rests upon his

history of Venice, De Online Urbis Venetiarum re^unque

ah ipsa gestis Mstoria (1492), which was translated into

Italian by Domenichi in \5ib, and which at the time of its

appearance was undoubtedly the best work upon the subject

of which it treated. It is to be found in vol. i. of the

Thesaurus of Graevius. (4.) Pietbo, also a senator, lived

in the 16th century, and wrote an Historia rerum Venetarum

in continuation of that of Bernardo. He was also the

author of chroaicles De Gestis Petri Mocenigi and De Bella

Venetorum cum C'aroto VIII. The latter has been re-

printed in the Script. Her. Ital., vol. xxi.

Of the Genoese branch of the family the most prominent
members were the following. (1.) Paolo, di Moniglia
(1444-1502), a member of the order of Dominicans, was,

from a comparatively early age, prior of their convent at

Genoa. As a preacher he was very successful, and his talents

were fully recognized by successive popes, by whom he was
made master of the sacred palace, inquisitor-general for aU
the Genoese dominions, and ultimately bishop of Scio and
Hungarian legate. He was the author of a number of

Biblical commentaries (no longer extant), which are said to

have been characterized by great erudition. (2.) Agostino
(1470-1536), was born at Genoa, and spent some wild

years in Valencia, Spain. Having in 1487 joined the

Dominican order, he gave himself with great energy to the

study of Greek, Hebrew, Chaldee, and Arabic, and in 1514
commenced the preparation of a polyglot edition of the

Bible. As bishop of Nebbio in Corsica, he took part in

some of the earlier sittings of the Lateran council (1516-
17), but, in consequence of party complications, withdrew to

his diocese, and ultimately to France, where he became a
pensioner of Francis I., and was the first to occupy a chair

of Hebrew and Arabic in the university of Paris. After an
absence from Corsica for a period of five years, during which
he visited England and the Low Countries, and became
acquainted with Erasmus and More, he returned to Nebbio
ibout 1522, and there remained, with comparatively little

intermission, till in 1536, when, while returning from a visit

to Genoa, he perished in a storm at sea. He was the possessor

of a very fine library, which he bequeathed to the republic

of Genoa. Of his projected polyglot only the Psalter was
published (Psalterium HehraBum, Grcecum, Arahicum, et

Chaldaicum, Genoa, 1616). Besides the Hebrew text, the
LXX. translation, the Chaldee paraphrase, and an Arabic
version, it contains the Vulgate translation, a new Latin
translation by the editor, a Latin translation of the Chaldee,
and a collection of scholia. Giustiniani printed 2000 copites

at his own expense, including fifty in vellum for presentation
to the sovereigns of Europe and Asia ; but the sale of the
work did not encourage him to proceed with the New Testa-
ment, which he had also prepared for the press. Besides
an edition of the book of Job, containing the original text,

the Vulgate, and a new trai;slation, he published a Latin
version of the Moreh Nevockim of Maimonides {Director
Dubitantium aut Perplexorum, 1520), and also edited in

Latin the Aureus Libellus of jEneas Platonicus, and the
Timcgus of Chalcidius. His annals of Genoa {Castigalissimi
annali di Genova) were published posthumously in 1537.

The name Giustiniani has also been borne by the follow-
ing:—(1.) PoMPEio (1569-1616), a native of Corsica, who
served under Alessandro Famese and the marquis of Spinola
in the Low Countries, where he lost an arm, and, from the
artificial substitute which he wore, came to be known by the
soubriquet Bras de Fer. He also defended Crete against
tba Turks ; and subsequently was killed in a reconnaissance

at Friuli. He left in Italian a personal narrative of the war
in Flanders, which has been repeatedly published in a Latin

translation (SeWwm .Se/jTiCMm, Antwerp, 1609). (2.) Giov-
anni (1513-1556), born in Candia, translator of Terence's

Andria and Eunuchus, of Cicero's In Verrem, and of

Virgil's yEtieid, 1. viii. (3.) Orsatto (1538-1603), Vene-
tian senator, translator of the (Edipus Tyrannus of Sopho-
cles, and author of a collection of Rime, in imitation of

Petrarch. He is regarded as one of the latest representa-

tives of the classic Italian school. (4.) Gbkonimo, a

Genoese, flourished during the latter half of the 1 6th cen-

tury. He translated the Alcesiis of Euripides and three of

the plays of Sophocles ; and wrote two original tragedies,

Jephte and Christo in Passione. (5.) Vincenzo, who in the

beginning of the 17th century built the Eoman palace and
made the art-collection which are still associated with hia

name (see Galleria Gimliniana, Rome, 1631). The collec-

tion was removed in 1807 to Paris, where it was to some ex-

tent broken up. In 1815 all that remained of it, about 170
pictures, was purchased by the king of Prussia and removed
to Berlin, where it forms a portion of the royal museum.
GIVET, one of the strongest fortified towns of France,

on the Belgian frontier, situated in the department
of Ardennes, on the river Meuse, 40 miles N.N.E. of

Meziires. The Eastern French railway connects it with
Rheims, and the Belgian railways connect it with Namur
and Charleroi. It is divided into three portions—the
citadel called Charlemont, and Grand Givet on the left

bank of the river, and on the opposite bank Petit Givet,

connected with Grand Givet by a stone bridge of five

arches. The citadel of Charlemont, built by the emperor
Charles V. in 1555, is situated at the top of a precipitous

rock 705 feet high, and on the east side, by which alone it

is accessible, is fortified by six bastions and several other

works. Grand Givet has four bastionsand three ravelihs, and
Petit Givet 3 bastions. The fortress has accommodation for

25,000 men. but can be held by 3000 or 4000. The town
is famed for its clay tobacco-pipes. There are also manu-
factures of nails, lead pencils, sealing wax, white lead, glue,

earthenware, and leather, and the town has some trade.

The population in 1876 was 5275.

QIVORS, a town of France, department of Rh6ne, is

situated on the Rhone and the canal of Rive-de-Gier, near

the railway between Lyons and St iltienne, 14 mUes south

of Lyons. It has glass and tile works, potteries, tanneries,

foundries, silk factories, and dyeworks, and is the prin-

cipal entrepot for the coal and coke of the Gier valley.

Near it are the ruins of the chateau of St Gerald and of tho

convent of St Ferr^ol. Population (1876), 10,856.

GLACIER,^ a name given to a mass of ice, having its

origin in the hollows of mountains where perpetual snow
accumulates, but which makes its way down towards the

lower valleys, where it gradually melts, until it terminates

exactly where the melting, due to the contact of the warmer
air, earth, and rain of the valley, compensates for the

bodily descent of the ice from the snow reservoirs of the

higher mountains.

The diminution of temperature as we ascend the slopes

of mountains, is indicated by successive zones of vegetation,

and finally by the occurrence of perpetual snow (see

Geology, p. 280). It was first shown by Baron Humboldt
and Von Buch that the limit of perpetual snow depends

principally on the temperature of the summer, and not

upon that of the whole year.

* The following are synonymfi in different langnagea and dialects:

—

French, glacier ; Gennan, gletscher ; Italian, ghiaccmja ; Tyrolese,

fern ; in Carinthia, ktiss ; in the Valais, biegno ; in part of Italy,

vedretio ; in Piedmont, ruixe ; in the Pyrenees, aemeilU ; in Norway,
iisbrae or iisbrcde ; in Lapland, geikna qt jegna ; in Iceland, JUkull or

fail-j'jkuU.
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A glacier usually protrudes into a valley far below the

limit of perpetual snow, and terminates amidst a wilderness

of stones borne down upon its surface and deposited by its

fusion. This earthy and rocky rubbish is termed moraine

matter, and has 'already been described (Geology, p.

281). Lying in front of the lower end of a glacier, it

marks in a characteristic and certain manner the greatest

limit of extension which the glacier has at aey one time

attained. Sometimes a glacier is seen to hare withdrawn

very far within its old Umits, leaving a prodigious barren

waste of stones in advance .of it, which, being devoid of

soil, nourishes not one blade Of grass. At other times the

glacier pushes forward its margin beyond the limit which

it has ever reached (at least within the memory of man),

tears up the ground with its icy ploughshare, and shoves for-

ward the yielding turf In wrinkled folds, uprooting trees,

moviijg vast rocks, and scattering the walls of dwelling-

houses in fragments before its irresistible onward march.^

The lower end cf a glacier is usually steep,—sometimes

with a dome-shaped unbroken outline, more frequently

broken up by intersecting cracks into prismatic masses

which the continued action of the sun and rain sharpen into

pyramids, oft«n assuming (as in the glacier of Bossons at

Chamonni) grotesque or beautiful forms. From a vault in

the green-blue ice, more or less perfectly formed each sum-

mer, the torrent issuer which represents the natural drain-

age of the valley, derived partly from land springs, partly

from the fusion of the ice. The united or crevassed condi-

tion of the glacier generally depends almost entirely on the

slope of its bed. If it incline rapidly, numerous transverse

fissures are formed from the imperfect yielding of the ice

during its forced descent along its uneven channel These

cracks often extend for hundreds of yards, and may be

hundreds of feet in depth ; but their greatest depth is not

accurately known, since they are rarely quite vertical. In

many casea. however, the crevasses are comparatively few

in number, and the glacier may be readily traversed in all

diroctions. This is especiajly the case if a glacier of con-

siderable dimensions meets with any contraction in its

course. The ice is embay-ed and compressed, and its slope

lessens, just as in the case of a river when it nears a similar

contraction preceding a fall. Such level and generally

traversable spaces may be found about the middle regions

of the Mer de Glace, the lower glacier of Grindelwald, the

lower glacier of the Aar, and in many other cases. The
last-named glacier is perhaps the most remarkably even and

accessible of any in Switzerland. The slope of its surface

is in many places only 3°. The Pasterzen glacier in

Carinthia is even less inclined. It is in rjoh portions of a

glacier that we commonly find internal cascade or

" moulins." These arise from the surface water being

collected into a considerable mass by a long course over its

unbroken surface, and then precipitated with violence into

the first fissure it meets with. The descending cascade keeps

opta its channel, which finally loses the form of a fissure,

presenting that c' an open shaft, often of immense depth.

Nearly connected in their origin with the internal cas-

cades are the " gravel cones," occasionally seen on the sur-

face of glaciers, which appear to be formed in this way.

A considerablo amount of earthy matter derived by the

superficial waier-runs from the moraine accumulates in

heaps in the inequalities of the ice, or at the bottom of the
" moulins." As the glacier surface wastes by the action of

the sun and rain, fhese heaps are brought to the surface, or

1 Such a sadden and dijastroua increaae took place ui many of tbe

glaciera of Switzerland and Savoy in 1818 (occasioning the catastrophe
of the Val de Bagneg), and in those of the Bergenstift in Norway
about 1740. The rotieat of a glacier far within its old moirrines is

well exemplified iq most of the glaciers ot the latter coiintry, aii^l

specially in that of Nygaard.

rather the general surface is depressed to their level If

the earthy mass be considerable, the ice beneath is protected

from the radiation of the sun and from the violent washing
of the rain ; it at length protrudes above the general level

of the glacier, and finally forms a cone which appears to be
entirely composed of gravel, but w in fact ice at the heart,

with merely a protecting cover of earthy matter. These
singular cones are very well seen on the glacier of the Aar,

but on most others they are comparatively rare. The
similar protective action of large stones detached from the

moraines and Ijdng on the surface of the ice often produces

the striking phenomenon of "glacier tables." Stones of

any considerable size almost invariably stand upon a slightly

elevated pillar of ice ; but when they are broad and flat

they occasionally attain a height of 6 and even of 1 2 feet

above the general level

The superficial waste of a glacier is thus a very important

phenomenon. Owing to it the body of the ice has its

vertical thickness rapidly diminished during the heats of

summer, and, as we have already intimated, the lower end

of a glacier has its position determined by the amount of

this waste. Suppose a glacier to move along its bed at the

rate of 300 feet per annum, and imagine (merely for the

sake of illustration) its yearly superficial waste to be 20

feet ; then the thickness of the glacier will diminish by 20

feet for every 300 feet of its length, or at the rate of 360

feet per mile, so that the longitudinal section of a glacier

has the form of a wedge ; and howover enormous its original

thickness, after a certain course we must at length come to

tho thin end of the wedge, and that the more rapidly as the

nauses of melting increase towards the lower extremity.

These causes aro indeed so various that it is difficult to

estimate them with accuracy. We have (1) the direct

solar heat, (2) the contact of warm air, and (3) the

washing of rain. All these causes act on the surface and

produce the " ablation " of the surface. Besides these, the

ice of the glacier wastes somewhat beneath by the contact

of the soil and the washing of the inferior streams. This

may be called it3 " subsiddTiee." Further, the natural

slope of the rocky bed of the glacier causes any point of

the surface to stand absolutely lower each day in con-

sequence of the progressive motion. These three causes

united produce the " geometrical depression " of the sur-

face. Principal J. D. Forbes showed how the several

effects may usually be distinguished by observation.

During the height of summer, near the Montanvert, he

found the daily average ablation to be 3'62 inches, the daily

subsidence to bo 163 inches. Seven-tenths of the geo-

metrical depression are due therefore to the former cause,

and three-tenths to the latter. This is a very large amount,

and it is certain that during the colder period of the year,

and whilst the glacier is covered with snow, the subsidence

L3 not only suspended, but the glacier recruits in thickness

a portion of its waste during the seasons of summer, and

autumn. To this subject we shall again return.

The middle region of the great glaciers of the Alps extends

from the level of about 6000 to 8000 feet above the sea.

The inclination is usually there most moderate—say from

2J° to 6". But this is not invariably the case. Beyond

8000 feet we reach the sncw-line. The snow-line is a fact

as definite on the surface of a glacier as on that of a moun-

tain, only in the former case it occurs at a somewhat lower

level It cannot be too distinstly understood that the

fresh snow annually disappears from the glacier proper.

Where it ceases entirely to melt, it of course becomes in-

corporated with the glacier. We have therefore arrived at

the region where the gkcier/orms; everywhere below it only

wastes. This snowv region of the glacier is called in French

ueoe, in G3rman jirn. As we ascend the glacier it passes

gradually from the state of ice to the state of snow. The
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superficii'i .ayera are more snowy and whit(, in fact nearly

pure snow ; tlie deeper ones have moro colour and consist-

ence, and break on the large scale into vast fragments,

which at Chamonni are called seracs. The neve moves, as

the glacier proper does, and it is fissured by the inequalities

of the ground over which it passes. These fissures are less

regular than those of the lower glacier. They are often

much wider, in fact of stupendous dimensions, and, being

often covered with treacherous snowy roofs, constitute one

of the chief dangers of glacier travelling. The'constitution

of the neve may be well studied on the Glacier du G^ant,

a tributary of the Mer de Glace. The mountain-clefts in

which large glaciers lie usually expand in their higher

portions (in conformity with the ordinary structure of

valleys) into extensive basins in which snow is perpetual,

and which therefore contain the neve, the true origin and

material of the glacier, which is literally the overflow of these

snowy reservoirs. The amount of overflow, or the dis-

charge of the glacier—upon which depends the extent of its

prolongation into the lower valleys—depends in its turn on

the extent of the neve or collecting reservoir. Glaciers with

small reservoirs of necessity perish soon. Their thickness

being small, the wedge of the glacier soon thins out. They

are common in confined cirqites of the higher mountains.

Such are the glaciers of the second order described by De
Saussure. Their slope is often very great—from 20° to 40°.

The ice of the glacier proper has a very peculiar struc-

ture, quite distinct from the stratification of the snow on the

neve (the relics of its mode of deposit), and one which require?

special notice. When we examine the appearance of the ice

in the wall of an ordinary crevasse (especially if itbe tolerably

near the side of the glacier) we are struck with thd beautiful

vertically laminated structure (first observed by Principal
'

Forbes) which it commonly presents, resembling delicately i

veined marble (especially thevarietycalled in lta\y cipolliRo),

in shades varying from bluish -green, through green, to white.

When we trace the direction of the planes constituting the

laminated structure, by observing them on the surface of the

glacier (where they are usually well seen after rain, or in

the cuannels of superficial water-runs), we find that where

best developed (or not very far from the sides of the glacier)

these laminae are nearly parallel to the sides, but rather

incline from the shore to the centre of the ice stream as we
follow the declivity of the glacier.

Forbes found that certain superficial discolorations in the

form of excessively elongated hyperbolas are due to the

recurrence (at intervals of some hundred feet along the

course of the glacier) of portions of ice in which the veined

structure is more energetically developed than elsewhere, »nd
where, by the decomposition of the softer lamins, portions

of sand and dirt become entangled in the superficial ice, and
give rise to the phenomena of "dirt bands," which thus

at a distance display (though in a manner requiring some
attention to discover) the exact course of this singular

structure on the surface of the glacier. Fig. \ displays

fig. 4. The structure of the compound glacier, originally

double, becomes gradually single ; and the " frontal

dip" of the laminae at the loop of the horizontal curves,

which in the upper region is nearly vertical, gradually

the superficial form of the dirt bands, and the course of

the structural laminae projected horizontally. Fig. 2 shows

an ideal transverse section of the glacier, and fig. 3 another

vertical se<;tion parallel to its length. These three sections

iu rectangular planes will serve to give a correct idea of

the course of this remarkable structure within the ice,

but a more popular conception will be formed of it from

the imaginary sections of a canal. shaped glacier in

Fig. 4.

slopes forwards until at the lower termination it has a very

slight dip inwards, or indeed may be reversed and fallout-

wards and forwards. The general form of a structural

lamina of a glacier rudely resembles that of a spoon.

This structure and the accompanying dirt bands have

been recognized by different observers in almost all glaciers,

including those of Norway and of India, The interval

between the dirt bands has been shown in the case of the

Mer de Glace (and therefore probably in other cases) to

cpincide with annual rate of progression, and in the higher

parts of the glacier (towards the neve) to be acccmpanied

by wrinkles or inequalities of the surface which are well

marked by the snow lying in them during the period of its

partial disappearance.

The Motion of Glaciers and its Causes.—There is some

thing about a glacier which almost inevitably conveys to

the mind the idea of a stream. This may be traced in

the descriptions of unscientific tourists, of poets, and of

some of those who have addressed themselves more seriously

to the question of the real nature of these bodies. To tho

latter class of observers belong Giptain Basil Hall and

Monseigneur Rendu, bishop of Annecy, who had much
more than hinted at the possibility of a true mechanical

connexion between the descent of a glacier and that of a

mountain torrent, or of a stream of lava. But until the

actual conditions of motion were reduced to rule, it was
impossible to know how far the analogy was real.

The most characteristic and remarkable feature of gla-

ciers is their motion downwards from the neve towards the

lower valley. The explanation of it is by far

the most important application of mechanical

physics connected with the subject The prin-

cipal theories to account fur the progressive

motion of glaciers which were prevalent pre-

vious to 1342 may be briefly characterized

as De Saussure's and De Charpcntier's, though
each had been maintained long before by the earlier Swiss

writers. The first may bo called the gravitation theory,

the latter the dilatation theory. Both suppose that the

motion of the ice takes place by its sliding bodily over it.i

rocky bed, but they differ as to the force which urges it

over the obstacles opposed by friction and the irregularities

of the surface on which it moves.

The following auotation from De Saussure explains hi*
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TievT.i with Lis u^nal precision:—"These frozen masses,

carried along by the slope of the bed on ^vhich they rest,

fliscngaged by the water (arising from their fusion owing

to the natural heat of the earth) from the adhesion which

thoy might otherwise contract to the bottom—sometimes

oven derated by the water—must gradually slide and

descend along the declivity of the valleys or mountain slopes

{n-iiijvs) which they cover. It is this slow but continual

BlidiDg of the icy misses {des ylaces) on their inclined bases

which carries them down into the lower valleys, and which

replenishes continually the stock of ice in valleys warm
enough to produce large trees and rich harvests." Very
BiLlicient olijcctions have been urged agaiust this theory.

It is evident that De Saussure considered a glacier as an

accumulation of icy fragments, instead of a great and con-

tinuous mass, throughout which the fissures and "crevasses"

bear a small proportion to the solid portion ; and that he has

attributed to the subglacial water a kind and amount of

action for which there exists no sufficient or even probable

evidence. The main objection, however, is this, that a

sliding motion of the kind supposed, if it commence, must
be accelerated by gravity, and the glacier must slide from

its bed in an avalanche. The small slope of most glacier-

valleys, and the extreme irregularity of their bounding walls,

are also great objections to this hypothesis.

The dilatation theory ingeniously meets the difficulty of

the want of a sufficient moving power to drag or shove a

glacier over its bed, by calling in the well-known force with

which water expands on its conversion into ice. The glacier

being traversed by innumerable capillary fissures, and being

in summer saturated with water in all its parts, it was
natural to invoke the freezing action of the night to convert

this water into ice, and by the amount of its expansion to

urge the glacier onwards in the direction of its greatest

elope. In answer to this, it is sufficient to observe, in the

first place, that during the height of summer the portions

of those glaciers which move fastest are never reduced below
the freezing point, and that, even in the most favourable

cases of nocturnal radiation producing congelation at the

surface, it cannot (by well-known laws of conduction) pene-

trate above a few inches into the interior of the glacier.

Again, the ascertained laws of glacier-motion are (as will

be immediately seen) entirely adverse to this theory, as it

is always accelerated by hot weather and retarded by cold,

yet does not cease even in the depths of winter.

It is singular how slow observers were to perceive the

importance to the solution of the problem of glacier-

motion of ascertaining with geometrical precision the

amount of motion of the ice, not only from year to year,

but from day to day, in summer and winter, whether
constant or variable at the same point, whether continuous
or by starts; if variable, on what circumstances it depended,
and in what manner it was afi'ected at different points of

the length and breadth of a glacier.

This method of studying the question was taken up by
Forbes. His obsfrvationa were commenced on the Mer de
Glace of Chamouni, in June 1842. Between the 26th and
27th of that month the motion of the ice opposite a point

called the " Angle " was found, by means of a theodolite, to

be 16'5 inches in 26 hours ; between the 27th and 28th,

I7'4 inches in 25i hours; and from about 6 a.m. to 6 p.m.

on the 28th the motion was 9 '5 inches, or 17 5 inches in

24 hours ; whilst the proportional motion during even an
hour and a half was observed. No doubt could therefore

remain that the motion of the ice is continuous and toler-

ably uniform—in short, that it does not move by jerks. Ho
also ascertained about the same time that the motion of the

ice is greatest towards the centre of a glacier and slower at

the sides, contrary to an opinion then maintained on high
authority.'^ He next found that the rate of motion varied

at different points of the length of the same glacier, being
on the whole greatest where the inclination of its surface is

greatest. As the season advanced, he observed notable
changes in the rate of motion of the same part of the ice,

and connected it by a very striking direct relation with the
temperature of the air. These facts were established during
the summer of 1812, and promptly published. By means
of occasional observations during the following winter and
spring by his guide, Auguste Balmat of Chamouni, and by
a more full comparison of the entire motion of a glacier for

twelve months with its motion during the hot season of the

year, another generally received error was rectified : the

motion of the glacier continues even in winter, and it has a

very perceptible ratio to the summer motion. Last of all,

it was found that the surface of a glacier moves faster than
the ice nearer the bottom or bed.

These and some minor laws of motion, being undoubted
expressions of the way in which glaciers move, were formu-
lated by Forbes in an approximate theory :

" A glacier is

an imperfect fluid or a viscous body, which is urged down
slopes of a certain inclination by the mutual pressure of ita

parts." The analogy subsisting between the motion of a

glacier and that of a river (which is a viscous fluid,—were
it not so, its motion would be widely difi'erent) will be best

perceived by statmg more precisely its laws of motion.

1. Each portion of a glacier moves, not indeed Tvith a constant
velocity, but in a continuous manner, and not by sudden sub-
sidences with intervals ot repose. This, of course, is characteristic

also of a river.

2. The ice in the middle part of the glacier moves much faster

than that near the sides or banks ; also the surface moves faster

than the bottom. Both these facts obtain in the motion of a river

in consequence of the friction of the fluid on its banks, and in con-
sequence also of that internal friction of the fluid which constitou-s

its viscosity.

Thus, at four stations of the Mer de Glace, distant respectively

from the west shore of the glacier 100 230 405 365 yds.,

the relative velocities were 1-000 1-332 1-356 1-367.

3. The variation of velocity (as in a river) is most rapid near the

sides, whilst the middle parts move nearly uniformly. This and
the preceding laws are also fully brought out by the subsequent
experiments of M. Agassiz ou the j^lacier of the Aar, and of MM.
Scnlagintweit on the Fasterzen glacier.

4. The variation of velocity of a glacier from the sides to tlio

middle is nearly in proportion to the absolute velocity of the

glacier,—whether that absolute velocity change in the same place

in consequence of change of season, or between one point and
another of the length of the same glacier, depending on its

declivity. See (5} and (6) below.

5. The glacier, like a stream, has its pools and its rapids.

"Where it is embayed by rocks it accumulates, its declivity in-

creases, and ita velocity at the same time. When it p-isses down
a steep, issuing by a narrow outlet, its velocity increases. Thus
the approximate declivities of the inferior, middle, and superior

regions of the Mer de Glace (taken in the direction of ita length)

are 15° 44° 8'

and the relative velocities are as the numbera .. 1-393 -574 '925.

6. A fact not less important than any of the preceding is that

increased temperature of the air favours the motion of the ice, and

generally whatever tends to increase the proportion of the watery

to the solid constituents of a glacier, as mild rains, and especially

the thawing of the superficial snow in spring. The velocity does

not, however, descend to zero even in the depth of winter. Indeed,

in the lower and most accessible portions of the Mer de Glace (ol

Glacier des Bois) and the Glacier des Bossons, the ratio of the

winter to the summer motion is almost exactly 1:2. On en-

deavouring to establish a relation between the velocity of the

glacier and the temperature of the ambient air, we find that these

diminish together almost regularly down to the freezing-point,

below which the velocity acenis to remain constant

Any mechanical theory of glaciers must be n'ore or less

imperfect which does not explain the remarkable veined

or ribboned structure of the ice, with its peculiar course

through the interior of the glacier, as above described.

According to Forbes the fundamental idea is that the

veined or ribboned structure of the ice is the result of

internal forces, by v.hich one portion of ice ia dragged

past another in a manner so gradual as not necessarily to
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proaaee krge fissures in the ice, and the consequent sliding

of one detached part over another, but rather the effect of

a general bruise over a considerable space of the yielding

b<5dy. t, According to this view, the delicate veios seen in

the glacier, often less than a quarter of an inch wide, have

their course parallel to the direction of the sliding effort of

one portion of the ice over another. Amongst other proofs

of this fundamental conception that the veined structure is

the external symbol of this forced internal motion of a body

comparatively solid, Forbes cited a striking instance from

the glacier of La Brenva, on the south side of Mount Blanc

In this case the ice of the glacier, forcibly pre5sed against

the naked rocky face of an opposing hill is turned into a

new direction ; and in thus shoving and squeezing past a

prominence of rock, he observed developed in the ice a
" veined structure " so beautiful that " it was impossible to

resist the wish to carry off slabs, and to perpetuate it by
hand specimens." This perfectly developed structure was

visible opposite the promontory which held the glacier in

check, and past which it struggled, leaving a portion of its

ice completely embayed in a recess of the shore behind it.

Starting from this point as an origin, the veined laminae

extended backwards and upwards into the glacier, but did

not spread laterally into the embayed ice. They could,

however, be traced from the shore to some distance from

the promontory into the icy mass. The direction of lamin-

ation exactly coincided with that in which the ice must
have moved if it was shoved past the promontory at all.

That it did so move was made the subject of direct proof,

by fixing two marks on the ice opposite the promontory,

one on the nearer, the other on the farther side of the belt

of ice which had the lamination best developed. The first

mark was 50 feet from the shore, and moved at the rate of

1"9 inches daily; the other mark was 170 feet further off^

and moved almost three times faster, or 14 '2 mches daily.

Throughout this breadth of 170 feet there was not a single

longitudinal crevasse which might have facilitated the dif-

ferential motion. A parallelogram of compact ice, only 170

feet wide, was therefore moving in such a manner that,

whilst one of its sides advanced only a foot, the other

advanced a yard. No solid body, at least no rigid solid

body, can advance in such a manner ; Forbes therefore

concluded that glacier-ice is plastic, that the veined structure

is unquestionably the result of the struggle between the

rigidity of the ice and the quasi-fluid character of the

motion impressed upon it, and that this follows, not only

from the direction of the laminae, but from their becoming

distinct exactly in proportion to their nearness to the point

where the bruise is necessarily strongest The subsequent

experiments of Sorby on the cleavage structure of rocks

proved that it has arisen as the result of intense lateral

compression, and could be imitated in many artificial sub-

stances. Tyndall obtained it even in beeswax, the analogy

between which and the veined structure of ice is very close.

Though Forbes termed Lis expression of the laws of glacier

motion the " viscous" or " plastic theory," it was rather a state-

ment of fact than an explanation of the physical processes

concerned in the descent of glaciers. Against his views it was

of course objected that ice is by its nature a brittle solid, and

not sensibly possessed of any viscous or plastic quality. But
he cogently replied that the qualities of solid bodies of vast

size, and acted on by stupendous and long-continued forces,

cannot be estimated from experiments on a small scale,

especially if short and violent ; that sealing-wax, pitch, and
other similar bodies mould themselves, with time, to the

surfaces on which they lie, even at atmospheric temperatures,

and whibt they maintain, at the same time, the quality of

excessive brittlencss under a blow or a rapid change of form ;

that eveu ice does not pass at once, and /xr sallum, from ths

solid to the liquid state, but absorbs its latent heat through-

out a certain small range of temperature (between 28°'4 and
32° of Fahrenheit), which is precisely that to which the ice

of glaciers is actually exposed; that, after all, a glacier is

not a crystalline solid, like ice, tranquQly frozen in a mould,
but possesses a peculiar fissured and laminated structure,

through which water enters (at least for a great part of the

year) into its intrinsic composition. He insisted that the

quasi-fluid or viscous motion of the ice of glaciers iynot a
theory but a fact. A substance which is seen to pour
itself out of a large basin through a narrow outlet without

losing its continuity ; the different parts of which, from top

to bottom, and from side to centre, possess distinct though
related velocities ; which moves over slopes inconsistent

with the friction between its surface and the ground on
which it rests ; which surmounts obstacles, and even if

cleft into two streams by a projecting rock, instead of being

thereby anchored as a solid would necessarily be, reunites

its streams below, and retains no trace of the fissure, leaving

the rock an islet in the icy flood,—a substance which movra
in such a fashion cannot, Forbes maintained, in any true

sense of the word, be termed a rigid solid, but must be
granted to be ductile, viscous, plastic, or semifluid, or to

possess qualities represented by any of these terms which

we may choose to adopt as least shocking to our ordinary

conception of the brittleness of ice.

The problem of the cause of glacier-motion cannot yet be

considered to be satisfactorily solved. One of the most im-

portant contributions to the solution of this question was
made by Professor James Thomson when he predicted that

the freezing point of ice must be lowered by pressure, and
when he sought by means of this property to explain the

plasric or viscous behaviour of glaciers contended for by
Forbes. This prediction was experimentally verified by
his brother, Sir W. Thomson. Tyndall subsequently to

Forbes's work brought forward an explanation termed the

" pressure or fracture and regelation theory." Some experi-

ments of Faraday in 1850 had shown that two pieces of ice

with moistened surfaces would if in contact adhere, owing to

the freezing of the thin film of water between them, while

at a lower temperature than 32°, and with consequently

dry surfaces, no adhesion took placa The freezing was
obtained even under warm water. Starting from those

observations Tyndall was led to make experiments on the

effects of compression upon ice, and found that a quantity

of pounded ice could be moulded into a compact homo-
geneous mass. This property possessed by ice of reuniting

by pressure after fracture was termed regelation, and was
applied by Tyndall in explanation of the motion of glaciers.

He maintained that the ice of a glacier is a solid brittle

substance, and that its descent down a valley is dne to

constant rupture produced by the effects of gravitation and
to the consequent sliding forward of the mass in which the

surfaces of fracture speedily reunite. He pointed more
"particularly to the ice-falls of glaciers where the ice in pass-

ing over a steep descent and undergoing great tension does

not yield as a viscous body, but is fractured as a solid.

More recently Canon Mosely investig-^ited the physics of

glaciers, especially by determining the shearing force of the

ice. He found that in a glacier of such a uniform section

and slope, moving at such a uniform rate, as the Mer de

Glace at Les Fonts, the aggregate resistance offered by the

ice to its descent is about 34 times greater than the force

of gravitation. He therefore concluded it to be physically

impossible that a glaciercould slide down its valley by its own
weight, and consequently that the gra^-itation or fracture

and regelation theory could not be maintained. The slow

descent of sheet lead on a roof of moderate inclination, and

its ability even to draw out from the rafters the nails with

which it had been fastened, led him to propound another

theory of glacier-motion, viz., that it is dae to expansion
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and contraction caused by changes of solar heat. He con-

tended that the ice, like the lead, is expanded by heat, and

that, as it cannot on expansion move up the valley without

overcoming the resistance of gravitation as well as of friction,

it necessarily moves chiefly downward, in which direction

gravitation co-operates. Contraction on the other hand must

also tend to send the ice downward, for a larger part wiU
move with the force of gravitation than against it. ' Dr Croll,

objecting to Canon Mosely's views that no observed alterna-

tions of glacier temperature warrant the conclusion that the

ice can be impelled downward by that cause, has proposed

yet another explanation. He regards the motion of the ice

of a glacier as molecular, resulting from the very conduc-

tion of heat through the mass of the glacier. He contends

that from the thermal conditions of glacier-ice its molecules

will melt before their temperature can be raised. Any
given molecule on melting will transmit its extra heat or

part of it to the next molecule, which in turn may melt,

and thus a wave of thaw will travel through the ice. But
as each molecule loses its heat again it freezes, and in the

act of solidification exerts an enormous pressure on the

walls of the interstice into which while fluid it entered.

Hence in proportion to the amount of heat received by it

the ice is subjected to great molecular pressure. As the

glacier cannot expand laterally on account of the walls of

its channel, and as gravitation opposes its expansion up
the valley, it necessarily finds relief by a downward move-

ment—the direction in which gravitation co-operates.

See De Sausaure's Voyages dans les AJpes, § 535; De CLarpentier,

Essai sur Us Glaciers, 1841; Aga.'aiz, Etudes sur les Glaciers, 1840,
Systime Glaciaire, 1847 ; L'Abbe Rendu, "Theorie des Glaciers de
la Savoie,'* in Mem. Acad. Savoie, x., 1841, translated by G.

Forbes and published 1875 ; J. D. Forbes, Tr(tveU in the Alps,

1843, Norway and its Glaciers, 1853, and Occasional Papers on

Glaciers, 1859 ; Tyndall's Glaciers of the Alps, 1857; Mousson's
GUischer der Mztzeit, 1854 ; Mosely, Proc. Roy. Soc., 1869 ; Croll,

Climate and Time, 1875 ; J. Thomson, Proc. Roy. Soc, 1856-7.

GLADBACH, usually called Bergisch-Gladbach, a

town of Prussia, circle of Mlilheim, government district of

Cologne, is situated 8 miles N.E. of the latter town. It

possesses an iron foundry, and manufactories of paper,

pasteboard, powder, percussion caps, nets, and machinery.

Ironstone, peat, and lime are found in the vicinity. The
population in 1875 wa>( 7030.

GLADBACH, or Monchen-Gladbach, a flourishing and
rapidly increasing manufacturing town of Rhenish Prussia,

capital of a circle in the government district of Diisseldorf,

is situated 16 miles W.S.W. of the town of that name. It

is one of the chief manufacturing seats of Rhenish Prussia,

its principal industries being the spinning and weaving of

cotton, the manufacture of silks, velvet, ribbons, and
damasks, and dyeing and bleaching. There are also

tanneries, tobacco manufactories, machine works, and
foundries. The town possesses a chamber of commerce, a
gymnasium, and a female school of the higher grade. There
are an Evangelical and three Catholic churches, one of

which possesses a choir of 1250, a nave dating from the

beginning of the 12th century, and a crypt of the 8th

century. Gladbach existed before the time of Charlemagne,

and a Benedictine monastery was founded near it in 972
by Archbishop Gero of Cologne. The population in 1855
was only 4398 ; but it had increased in 1858 to 13,965, in

1861 to 1' ,074, in 1871 to 26,354, and in 1875 to 31,962.

GLADIATORS, professional combatants with men or

beasts in the Roman arena. That this form of spectacle,

which b almost peculiar to Rome and the Roman provinces,

was originally borrowed from Etruria is shown by various

indications. On an Etruscan tomb discovered at Tarquinii

there is a representation of gladiatorial games ; the slaves

employed to carry o6F the dead bodies from the arena wore

masks representing the Etruscan Charon; and we learn

from Isidore of Seville that the name for a trainer of

gladiators, lanista, is an Etruscan word meaning butcher

or executioner. These games are evidently a survival of

the practice of immolating slaves and prisoners on the tomb
of illustrious chieftains, a practice recorded in Greek,
Roman, and Scandinavian legends, and traceable even as

late as this century in the Indian suttee. Even at Rome
they were for a long time confined to funerals, and hence

the older name for gladiators was busiuarii ; but in the

later days of the republic their original significance was
forgotten, and they formed as indispensable a part of the

public amusements as the theatre or the circus.

The first gladiators are said, on the authority of Valerius

Maximus, to have been exhibited at Rome in the Forum
Boarium 264 B.C., by Marcus and Decimus Brutus at the

funeral of their father. On this occasion only three

pairs fought, but the taste for these games spread rapidly,

and the number of combatants grew apace. In 174
B.C. Titus Flamininus celebrated his father's obsequies

by a three days' fight, in which 74 gladiators took part.

Julius Cassar engaged such extravagant numbers for his

ffidileship, that his political opponents took fright, and
carried a decree of the senate imposing a certain limit of

numbers ; but notwithstanding this restriction he was able

to exhibit no less than 300 couples. During the later days

of the republic the gladiators were a constant element of

danger to the public peace. The more turbulent spirits

among the nobility had each his band of gladiators to act

as a body guard, and the armed troops of Clodius, Milo, and
Catiline played the same part in Roman history as the

armed retainers of the feudal barons or the condottieri of

the Italian republics.

Undertheempir6,notwithstandingsuniptuary enactments,

the passion for the arena steadily increased. Augustus,

indeed, limited the shows to two a year, and forbade a

praetor to exhibit more than 120 gladiators, yet allnsions in

Horace and Persius show that 100 pairs was the fashionable

number for private entertainments; and in the Marmor
Ancyranum the emperor states that more than 10,000 men
had fought during his reign. The imbecile Claudius was
devoted to this pastime, and would sit from morning till

night in his chair of state, descending now and then to

the arena to coax or force the reluctant gladiators to resume

their bloody work. Under Nero senators and even well-

born women appeared as combatants ; and Juvenal hashanded

down to eternal infamy the descendant of the Gracchi that

appeared witheut disguise as a retiarius, and begged his life

from the secutor, who blushed to conquer one so noble and

so vile. Titus, whom his countrymen sumamed the

Clement, ordered a show which lasted 100 days; and Trajan,

in celebration of his triumph over Decebalus, exhibited

5000 pairs of gladiators. Domitian instituted venationes by

torchlight, and at the Saturnalia of 90 a.d. arranged a battle

between dwarfs and women. Even as late as 200 a-D. an

edict was passed forbidding women to fight. How widely

the taste for these sanguinary spectacles extended through-

out the Roman provinces is attested by monuments, inscrip-

tions, and the remains of vast amphitheatres. From Britain

to Syria there was not a town of any size that could not

boast its arena and annual games. The following inscrip-

tion copied from the pedestal of a statue shows the miportant

part they played in provincial life :
—" In four days, at Min-

tumie, he showed eleven pairs of gladiators, wiio did not

cease fighting till one half, all the most valiant men in Cam-

pania, had fallen. You remember it well, noble fellow

citizens." After Italy, Gaul, North Africa, and Spain were

most famous for their amphitheatres; and Greece was the

only Roman province where the institution never took root

Gladiators were commonly drawn either from prisoners

of war, or slaves, or criminals condemned to death. Thus
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in tho first claas we read of tatooed Britons in their war
chariots, Thracians with their peculiar bucklers and scimi-

tars, Moors from the villages round Atlas, and negroes from
central Africa, exhibited in tlie Colosseum. Down to the

time of the empire only greater malefactors, such as

brigands and incendiaries, were condemned to the arena

;

but by Caligula, Claudius, and Nero this punishment was
extended to minor offences, such as fraud and peculation,

in order to supply the growing demand for victims. For
the first century of the empire it was lawful for masters to

sell their slaves as gladiators, but this was forbidden by
Hadrian and Marcus Aurelius. Besides these three regular

classes, the ranks were recruited by a cousiderable number
«f freodmen and Eoman citizens who had squandered their

estates, and voluntarily took the audoramentum gladia-

iorium, by which for a stated time they bound themselves

to the lanista. Even men of birth and fortune not seldom
entered the lists, either for the pure love of fighting, or to

gratify the whim of some dissolute emperor; and one emperor,
Commodus, actually appeared in person in the arena.

Gladiators were trained in schools (ludi) owned either by
the state or by private citizens ; and though the trade of a
lanista was considered disgraceful, to own gladiators and
let them out for hire was reckoned a legitimate branch of

commerce. Thus Cicero, in his letters to Atticus, congratu-

lates his friend on the good bargain he had made in pur-

chasing a band, and urges that he might easily recoup liim-

solf by consenting to let them out twice. Men recruited

mainly from slaves and criminals, whose lives hung on
a thread, must have been more dangerous characters than
modern galley slaves or convicts; and, though highly fed and
carefully tended, they were of necessity subject to an iron

disciplina In the school of gladiators discovered at

Pompeii, of the sixty-three skeletons buried in the cells

many were in irons. But hard as was the gladiator's lot,

—so hard that special precautions had to be taken to prevent
suicide,—it had its consolations. A successful gladiator en-

joyed far greater fame than any modern prize-fighter or

athlete. He was presented with broad pieces, chains, and
jewelled helmets, such as may be seen in the museum at

Naples
;
poets like Martial sang his prowess ; his portrait

was multiplied on vases, lamps, and gems ; and high-born
ladies contended for his favours. Mixed, too, with the lowest
dregs of the city, there must have been many noble bar-

barians condemned to the vile trade by the hard fate of war.

There are few finer characters in Roman history than the
Thracian Spartacus, who, escaping with seventy of his com-
rades from the school of Lentulus at Capua, for three years

defied the legions of Home; and after Antony's defeat at

Actium, the only part of his army that remained faithful to

his cause were the gladiators whom he had enrolled at

Cyzicus to grace his anticipated victory.

There were various classes of gladiators, distinguished by
their arms or modes of fighting. The Samnites fought
with the national weapons—a large oblong shield, a vizard,

a plumed helmet, and a short sword. The Thraces had a
small round buckler and a digger carved like a scythe

;

they wore generally pitted against the MirmiUones, so

called from the fish (jj.opiiv\(y;) which served as the crest

of their helmet. In like manner the Retiarius was matched
with tho Secutor : the fornaor had nothing on but a short

tunio or apron, and sought to entangle his pursuer, who
was fully armed, with the cast-net (jaculum) that he carried

in his right hand
; and if successful, he despatched him with

the trident (Irideiis, fuscina) that he carried in his left.

We may also mention the Andabatse, who wore helmets
with closed vizors ; the Dimacha;ri of the later empire; the
Essedarii, who fought from chariots like the ancient Britons;

the Hoplomachi, armed like a Greek hoplite ; and tho

Laqueatores, who tried to lasso their antagonists.

Tlie estimation in which gladiatorial games were held by Eoman
moralista deserves notice, and the inllueuce that ttiey exercised ui>on
the morals end genius of tlie nation. The Koman was essentially

cruel, not so much from spite or vindictivcness, as from callous-
ness and defective sympathies. This element of inhumanity and
brutality must have been deeply ingrained in the national char-
acter to have allowed the games to become popular, but there can
be no doubt that it was fed and fostered by the eavage form which
their amusements took. That the eight of bloodshed provokes a
love of bloodshed and cruelty is a commonplace of morals. To
the horrors of the arena we niay attribute in jiart, not only tho
brutal treatment of their slaves and iwisoners, but the frequency
of suicide among the Komans. On tbc otiicr hand, we should bo
careful not to exaggerate the cflocts or draw too sweeping infer-

ences from the jirevulence of this degrading amusement. Human
nature is hajipily illogic.il ; and wo know that ni.iny of the
Koman statesmen who gave these games, and themselves enjoyed
these sights of blood, were in every other dcn.irtment of lifeitre-

proaehable,—indulgent fathers, humane genuiils, and mild lulers

of provinces. In the present state of society it is dilBcult to con-
ceive how a man of taste can have endured to gaze n(ion a scene of
human butchery. Yet we shonld remember that it is less than
half a century since bear-baiting was prohibited in England, and
we are only now attaining that stage of morality in respect of

cruelty to animals that was reached in the 5th century, by Ijio help
of Christianity, in respect of cruelty to men. We shall not then
be greatly surprised if hardly one of the lioman moralists is found
to raise his voice against this amusement, except on the score of

extravagance. Cicero, in a well-known ])ass.ago com* icnds the
gladiatorial games as the best discipline against tlio fear of doth
and suffering that can be presented to the eye. The youngi-r
riiny, who perhaps of all Bomaus approaches nearest to our iiieal

of a cultured gentleman, speaks ajipiovingly of them. .Marcus
Aurelius, though he did much to mitigate their honors, yet in his
writings condemns the monotony rather than tlio cruelty. Seneca
is indeed a splendid exception, and his letter to Lentulus is an
eloquent protest against this inhuman sport. Dut it is without
0, parallel till we come to the writings of the Chiistian fathers,

Tertullian, Lactantius, Cyprian, and Augustine. In the Co?i/cs-

sions of the last there occurs a narrative whicli is worth quoting
as a proof of the strange fascination w hich the games exercised even
on a religious man and a Christian. He tells us how his friend

Alipius was diagged against his will to the amphitheatre, how he
strove to quiet his conscience by closing his eyes, how at some
exciting crisis the shouts of tho whole assembly aroused his
curiosity, how he looked and was lost, grew drunk with the sight

of blood, and returned again and again, knowing his guilt yet
unable to abstain. The first Christian emperor was persiiaded to

issue an edict abolishing gladiatorial games (325), yet in 404 we
read of an exhibition of gladiators to celebrate the triumph of

Honorius over the Goths, and it is said that they were not totally

extinct in the West till the time of Theodoric (see Gamiis).
Gladiators formed admirable models for tlie sculptor. One of

the finest pieces of ancient sculpture that has come down to us is

the Wounded Gladiator of the National Museum at Naples. The
so-called Fighting Gladiator of the Rorgbcse collection, now in the
Museum of the Louvre, and the Dying Gladiator of the Capitoline
Museum, which inspired the famous stanza of Childe Harold, have
been pronounced by niodern antiquaiics to represent, not gladi-

ators, but warrisrs. lu this connexion we may mention the
admirable picture of GiJrome which bears the title, Ave, Csesar,

lorituri te salutant.

The attention of arcdieologista h.as been recently directed -to the

tcsscrce of gladiators. These tessera}, of whicli about sixty exist in

various museums, are small oblong tablets of ivory or bone, with
an inscription on each of the four sides. The first line contains
a name in the nominative case, presumably that of the gladiator;

the second line a name in the genitive, that of the palronus or

doininiis; the third line begins with the letters SP, for spfdatus
or apjiroved, which shows that the gladiator had jiassed Ms jire-

liminary trials; this is followed by a day of a Roman month ; and in

the fourth line are the names of the consuls of a particular year.

Llp^lus, Saturnalia, Wcsel, 1675; FilcdliinJcr, Darstellungen aus tlei- Siflfn-

ge-Ktii(hte Ronis, Lelpslc, lSC9j II. Goclt, Kulturbilder aus Ihihis t/nrf Itvm,
l-oipslc. 1863; Chaiica Magnln. Let Orioines-du Ihe&tre mod^rme, Hurls. 1838; H.
Wulion, /ritfotre de fetctavage, Pailt. 1847: Guht and Koncr, Ttte Life of the

Uietkt atui Jtoinartt; Leek)', Jlistorj/ of Luropean ilarali, (F. S.)

GLADIOLUS, a genus of monocotyledonous or endogen-

ous plants, belonging to the natural order Iridacecp, and

representative of the tribe Gladiolece, a group of bulbous

plants in which the perianth is irregular, and the stamens

unilateral and arched, with the filaments free. It belongs

to a subdivision of the Gladioleae, in which the segments of

tho limb of the' perianth are very unequal, and is specially

distingnirhcd by having tho perianth tube curved, funnel-
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bliaped, and widening upwards, and by the segmeuta

ei[ualling or exceeding the tube in length. About ninety

species are described, of which number upwards of fifty are

from the Cape, and the rest from tropical Africa, the central

and southern regions of Europe, Persia, the Caucasus, and

the Levant. One species, G. illyricus, is found apparently

wild in England, in the New Forest, Hampshire. Some of

the species have been cultivated for a long period in our

flower-gardens, where both the introduced species and the

modern varieties bred from them are very ornamental and

popular. G. segctvm has been cultivated since 1.'596, and

G. bi/:nnliitui! since 1629, while many additional species

were introduced during the latter half of the ISth century.

One of the earlier of the hybrids originated in gardens was

the beautiful G. Colvillii, raised in the nursery of Mr
Colvill of Chelsea in 1S23 front G. conmlor fertilized by G.

ainlinidis. Tn the first decade of the century, however, the

Hoii. and Rev. W. Herbert had successfully crossed the

showy G. caflinalis with the smaller but more free-flowering

G. bl'uiihis, and the result was the production of a race of

great beauty and fertility. Other crosses were made with

G. ^rij/is, C. ojipostlij!onis, G. hirs7itus, G. alatns, and G.

iitilaleiisis ; but it was not till after the production of G.

ijnndavensin about 1843, by the crossing of G. nqlalensis

with G. opposUiJlorus (sometimes erroneously attributed to

a'alrdensis and cnrdinalis), that the gladiolus may be said

to have become a general favourite in gardens. Since that

time the varieties have been greatly multiplied in number,

and improved in size and quality, as well as marvellously

varied in colour and marking, so that they have now become
exceedingly popular. A few years since large numbers of

novel varieties were annually introduced by the French
florists, but the English-raised varieties are now in great

measure superseding them. One cultivator, Sfr Kelwayof
Langport, devotes a space of not less than 8 acres to gladioli,

and cultivates annually from 10,000 to 60,000 each of some
of the more popular kinds, while seedlings are raised to the

extent of half a million a year. The seeds are sown in the

open ground about April, glass culture with so large a num-
ber being out of the question ; and in the first season the

young plants make bulbs averaging the size of peas. Tlie

time occupied from the sowing of the seed until the plant

attains its full strength is from three to four years. The
approved sorts, which are identified byname, are multiplied

by means of bulblets or offsets which form around the

principal bulb or corm ; but in this they vary greatly, some
kinds furnishing abundant increase and soon becoming
plentiful, while others persistently refuse to yield offsets.

The stately habit and rich glowing colours of the modern
gladioli render them exceedingly valuable as decorative

plants during the late summer months. They are, moreover,

very desirable and useful flowers for cutting for the purpose

of room decoration, for while the blossoms themselves last

fresh for some days, the undeveloped buds open in succes-

sion, if the stalks are kept in water, so that a cut spike

will go on blooming for a considerable period.

GLAMORGAN (Welah, Gwlad Morgan), a maritime
county of South Wales, bounded on the N. by Breck-
nock and Carmarthen, on the W. by Carmarthen and its

bay, on the S. by the Bristol Channel, and on the E. by
Monmouth, the boundary line of which is the Ehymney.
Its greate.^t length from E. to W. is about 53 miles, its

greatest breadth from N. to S. about 29 ; its coast-line

is .about GO miles, and its area 547,070 acres.

Glamorgan, with the exception of some flat tracts on the

borders of the Bristol Channel, consists of a succession of

hills and valleys, the country inland growing more and
more monntainous, after abroad tract of).lain on the south
coast, until on the borders of Brecknock its surface is a sea
of hills. None of the mountains rise to a great height,
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the most lofty, MynydJ Llangeinor, being but 1859 feet,

and the escarpment of Craig y Llyn about the same height

or a little higher. Yet their bold forms add grandeur to the
scenery of the county, and their lower slopes are clothed

with picturesque though not large timber.

The valleys of Glamorgan have been long famous for

great beauty of scenery. The vale of Glamorgan, some 8
miles in breadth, has beeu truly called the "Garden of

Wales," and its climate is so mild that mjrtlcs and other

tender plants flourish in the open air. The vale of Neath
is known to tourists as the waterfall di^tiict of South
Wales, the finest falls being betwixt Hirwaiu and Neath,
near the Vale of Neath Railway, viz. Cilheprtt fall, the

three Clwngwyns, the falls of the Pyrddin. Scwd-Einon
Gam, ScwdGIadys, and Scwd Hen Rhydd on thr Llecli,

with Melincourt and Abcrgarwtdd still nearer Ncalli. The
highest of these falls are above 80 feet. Swansea v.dlej

has also fine scenery. Other valleys are those t f the

Rhymney, the Taff, the Rhondda, and the Lhvchwr, the

first two giving their names to important railways.

The rivers of Glamorgan are not large. The chief ar.> Iho

Rhyniney,forming the county's eastern boundary : Iho O^wi
or Ogmore, which flows into the Bristol Channel ueat

Porth-Cawl harbour ; the Tafi', which rises in the Precon

Beacon, flows southward through the county, and fonns the

important harbour of Cardiff; the Neath and Tawe, flowing

south into Swansea Bay; and the Llwchwr, which is the

boundary of the county on the west, and, falling into Car
marthen Bay, forms the estuary of the Burry river.

The chief geological feature of Glamorgan is the Coal-

measures, which are of the greatest thickness near Neath,

but extend nearly over the whole county, and are bounded
by a narrow band of Millstone Grit and Mountain Lime-

stone, nearly coincident with the county boundary on the

north. In the extreme south and south-w'est the Devonian,

Magnesian Limestone, and the Lias show them.selves.

The climate is mild, and the plains on the roast as well

as inland are very fertile. The soil is a deep rich loam,

improved by lime. Agriculture is as yet not so forward as

it might be with such a soil and climate ; but the farms are

seldom large, and the buildings are not suited to high farm-

ing. The crops chiefly raised are wheat, beans, pease oats,

barley, vetches, turnips, and potatoes. The cattle are of

good useful breeds ; and good sheep and ponies are reared

in the hill-country. According to the agricultural statistics

for 1878, the extent under the different crops (the total

area being 547,070 acres), and the numbers of live-stork,

were as follows :

—

Com crops {two-thirds whc.it and oats, and nearly

oiio-thiid li.-H-ley) 3",]31) .lens

Greerj crops (two-thirds turnii»s and swedes) ... 15,054 ,,

Class under rotation ; 26,468 ,,

Permanent pasture 186,097 ,,

Bare, fallow, and uncroppcd arable land, 33,35J) ,.

Total under crops, hare fallow, and grass 26S-,707 ,,

Live Stock:—Horses, including ponies 13,727

Cattle 46,545

Sheep 283,389

Piss! 15.572

According to the Owners- and Heritages Return 1872-

73,. the county was divided among 8426 proprietors,

holding 428,386 acres, with a gross estimated annual

rental of £1,609,379. The estimated amount of commons
and waste lands was 47,018 acres. Of the owners, 78-8

per cent, possessed less than one acre, and the average

value per acre was £.d, Is. 8|d. There were 16 proprie-

tors owning 5000 acres and upwards, viz., C. R. M.

Talbot 33,920; Earl of Dunraven, 23,706; Marquis, of

Bute, 21,402; Lord Windsor, 1.2,016; Earl of Jersey,

7110; Edward Rees Wingfield, 6463; Lord Tredegar.
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6157; Major Vauglian Leo, G128; Mrs Blandy Jenkins,

6082 ; CoL K. Tynte, 5933 ; Sir Ivor B. Guest, 5G40

;

T. Penrice, 5411 ; Mrs Cbetwode, 5309 ; R. F. L. Jenner,

5381 ; C. Bailey, 5343; John D. Llewellyn, 5000.

Tlie industry of Glamorgan is chiefly applied to its coal

and iron rciues, which practically underlie the whole super-

ficies of the county, and give it its pre-eminence among
Welsh counties. In 1872 there were no less than 420 coal-

pits in Monmouthshire and South Wales, and the yield of

some 15 million tons a year came in very large proportion

from the Glamorganshire vales of Neath, Taff, Khondda,
Ely, (tc. Within the last twenty years the iron works
were carried on at an enormous-scale of labour and enterprise,

there being near Merthyr-Tydvil alone upwards of 60 blast

furnaces; but in 1873 it appeared that of 57 furnaces in

Glamorganshire 27 were out of blast, and at present (1879)
the industry is, from various causes, in a backvv'ard

state. Excellent means of export for coal and iron ere

afforded by the unrivalled docks at Cardiff, the enterprise

of the late and present marquis of Bute, and by those also at

Penarth at the mouth of the Ely. These have within con-

siderably less than a century transformed an insignificant

Welsh town into a leading port and emporium with a first

rate harbour and anchorage ; whilst another dock at Swan-
sea serves a like purpose for the export of the copper ore

smelted at Swansea, Neath, Aboravon, and Treforest, and
chiefly sold at public ticketings in the first-named town.
Cardiff and Swansea, especially the latter, also have a very
large export trade in patent compressed fuel prepared from
culm and tar.

Glamorgan can boast historic ruins, such as Caerphilly,

and Castle Coch near Llandaff, the former a Norman for-

tress held for Edward II. by the younger Dte Spencer, the

latter an early English fortress on an escarpment of moun-
tain limestone. Other ruined castles are Oystermouth and
Pennard in Gower, and Coity near Bridgend ; while as

restored castles, resided in by their present owners, are

Cardiff, the residence of the marquis of Bute, St Pagan's,

near Ely station, and Pt Donat's and Dunraven, both on the
verge of the Bristol Channel. The county has some fine

cromlechs at St Nicholas and St Lythan's on the Dyffrin

estate, at Cotterell near Peterston, and at Arthur's Stone in

Gower. The Sarn Helen, an ancient road, traverses the
county. At Llantwit Major, near Cowbridge, was the once
famous divinity school founded by St Germanus, and pre-

sided over for an incredible term of years by St Iltyd.

Every stone in this old-world town is "of old memorial."
Coity, Coychurch, and Ewenny, near Bridgend, present a fine

trio of cross churches, with fortified or embattled towers,
characteristic of the county.

South of Swansea lies the promontory of Gower, famed
for the beauty of its coast scenery, its people of Flemish
descent, planted hero by Henry I., and its bone-caves.
The last, in the limestone cliffs, accessible only at low water,
are at Bacon Hole, Paviland, and Rhosilly Bay.

Besides its ports, Glamorgan has abundant means of
transit in four railways and a oanal, beside numerous tram-
ways. It contains 128 parishes and 10 hundreds, and is

in the dioceses of Llandaff and St David's. Llandaff
cathedral, 2 mile= '--- tb; icur.ty town ui Cardiff, naving
fallen into decay through the neglect of ages previous to
1844, owed its restoration to a beauty befitting the prestige
of the earliest Christian see to the energetic 'endeavours
of Dean Thomas AVilliams. It was completed in 1SG9.
The groat changes of recent years in elpmentary education

Iiava curiously affected the statistics of schools in Glamorgan.
Whereas in 1847 there were 327 day schools in all, with
15,G74 scholars, in 1877 tho parliamentary return shows
a gre.Tt reduction in tho number of schools, though these
have probably a much larger aggregate of scholars. TI\is

return exhibits 226 public elementary schools in Glamor-
gan, of which 66 were board-schools, 30 B-.itish and
foreign, 12 Roman Catholic, 1 Wesleyan, and the remainder
national, parochial, and Church of England schools. Of
these schools, 41 had each in average attendance upwards
of 300 scholars, and 2 had upwards of 1000. fourteen
only had night schools iu operation. As in other south-

west counties, the Welsh language is losing ground, except

in remote agricultural districts.

In 1851 the population of tiie county was 231,849,
120,748 males and 111,101 females; and in 1871 it was

397,859, 205,660 males and 192,199 females. Tho popu-

lation has increased since the fir. . census in 1801 by
326,980 persons, or 451 per cent. The county returns

two members to parliament, the borough of Jlerthyr one,

and the Cardiff and Swansea districts of boroughs ona
each, i, tcta! pf five in alL In tho year end'ng April 1871
the amount of real property assessed to incoido and pro-

perty tax was £1,219,922. The princijial towns witli

the populations in 1871 were

—

Llantrisnint = 2,030
Lloughor' 1,220
Merthyr Tydvil 61,919
Neath» 9,819
Swansea' 51,702

Aberavou' 3,574
Aberdaro 36,112
Bridgend 3,539
CavdilT= 39,536
Cowbridge' 1,134
Kenfig> 591

The bibliography of the county is stronger in sueli old olironiolcs

as the Brut y Tywtjsogion than iu modern researches. Among its

important contributions to the Archccologia Cambrcnsis may bo
mentioned the }Iev. H. H. Knight's Account of Kevton Cottage in

1853 ; and Dr Thomas Kicliolas's History of the Annnh and Anti-
quities of Glavwrgntishire is the foundation of his Counties and
County Families of JValcs. (J. DA.)

GLANDERS, or Equinia, a specific infectious disease tn

which certain animals, chiefly those possessing an undivided

hoof, are liable, and which is communicable from them to

man. The terra farcy is also employed to designate a

variety of this affection, but there is no pathological distinc-

tion between the two. The disease as it affects animals

belongs to the subject of Veterinary Medicine.

Glanders is happily a rare form of disease ia man, there

being evidently less affinity for its development in the

human subject than in the equine species. It occurs

chiefly among those who from their occupation are fre-

quently in contact with horses, such as grooms, coachmen,
cavalry soldiers, veterinary surgeons, kc, and seems always

produced either by direct inoculation of the virus from a

diseased animal into the broken skin, or by the respiration

of air containing the poison. It is said to have occasionally

been transmitted from man to man, but such an occu'^'-enca

is extremely rare.

A period of incubation, lasting from three to five days,

generally follows the introduction of tho virus into the

system. This period, however, appears sometimes to be of

much longer duration, especially where there has been no
direct inoculation of the poison. The first symptoms are a

general feeling of illness, accompanied with pains in the

limbs and joints resembling those of acute rheumatism. If

the disease has been introduced by means of an abraded

surface, pain is felt at that point, and inflammatory swelling

takes pla:: thcrs, and cxteiids along iht i,eIgul/ouririg

lymphatics. An ulcer is formed at the point of inoculation

which discharges an offensive ichor, and blebs appear in the

inflamed skin, along with diffuse abscesses, as in phlegmonous

erysipelas. Sometimes the disease stops short with these

local manifestations, but more commonly goes on rapidly

accompanied with symptoms of grave constitutional disturb-

ance. Over the whole surface of the body there appear

numerous red spots or pustules, which break and discharge

* Contributory to Swansea ii.irlianicntnry di-^trict of boroughs.
2 Contributory to CartlifT ijarlianicntary district of boroughs.
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a tbick mucous or sanguineous fluid. Besides tliese there

are larger swellings lyiug deeper in the subcutaneous tissue,

which at first are extremely hard and painful, and to which

the term farcy " buds " or "buttons" is applied. These
ultimately open and become extensive sloughing ulcers.

The mucous membranes participate in the same lesions

as are present in the skin, and this is particularly the

case with the interior of the nose, where indeed, in many
in-stances, the disease first of all shows itself. This organ

becomes, greatly swollen and inflamed, while from one or

both nostrils there exudes a copious discharge of highly

offensive purulent or sanguineous matter. The lining mem-
brane of the nostrils is covered with papules similar in

character to those on the skin, which form ulcers, and may
lead to the destruction of the cartilaginous and bony
textures of the nose. The diseased action extends into the

throat, mouth, and eyes, while the whole face becomes
swollen and erysipelatous, and the lymphatic glands under
the jaws inflame and suppurate. Not unfrequently the

bronchial tubes become affected, and cough attended with

expectoration of matter similar to that discharged from
the nose is the consequence. The general constitutional

symptoms are exceedingly severe, and advance with great

rapidity, the patient passing into a state of extreme pros-

tratiou. In ttie acute form of the disease recovery rarely

if ever occurs, and the case generally terminates fatally in a

period varying from two or three days to as many weeks.

A chronic form of glanders and farcy is occasionally met
with, in which the symptoms, although essentially the same
as those above described, advance much more slowly, and
are attended with relatively less urgent constitutional dis-

turbance. Cases of recovery from this form are on record
;

but in general the disease ultimately proves fatal by exhaus-

tion of the patient, or by a sudden supervention, which is

apt to occur, of the acute form. On the other hand, acute

glanders is never observed to become chronic.

In the treatment of this malady the main reliance is to

be placed on the maintenance of the patient's strength by
strong nourishment and tonic remedies. If the point of

inoculation of the virus can be early made out, its active

cauterization, as in the case of any poisoned wound, should

be resorted to. The opening of absces.ses antiseptically, as

well as the use of antiseptic lotions for the affected mucous
membranes, is recommended. In all cases of the outbreak

of glanders it is of the utmost consequence to prevent the

spread of the disease by the destruction of affected animals,

and the cleansing and disinfection of infected localities.

GL.^NVIL, Glanvill, or Glanville, Ranulph de
(died 1190), the oldest writer on English jurisprudence and
chief justiciary of England in the reign of Henry II., was
bom at Stratford in Suffolk, but in what year is unknown.
There is also almost no information regarding his early life.

Butterley Abbey was founded by him in 1171. In 1174,
along with other barons of Yorkshire, he raised a body of

inights to oppose William the Lion, king of Scotland, who
had invaded the north of England, and it was he who took

the king prisoner at Alnwick. In 1175 he was appointed
sheriff of Yorkshire, in 1176 justice of the king's court and
a justice itinerant in the northern circuit, and in 1180
chief justiciary of all England. It was under his direction

that Henry II. completed his judicial reforms, but the

principal of them had been carried out before he came into

office.. After the death of Henry in 1189 Glanvil was
removed from his office by Richard I., and imprisoned till

he had paid a ransom, according to one authority,' of

£15,000. Shortly after obtaining his freedom he joined
the order of the cross, and he died at the siege of Acre
in 1190: At the instance, it is supposed, of Henry II.,

Olanvil wrote or superintended the writing of the Tractalus
le h'jibu6tt consueiudinibus regni Anglice, which is divided

into 14 books, and is chiefly a practical treatise on the

forms of procedure in the curia regis or king's court, the

principles of law involved in these forms being only incident- .

ally referred to. As the source of our knowledge regard-

ing the earliest form of the curia regis, and for the infonna-

tion it affords regarding ancient customs and laws, it is of

great value to the student of English history. It is now
generally agreed that the work of Glanvil is of earlier date

than the Kegiam Majestatem, a work which bears a close

resemblance to his. To him is also ascribed the recension

of English laws made in the reign of Henry II.'

The treatise of Glanvil was first printed in 1.^54. An Euglisli

translation, with notes and introduction by John Beamea, was pub-
lished at London in 1812. A MS. copy of a Norman-French trunsla-

tion, made apparently in the reign of King John, is contained in tho
library ot the duke of Koithumberland at Alnwick Castle.

GLANVILL, or Glakvil, Joseph (1 636-1 tSO), was boru
at Plymouth in 1636, and was educated at Oxford uni-

versity, where he graduated as M.A. in 1658. In 1666 he
obtained the cure of Abbey Church at Bath; in 1678 he
became prebendary of the church of Worcester, and acted as

chaplain in ordinary to Charles II. He died at Bath,

November 16, 1680, in the forty-fourth year of his age.

Glanvill's first work. The Vanity of Dogmatizing, or Coii-

fidence in Opinions, manifested in a Discourse of the short-

ness and uncertainty of our Knowledge, and its Caures, with

Reflexions on Peripateticism, and an Apologyfor Philosophy,

1661, is interesting as showing one special direction in

which the new method of the Cartesian philosophy n\ight

be developed. Pascal had already shown how philosophical

scepticism might be employed as a bulwark for faith, and
GlanvQl follows in the same track. The philosophic

endeavour to cognize tho whole system of things by refer-

ring all events to their causes appears to him to be from the

outset doomed to failure. For if we inquire into this causal

relation we find that though we know isolated facts, we can-

not perceive any such connexion between them as that the

one should give rise to the other. In the words of Hume,
" they seem conjoined but never connected." All causes

then are but secondary, are merely the occasions on which

the one first cause operates. It is singular enough that

Glanvill who had not only shown, but even exaggerated,

the infirmity of human reason, himself paid a strange

tribute to its weakness j for, after having combated scien-

tific dogmatism, he not only yielded to vulgar super-

stitions, but actually endeavoured to accredit them both

in his Scepsis Sci^nlifica, 1665, and in his Philosophical

Considerations concerning the existence of Sorcerers and

Sorcery, published in 1666, in 4to. The story of the

pretended drum, which was said to have been heard

every night in the house of an inhabitant of Wiltshire

(Mr Mompesson), a story which made much noise in the

year 1663, and which is supposed to have furnished

Addison with the idea of his comedy of the Drummer,
appears to have given occasion to the latter work. At his

death Glanvill left a piece entitled Sadducismus Trium-

phatus, which was printed in 1681, reprinted with some

additions in 1682, and translated into German in 1701.

He had there collected twenty-six relations or stories of the

same description as that of the drum, in order to establish,

by a series of f^cts, the opinion vzhich he had expressed in

• his Philosophical Considerations. Glanvill supported a

mu(^ more honourahle cause when he undertook the

defence of the Royal Society of London, under the title of

Plus Ultra, or the Progress and Advancement of Science

since the time of Aristotle,' 1G5S, a work which shows bow
thoroughly he was imbued with the ideas of the empirical

method as in Bacon. '"The style of Glanvill is clear, ea,sy,

and animated ; and to the student of philosophy his works

are of considerable interest.
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Besides the works already noticed, GlanviU wiotc

—

LuxOrioitahs,

1662 ; Fhilosophia Fia, or Discourse on the Keligioits Character, a;td

the Tendency of Erpcrimcntal Philosophy ; Essays on Several Im-
portant Subjects' in Philosophy and Religion, 1676; An Essay

Concerning Preaching ; and Sermons. After Lis death in 1681,

there were published other sermons, kc, in one volume 4to. See

Eemusat, Hist, dc la Phil, en Angleterre, bk. iii. ch. xi.

GLA.RUS, or Claris, a canton of Switzerland, is bounded

on the N. and N.E. by St Gall, on the E. and S. by the

Grisoiis, and on the W. by Uri and Schwyz. Its area is

266 or 267 square miles, its greatest length about 33 miles,

and its greatest brea,dth about IG. A thoroughly Alpine

district, sipping northwards from the lofty range which

comprises the Todi (11,887 feet), the Biferten Stock

(11,237), and the Scheibe (9587), and including within its

limits the Glurnisch (9584) and the Miirtschen Stock (801 2),

Glarus is almost completely cut off from the neighbouring

cantons, except towards the south. Of the three passes, the

Segues, the Kisten, and the Panix, which communicate with

the Grisons, the first and second arc over the snow, and the

third has only a bridle path ; and the Klausen pass and the

Pragel pass, which conduct respectively to Schwyz and Uri,

have also mere bridle paths. As far as it is a habitable

"country it may be said to consist of the valley of the Linth,

which extends from the Todi southward to the Wallenstadt

Lake along with the lesser valleys of the Sernf (or Sernft)

and the Klon, which branch off to the east and the west.

The climate, it need hardly be said,'is a severe one, the snow
generally remaining, even in the lowlands, till near the

beginning of May. The ftJhn at times blows with

terrific violence ; and, by a law enforced in the town of

Glarus, every fire in the place must be extinguished as

soon as it sets in.- The chief sources of wealth in the

canton are the pastures and the manufacturing Indus

tries. Though copper, silver, and iron m^nes were formerly

wrought, the only mineral production now of commercial

importance is slate, which is extensively quarried in the

Plattenberg. Not more than a fifth of the boU is capable

of cultivation by the plough, and the agricultural produce

has consequently to be supplemented by foreign supplies.

About 9000 or 10,000 head of cattle are pastured in the

canton, and according to the census of 1876 there are 2000
sheep, 6900 goats, and 3000 swine Neither butter nor

ordinary cheese is made in sufficient quantities for the

local consumption, but the Schahzeiger, Scholia- Kdse,

Krdulerkcise, or " green cheese," made of skim milk, whether

of goats or cows, mixed with butter-milk and coloured with

powdered steinklee (Mdilotus ecrriilca), is still largely manu-
factured. The curd is brought down from the mountaiu

chalets in sacks, which contain about 200 Bj each. After

being ground for about 2i hours in a mill along with the

klee powder, which is added in the proportion of 3 lb to the

100, the curd is put into shapes, and pressed in the usual

way. It grows ripe in about a year and keeps a long time.

Large quantities are exported to America. The cotton

manufacture is the staple of the canton, and gives support

to about a fourth of the population. Forjnerly distributed

through the country as a domestic industry, it is now con-

centrated in a few factory towns and villages, which in the

aggregate keep aboutj 250,000 spindles going. The cotton

goods are seut to the East, America, and Africa. It is not

only in their own little country that the people of Glarus

'

find a field for their energies ; they have contributed to the

industries of many parts of Europe, and their poorer emi-

grants have founded three flourishing settlements in Wis-

consin—New Glarus, Vilten, and New Elm. The popular

tipn, which in 1851 was 30,213, had increased by 1870 to

35,150, and was estimated in. 1876 at 36,179. The vast

majority are Protestants, only 6,883 being Catholics accord-

ing to the census of 1870. The constitution, of Glarus is-

of the simplest kind, and extremely democratic. According

to the law ot 1842, revised and sanctioned by the federal

council in 1851, the government rests in the hands of a

Landesgemeinde or assembly of the whole male population

above the age of eighteen, which usually meets on the first

Sunday in lla}', and elects the cantonal officials, votes the

income and poll-taxes, and passes or rejects any laws that

may bo presented by the cantonal council or Landegrath.

The cantonal council consists of 117 members. A council

of 45 members, and a committee of 9 members h.ive control

of the executive. The landamman is president of the com-

mittee, the executive council, the cantonal council, and the

assembly. Justice is administered by five courts completely

independent of the Government. Freedom of the press,

freedom of religious worship, and freedom of trade and
industry are all guaranteed. Aliens are readily naturalized

and admitted to the rights of citizens. The canton is

divided into 25 communes, only one of which", that of

Glarus, has more than 500O inhabitants, while 16 have less

than 1000, and the smallest has only 231.

Glaeus, the capital of the canton, is a flourishing little

town on the left bank of the Linth, about 1495 feet above

the sea-level. Its environment is a remarkable one : to

the S. the Gliiruisch rises 6153 feet; to the N.W. the

Wiggis, 6033 ; and to the E. the Schild, 6010. The fire of
.

1861 devastated the greater part of the town, destroying

its Gothic church of the 10th century, the casino, the Govern-

ment houses, and all its principal buildings ; 2000 of the

inhabitants were rendered houseless, and property to the

value of 8,000,000 francs was destroyed. . Contributions

however were sent in from far and near to the airmunt of

2,754.606 francs, the federal authorities of Switzerland

voted a loan of 1,000,000 at two per cent., and the canton

furnished a subsidy at 3 per cent; the town was rapidly

rebuilt in a substantial and regular style, and the public

edifices restored. The church is used in common by the

Protestants and the Koman Catholics. The high school

accommodates 700 pupils. Most ofthe population, which

in 1870 numbered 5516, are supported by the cotton manu-

facture carried on in the town and the vicinity. A certain

trace of rustic life is still maintained, as the operatives have

each a bit of ground in the "almend." On the opposite

side of the river lies the industrial village of Enneda.

In the end of the 5th century an Iiisn monk, Fiidolin, tin

foun Je.r of the- convent of Seckingen on the Rliine, built a churcl

on tlic site of the present town, and the name of St Hilarius, whicl

he gave it in honour of his patrou the bishop of Poitiers, in cours

of time became corrupted to Glarus or Claris. The whole valle

waa reckoned to the estates of the abbey of Seckingen, and it we

governed by a mayor or bailiff whose nomination was vestc

ultimately in the Hapsburg family. The tyranny of these office

constrained the ])eople of Glarus to join the Helvetic confedcratic

in 1362, and in 13S8 they secured their iiulependenee by a victo

over the Au^trians at Nafels, the aunivcrsHry of which is still ce

bratcd on the second Thursday ot April. Zwingli the Itcformcr Wa

curate of Glarus from 1506 to 1516, and by 1530 the new doctiinj

liad been accepted by live-sixths of the population of the canton; Tl)

two religious parties, though they were happily prevented hoi

appealing to arms, continued long in a state of mutual alienati^

and suspicion; the Protestants, for example, would have nothiui

to do with the Gregorian calendar because it was introduced by tliJ

papal party. At length a settlement of a peculiar kind was ell'i'cted i

in 1683. Each confession was allowed to have a cantonal assembly, '

a oautojial council, and oihcials of it<! own ; while for all matters in

which both parties wero interested there w.'\s a cantonal assembly

and a c:uitonal council for discussion and administration in common.
It was in the beginning of the ISth ccutnry tli.at the present

prosperity of the canton received its original impulse. Cotton-

spinning was introduced in 171 '2 by Heidegger of Zurich, and

we.aving and calico-printing followed before 1750. The popula-

tion of the canton increased from 15,000 to 20,000 during tli«

ccr.tuiy. ',- The effects of the great Revohuion were beneficially

"experienced, and the early part of the lOlh century was marked by

numerous improvements, political and social. Till 1811 tlie^lower

course of the Linth was extremely irregular; and its inundations

had gradually turned a large stretch of'country into a swamp ; but,

under the patronage ond direction mainly of Eschcr (von der Ltnth,
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OS r.o capir oim^aixL- to be nllcj), thcic was constructed a miigm-

ficeut system of cauals which com;il;teIy rcmcdieJ tlio evils, auil the

desolate region sooa became out of the tinest parts of the cantoa. Tho
whole cost of the works up till 1823 ma 974,553 francs. When the

new constitution of 1836 was iutrotluced, tho Uoman Catholic min-

ority, whose inlhjcnce it greatly Jiriiiuishcd, were urged on by Bossi,

the bishop of Cliur (Coirc), to break olffrom their I'rotestant country-

men ; but the Go\Lruiucut cxptllcd the few priests who refused to

take the oatli, and .-cparateJ ths canton from its. connexion with

the diocese of Chur. After BossL's death the decree of separation

was revoked.-: lu tho Soudcrbund war of 1847 Olarus waa true to

the federation ;'atid the same spirit was shown in the voting about

the constitution in 1872-75. •

Sec Valentin Tscliudi. Kiirte hitlorisdte flfschrei'i- o<tor Enellun^.der in Kr-icjs^

*^d Fj']Jcjis:tHfH Trrl0j>'enm ^acficii und llaudlrn tu (JIarui, a Kitll-ceiituiy

'

cliioiiicle, )irinlt-tl by J J Bluincr, rTj Jri/itp fur Schirnierische Gacliicfilf, Zurieli.

vol, ix.. 1S03; Juliniin Hcfiirleli Tscliudi, llesrhreiljutig ilti Lob!. Orffis uiiii La'nlt

Glariit. /.iincli. 17U ; Cliriatupb IrUinpi. Aeuf>-e G/urncr-C'ironik, Wintticrtliur;

17;i; J. .M. Sehultr. Die LnilJil/iiiler, Zuri.-h, ISH; Jitiuttal moiiil du dtisrc/ie del

mnrttis df la Linth, G>'iic\a. IwiJS; Melcliior Scliuler. Gefchtchledti Lattdes Gtarus,

Zmicli, 1SJ4; J.J. Ilabli-r. Gesrfyiclite u. /nriulc del- allttt Vertrd-je iicisclifu den
/li/iirnitrlen u K'tUiotttcn tu Kaiilun (H-ii ui, Glaius, IBCfi; J, J. blumcr. "* Uoa
Timl Gr.iiiis uiitcr ScekiiiL'eii nuil Uestcireich uiiil j-rnigUcrieiunC,' JQ Arehivjur
Scliictiirrisi-'ii' Cesc/itfftlr. IJd iiL. Zurkli, ISH : iJr Uawald UeerantlJ. J. Bluineii

llcpr. l/er fitinloji Gi'tnu. hisloriseh-'je'/yra/jfiiieft-tleitttlisefi </eicfii!deri, St Gail,

isrc. forming' pari of tirinalite der Seliufi: , tjswalu Uccr. ttcfier rati der Ltnth, Ein
/-(tcast*.'if, jimien, 1")73; tyli, Taiehentjuch Hcliirciier. 6'i;ojrjjiAic, Zuncb. '875.

GLAS, Jou.N (1095-1773), tlie founder of tbe sedt gene-

tally known as CJlaasites or Santlemanians, was born at

Auclitcnnuchty, Fife, wbcrc his father was parish minister,

on the 5tli of October 1G95. On completion of his educa-

tion for tho niinistry at the universities oLSt Andrew.s and
Edinbiirgh, he was licensed as a preacher'by the presbytery

of Perth, and soon afterwards ordained by that of Dundee
as minister of the parish of TeaJiiTg (1719). . During his

ministry there he gradually formed peculiar opinions, _which

as early as 1720- found expression in the formation'of a

society "separate from the multitude," numbering nearly

a hundred, and drawn from his own and neighbouring

parishes. The members of this fccleslola in ecclesia pledged

themselves " to join together iu the Christian profession,

fo follow Christ the Lord as' the righteousness of His

[people, to walk together in brotherly love and in the duties

)f it in subjection to Mr Glas as their overseer in tho

bjord', to observe the ordinAnce of the Lord's Supper .once

levciy month, to submit Lhem.-ielves to the Lord's law for

ireraoving offences" (Malth. sviii.), and so on. From the

c3criptural doctrine of the essentially spiritual and heavenly

biaturc of the kingdom of Christ, Glas in his public teaching

\\lrow the conclusions, not only that tho chu,rch, as being

mlentical with that kingdom, ought to consist of none

o^lt truly spiritual Christian men, but also that the civil

sn'tablishnieiit of the church was unlawful and utterly incon-

austent with the spirit of Christianity.' For the promulga-

111 of these views, which were confessedly at variauce with

(die doctrines of the standards of the national Church of

clijotland, ho was summoned (17-G) before his presbytery,

bor'^''^! i" tl"^ course of the investigations which foUowed, he

TU(''Died with still more cxplicitncss than formerly his belief

Buat " every national chui-ch established by tho laws of

aloi'thly kingdoms is antichristian in its constitution and
JfQf'bCcuting in its spirit," and further declared opinions upon

bai^: subject of church government which amounted.to an
tl-.tire repudiation of Piosbyterianism and an acceptance of

a'ndependency. cor these opinions he was in 1728 sus-

fpendcd from the discharge of ministerial functions, and
finally iu 1730 deposed ; the members of the society already

referi-ed to, however, for the most part continued to adhere
to him, thus constituting the first " Glassite" or " Glasite

"

church. The scat of this congregation was shortly afterwards

transferred to Dundee, whence Glas subsequently removed
to Edinburgh, where he officiated for some time as an "elder."

lie next laboured in Perth for a few years, but ultimately

returned to Dundee, where the remainder .of hi;- 1ifp

* His ar^innetit is innnt fully exliibited in a treatiso entitled Ti^c

Ti-xtiitumif nf OiA Kinrf o/ Martt/rs cnnccrniiirj Uis Kln'jdom (Joliu

iviii. 3(5, 37) UxiUaincU and lUiistratcU (1729).

was spent. In 1739 the Gcncial Assembly, wiihora any
applicatiou either from him or from his friends, removed tho

sentence of deposition which had been passed ag.oinst him,

and restored him to the character and exercise of a minister

of the gospel of Christ, though declaring that he was not

to be esteemed a minister of the Established Church of

Scotland, or eligible for a charge, until he should have re-

nounced the principles embraced and avoncd by liim that

.were inconsistent with the constitution of the church.'

Besides the I'estimony Glas wrote a number of papers, ex-

pository, polemical, or practical, which wore published in- a

collected edition at Edinburgh in 17G1 (4 vols. 8vo), and

(again at Perth in 1782 (5 vols. 8vo). He died in 1773
The Glo^site denouiiuation, wliich has never been a numerous

one, is distinguished by a number of iicruliaritics alike iu doelriin-,

discipline, and worship, some of which have already been indicated.

One of the most characteristic of its tenets is Wiat 'which owes its

elaboration to Robert Sandenian (1718-J771), the sou-in-law of

Glas, from wliom is derived the name of Sandeniaiiians, by whidi
the sect is priucijially known in Engl.-ind and Amiiicn. Iu a

seriesof letters (1757) to Hervey, the author of Tkcron and A----]tasio^

he maintaiucd that justifying faith is a simple asstut to the divine

testimony concerning Jesus Christ, dilfering in no way in its

character from belief in any ordinary human testimony. Ko dis-

tinctive theologicid system, however, has as yet been elaborated

from this point of view. In their luacliee the Glassite churchi's

aim at a strict conformity with the priniiuve tyjie of Christianity

as tlmt is understood by tlicm. liaeh eougregation has a plurality

of elders, pastors, or bishops, who arc chosen according to what are

believed to be the instructions of Paul, without rcg-iTd to previous

education or present occupation, and who enjoy a perfect eriuality

in ofiice. To have been married a second time disqualifies for

oidiuation, or for continuetl tenuie of the oIBec of bishop. In all

the action of the church unanimity is considered to be necessary;

and if any member differ in opinion from the rest, he must either

surrender his judgment to that of tlie church or be shut out from
its communion. 'I'o join in prajtr with any one who is not a

member of the dcuomiuation is regarded as unlawful, aud even to

eat or drink with one who has been cxcoinmunicated is held to

be a heinous sin. The Lord's Supper is observed weekly ; and
between forenoon and afternoon service every Sunday a love fea.sl,

at which it is incumbent on every member to be i>resent, is held

after the manner of the primitive Cliristians. Alutuat exhortation

is i)ractlscd at all the meetings for divine service, it Ix-ing lawful

for any member w ho possesses the gift to spe.tk. The practice of

washing one another's feet was at one time observed ; and it is still

customary for each brother and sister to ret eive new niembers, on
admissiou, with a holy kiss. "Things strangled" and "blood"
are rigorously abstained from; the lot is reganled as sacred; llio

aecumulation of wealth is legarded as Unsciiplural and inipio[>ir,

and each member considers his property as liable to be called fui

at any time to meet tiie wants of the ]ioor and the neceasitiea of

the church. The number of adherents at present belonging to Iho

denomination is probably a little under 2000.

GLASER, Christopher, one of the minor chemists of

the 17th century, concerning the details of whose life very

little is known. He v;as a native of Basel, came to Pari.«,

succeeded Lefcbvre as demonstrator on chemistry in the

Jardin du Roi, and was appointed apothecary to Louis XIV.

and to the duke of Orleans. He is best known to us by

his Tiaite de la Chymie (Paris, lfiC3), which gives a very

favourable idea of tho chemical science of his time. Tho
little work went through some ten editions in about fivc-

and-twenty years, and was translated into botli German
and English. Dumas and other writers indeed have spoken

very disparagingly both of the Traiti and of the author's

merits and character, but this adverse judgment appears

to rest on altogether insufhcient grotmds. One thing very

much against Glaser is his alleged connexion with the

marchioness de BrinviUiers. It does not appear, however,

that he had any share in the notorious poisonings beyond

making the deadly substances which the marchioness and

others employed in secret. He appears to have died some
years before 1G7G. A salt (the normal sulphate of potas-

sium) which he showed how to prepare, and the medicinal

properties of which ho pointed out, wis named Glaseii sal

polychi-estum, or salt of niary uses. , Tho native sulphate

is still known as glaseriie.
^
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GLASGOW, tlie most populous city iu Great Britaiu

next to London, is situated on tlie banks of tho river

Clyde, in tUo Scottish county of Lanarkshire, about 20
miles above Greenock, where the river spreads out into a

noble estuary, with branching lochs ruuning deep into the

heart of the Western Highlands. It is within ten hours'

railway run {i05h miles) of the metropolis, and an hour

and a quarter (45 miles) of Edinburgh, the latitude being
55° 51' 32" N., and the longitude 4° 17' 54" W. The
extreme breadth of tho city is about 3J miles from north

to south, and the extreme length 5 miles from east to west.

The circumference is about 10 miles; and the area cm-
braced within the municipal boundaries is now (1879)
6111J acres. Tho population when the last'ccnsus was
taken in 1871 v.-as 477,732, but during the eiglit years

that have elapsed, the increase of inhabitants both in the

city proper and in its suburbs has boon very great. It is

within tlio mark to say that above 100,000 have been

added to tho population of the city; this indeed is the

estimate given in official registration return.-, which set down
tlie population estimated to the middle of 1S70 as 578,150.
The smaller burghs which have sprung up round Glasgow
within the last twenty or thirty years have kept pace witli

the mother burgli in development, and now contain a

population amongst them of about 170,000. As these

burghs arc essentially parts of Glasgow, having been formed
by the overflow of its population, they ought to be added to

the city in any estimate of its size and impnrtance. The
population of Glasgow, taking this basis, is lliercfore close

upon three quartera of a million (750,OOU). 'J'lie increa.sc

of the population during the present ccnlury has been
greater perhaps than that of any other city or town of

the Old World. In 1801 it was only 77,385 ; in-1821 it

wa.s 147,043; in 1841, 255,050; in 1,^01, 305,503; and
in 1871, 477,732. In 1877 the dwelling-houses numbered
105,002, and the rental exceeded £3,250,000.

Plan of Glasgow. (central panion).

Unliko tho "grey metropolis of the north," Glasgow
shows rather poorly in the history of Scotland. Its own real

history—the histt)ry of its pommerce and industries—can
hardly be dated farther back than the beginning of the last

century, when the union of England and Scotland roused
into cxtiaordinary activity the trading .spirit of its inhabit-

ants. And yet Glasgow is an old city. Its foundations
were laid when the balf-mjthical Kentigern'' sat down by
the banks of the Molondinar, to teach tho rough Celts of

Strathclyde tho truths of Christianity. It was about tho
middle of the Gth ccntuiy th-.t this apostle of truth made
hie appearauco in the west of Scotland, and built his little

wooden church on tho spot upon which some centuries later

his successors reared the noble cathedral which still .stands

m perfect beauty. One can only guess that the inhabitants

of this portion of Strathclyde gathered round the abixlo -md

church of St Mungo, and that as the site was pleasant, and
the Molendinar aud the Clyde supplied ample store of trout

and salmon, the village under the fostering caro of the

monks grew slowly till it became a place of importance.

Of that growth, however, nothing is really known till we
reach the 12th century. In the year 1115 an inveslig,itiun

was ordered by David, then prince of Cumbria, of tho

lands and churches belonging to the bishopric of Glasgow,

and from the deed which still exist.t it is evident that at that

time a cathedral had been endowed. A few years later David
succeeded to the Scottish til rone on tlic dcaUi of his brother,

Alexander I., .and among the many endowments he made
for religious purposes, we find that ho gave to the see o)

Glasgow the lands of Particle, besides restoring manv
liosscssions of which it had been despoiled. ' Jocelyn wa.s

i bishop of Glasgow for a long period, and is memorable for
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the efforts ho made to rebuild the cathedral which had been

destroyed by lire. He collected funds with so much
success that in 1197 the new structure waa sufficiently

advanced to bo dedicated. The next bishops of note were

Uodington and WLsheart. The former carried on the build-

ing work of Jocelyn ; the latter was a patriotic Scot who
resisted the conquering army of Edward I., and was among
the first to join in the revolt of Wallace, and to receive

Kobcrt Bruce when he was proscribed by Edward and lay

imder the ban of the church for tlie murder of the Red
Comyn. Wisheart was a prisoner from the year 1306 to the

battle of Bannockburn, and he lived to see Bruce firmly

established upon the Scottish throne. Bishop Uae deserves

mention fur having built a stone bridge over the Clyde

(13-tu). Bishop TurnbuU was the greatest benefactor the

city had till then found ; for he was the founder of Glasgow

university (H50). lie also received a charter from James
11. in 1420, erecting the town and the lands of the bishops

into a regality. lo 1491 the see was made metropolitan

through tho inllucnce of James IV., who had been a canon of

the cathedral in early life. The last Roman Catholic arch-

bishop of Glasgow was James Bethunc, consecrated in 1552.

At tho Ueformation in 15C0 the archbishop fled to France,

carrying with him all the relics, documents, and valuables

belonging to the sec. Tho cathedral, upon which so much
care had been bestowed by tho successors of Bisliop Jocelyn,

very nearly suffered the devastation wliich was inflicted

upon so many abbeys and churches by the more bigoted of

tho ricformers. It was saved by the craftsmen of Gla.sgow

turning out in tlieir strength and chasing away tho

destroyers of tho " rookeries," who had already begun to lay

sacrilegious hands upon the venerable building. After tho

Reformation, and till the Revolution of IGSS, wdiich re-estab-

lished rrcsbyterianisni as tho religious form of v.'orship in

Scotland, the sec of Glasgow was occupied by a number of

archbishops, the tenure of whose oBice in many ca-ses was
precarious. Tho most notable fact after the Reformation in

the history of tlie Glasgow Church was the Assembly of 1C3S
which was held in the city, when Episcopacy was energeti-

cally abjured, the Solemn League and Covenant accepted,

and itssignaturo made binding upon all who claimed the ordi-

nances of tho Presbyterian Church. TIjc fact that the

craftsmen were zealous fur the preservation of their fine old

cathedral indicates probably that the Rcformatiun doctrines

wore not received so enthusia-stically in Glasgow as in many
other places in Scotland ; but they took deqi root latterly,

and in the struggles for religious and civil liberty in the

17th century the inhabitants wore among tho foremost to

assist and endure in the good cause.

Glasgow owed its erection into a burgh to its ecclesiastic

lords. One of these obtained a royal charter from William

the Lion in tho last quarter of tlie 12th century (between

tho years 1175 and 117S), which made tho town a burgh,

and gave it a market with freedom and customs. Another
charter, it is supposed, was granted in 1190, and according

to a deed dated 12CS the tmvn was governed by a provost

and bailies, and had courts of justice for settling disputes

among the inhabitants. There are no records, however,

till almost quite recent times. A few incidents of national

history witli which Glasgow was connected may bo noted,

to fill up the blank from tho period when it was an cccle.si-

astical town to the date at which it started its great career

as the capital of Scottish industry and commerce. Wallace
fought one of his successful battles for Scottish liberty in

the High Street of Glasgow in the year 1300. In 1350
the plague raged in the city, and returned thirty years after-

wards, though not in so severe a form. About 1542 the

bishop's castle, which was garrisoned by the carl of Lennox,
was besieged by the earl of Angus, then regent, and after

its surrender on terms which were disho-ioured, a skirmish

took place between the parties at the Butts to the cast of

the town. The regent's troops were successful, and to

punish the inhabitants for their devotion to the Lennox

family the town was pillaged. The unfortunate Queen

Mary visited her husband Darnley when he lay ill at his

father's house Limmerfield, near Glasgow—a visit which

afterwards was made of fatal significance to her when her

case was heard before Queen Elizabeth in council. The

inhabitants o( Glasgow bad no liking for the fair queen,

for many of them fought against her at the battle of Lang-

side, where she lost her crown and kingdom. . Glasgow

seems to have been fairly prosperous after the accession of

James VL and the union of the crowns of England and

Scotland. It was recovering from the loss which it .sus-

tained by the Reformation through the dispersion of the

wealth of its ecclesiastical lords. A little trade was spring-

ing up with foreign parts, chiefly with the Low Countries.

But the city suffered somewhat severely in the reign of

Charles I. Its inhabitants had become fiercely anti-pre-

latical, and were obnoxious to the ruling powera When
Montrose in his victorious course marched into the city

after the battle of Kilsj-th he levied a heavy contribution,

although the city was suffering at the time from one of the

periodical visits of the plague. In 1648 the provost and

his bailies were deposed for contumacy to Charles I., and

were imprisoned for a few days, while four regiments of

foot and horse were quartered on the magistrates, council,

and session. Plague and famine prevailed during the

following year; in 1652 there was a great fire which

destroyed about a third of the town and £100,000
worth of property. After the restoration of Charles

II., and during the persecutions of his and his brother's

reign, Glasgow sufl'ered severely. It was a centre of dis-

affecticm against the Government, the headquarters

of the Whigs of the west of Scotland. Glasgow prislDn

was filled to overflowing with the reliels, as they welre

called, and it is a proof of the .sympathy with which they

we're regarded by the citizens that on the' occasion of

another great fire in 1G78 tho doors of the prison were
thrown open, and the prisoners set at liberty. The Govern-

ment retaliated by sending an army of wild Highlanders to

tho city, who savagely oppressed the inhabitants and
roused up the spirit of resistance which vented itself at

Loudon Hill and Buthwell Bridge. With the Revolution

peace and prosperity came to Glasgow, only to be partially

interrupted by the risings in 1715 and 1745. A regiment

of 500 men was raised in Glasgow to support William and
Mary and Presbyterian riglits and privileges; and in return

the city was declared free by a charter, the citizens having

the right of electing their own municipal rulers.

Glasgow was not aware of the vast benefits that were

conferred upon her by the union of England and Scotland

in 1707. The measure was stoutly resisted by the inhabi-

tants, and its proclamation nearly led to a riot ; but the

merchants very soon saw that by tho water highway which

flowed through the town they could have access to the pro-

fitable trade that had been opened up in North America.

Glasgow's situation for the western foreign traflBc was the

best in Scotland, and inferior to none of the great towns of

England. The Treaty of Union put every Scottish port, so

far as trade was concerned, on an equal footing with the

English ports ; and there was no- reason why Glasgow should

not share in the wealth w hich in ever-increasing amount was
yearly coming across the Atlantic. As has been alrepdy

stated, after the troublous times of the Reformation the

trade prosperity of Glasgow was considerable. In the

middle of the IGth century there were ten towns in Scot-

land above it in population and importance, butb3» the close

of the 17th century it had risen to the second rank,

with a population of about 10,000 or 11,000. This
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increase is to be ascribed to the monopoly which the in-
habitants had secured in the middle of the 17th century
of the sale of raw and refined sugars for the most of Scot-
land Besides this they had the right of distilling spirits
from molasses free of duty; they conducted a consider-
able trade in cured herrings and salmon, were manufacturers
•of soap, and sent to the English ports hides and linen,
bringing back in exchange tobacco and manufactured goods,
which they distributed north of the Tweed. Bristol was
then the great emporium of tobacco, and Glasgow'^' com-
mercial connexions With it naturally turned the'attention
of Its traders to that lucrative branch of commerce. When
it became possible for Glasgow merchants to enter into
competition -with the merchants of Bristol, companies were
formed U carry on the trade with the North American
colonies, and a large trade was soon established. Ships were
chartered, and as wealth poured in were built, and sailed
regularly for Virginia, Maryland, and Carolina, taking out
goods in barter for cargoes of tobacco. In 1760 Glasgow
had completely rivalled Bristol in the tobacco trade, and In
1772 its importations were more than half of the entire
quantity brought into the United Kingdom. The Virginian
trade being exceedingly lucrative, Glasgow flourished undsr
It. Thetown rapidly extended westward, handsome mansion-
houses for the "tobacco lords" were erected, and the
austerity of manners which had come down from the
covenanting days was somewhat relaxed. The money made
by tobacco found its way into other branches of commerce
and stimulated new industries. The tobacco trade however
received a crushing blow at the outbreak of the American
War,—a blow from which it never wholly recovered, for
after the war was over, and the thirteen colonies had become
the United States of North America, Glasgow was engaged in
other commercial enterprises. The distress in the city was
keen during the first years of the war, and Glasgow capital-
ists_ turned their attention to the West Indies and the culti-
vation of the sugar cane. The manufacture of cotton goods
was introduced also about this time, and proved a new
source of wealth and prosperity. Calico printing, which
was soon to develop into a great industry employing
thousands of persons, was started at Pollokshaws in 1742;
the inkle loom was" sot up in 1732; glass-making was
established in a feeble way in 1730; and the brewing of
beer and ale on a large scale was attempted with success.
In 1764 James Watt perfected his first model of a steam
engine in a small workshop, which had been granted to him
by the senatus of the university, within the college walls.
From the Treaty of Union down to the end of the 1 8th cen-
tury, the progress of the city had been remarkable. In 1 708
the population was estimated to be upwards of 12J000;
at the end of the century it was close upon 80,000.

T!it Uariour.—Thc energies of the traders of Glasgow were
llauually somcivliat confined by having a port so far away as Port-
Glasgow, and there is little wonder that, when their commerce
began to extend, they sliould have cast about for plans to deepen
the vvatcr-w.-iy and en.iblo them to bring their merchandise to their
own warehouses in the city. The task which lay before them was
one involving nnmerous difficulties., " A hundred years ago," says
Jlr De.as. the engineer of the Clyde trust, in his interestin.^ sketch
of The llise and rrogress of Uk Harbour of Glasgow, " the river was
nlmost in a state of nature, and was fordable on foot .at Dumbuck
ford, more than 12 miles below Glasgow." As early as 1566 the
anthonties of the towns of Glasgow, Renfrew, and Dumbarton
cndcavonrod to remove a sandbank, a little above the latter town
.and though operations were iutcrraittingly carried on for some years'
they do not appear to have been very successful. Prior to 1658 the
."bippuig port of Glasgow w,as Irvine in ^\)T3liire, but the passage ol
lighteis from that place was tedious and the land carri.age expensiveU was determined in 1658 by the majistiatcs of Gl.asgow to purchase
gi-ouiid at Dumbarton, and construct a spacious ^harbour there,
llio m.igistrates of that royarburgh, however, objected, on the plea
that " the great injiux of "marineis Qud olhers Koitld ini.«e the I'ricc
of provisions t.. the inlmbitnntj."' Tlu- Glasgow authorities, how-
ever, wore actcnuiucd to have a harbour nearer thau Irvine, and in

1662 they purchased 13 acres of ground on the south side of the river(now Port-Ghisgow), where tney built harbours and constructed the
fir.t graving dock in ^,cotland. In J6S3 a quay was built at theliroom.elaw, although nothing had yet been done Tor the deepen n'of the river. It was only after the city had experienced the vastirnpor ance of foreign traffic that the magistraL, most of who,,

Tion In i°7iO r"^?'
^"°"^'y t^'V'd tl^<^ir attention to the qnes-

tion. In 1740 the town council authorized the expenditure of llOOin making a deepening experiment below the Broomielaw quay, and
fifteen years ater they employed bmeaton the welI-know„\n^L, ero report on the subject. He found the two shallowest places athe Pointhonse Ford, now the western boundary of the harbour, and
at Hirst, now withm the harbour. The depth at low water a theformer wa^ 15 inches and at the latter 18 inches, while at highwater it was 3 feet 3 inches and 3 feet 8 inches rcspectivef,Smeaton proposed a lock and dam, four miles below Glas<.ow Bridge
so ^ to secure 4 feet 6 inches of water at the Broomielaw qun°y'Fortunately his report was not adopted. In 176S the first begin-
nings were made on the report of Mr John Golbome, who suggested
he contraction of the nver by the construction of rubble jettTes and
he removal of the shoals by dredging. James Watt reported in
1/69 to the magistrates on the declivity of the bed of the Clyde

I T,7, M^n ?^ '^''^^ *° *''^* obdurate obstacle Dumbuck Ford.

t lie "'\^°'^°™ contracted with the town council to make this
ford 6 feet deep at low water and 300 feet wide, and carried out his
cotitract successfully in 1775. Rennie reported on the river in 1799
and recominended " the shortening of some of the jetties, the con-
struction of new ones, and the building of low rubble walls from
point to point of the jetties so as to render the channel unifonn
and prevent the accumulation of shoals." His suggestions were
carried out, and upwards of 200 jetties were constructed between
Glasgow and Bowhng, the result being a considerable improvement
in Uio navigation and reclamation of land to the proprietors on
both banks from the alveus of the river, the greater portion of which
h.-,s since had to be purchased at high prices for other improvements,
lelford reported m 1806, and Rennie again in 1807 and the
deepening process went on without pause. In 1836 the engineel
of the Clyde Trust reported to the trustees that there was then from
7 to 8 feet of water at the Broomielaw quay at low water, that the
lift of a neap tide, which was only sensible in 1755, was 4 feet and
ofaspnngtide? or 8 feet, making a depth of 12 feet at high water
of a neap and of 15 feet of a spring tide. The river had become
capable of taking craft of 400 tons to Glasgow. In 1 840 parliament
sanctioned an Act for c'arrying out plans for the further improve-
ment of the navigation of the entire river under the jurisdiction of
the trustees. Upon the lines then laid down the improvements
have ever since proceeded, with only very slight modifications, but
the result may probably be best expressed in the following fionres.
In 1839 vessels of 17 feet draught of water *ere safely navigated to
and from the harbour, in 1854 of 19 feet draught, in 1861 of 20
feet draught, in 1662 of 21 feet draught, and in 1870 of 22 feel
draught. Only a few years ago vessels of 15 feet draught were two
and often three tides m the river in their passage up and down, but
now vessels of 22 feet draught leaving Glasgow two or three hours
before high water get to sea in one tide. The rapidity of the
deepening process has been due almost entirely to the powerful
steam dredgers employed by the trustees, to the use of the divin-
bell for blasting purposes, and latterly to the introduction of steam
drilling and dynamite. The quantity of dredged matter taken
from the river every year is somewhere about a million and a
quarter of tons, which is carried off by barges and deposited in Loch
Long, an arm of the Firth running up into the Western Highlands.
During the last thirty-one years upwards of 20 million tons have
been dredged from the river, and since the year 1770 the cost for
dredging and depositing alone has been between £500,000 and
£600,000. The total expenditure upon the river since the year
above named has been upwards of seven millions steriing ; and the
revenue, which a hundred years ago was £1733, is now about
£210,000. The first dock constructed at the Glasgow harbour was
opened so late as 1867. Though Acts of Pariiament had been
obtained more than twenty years before, the sides of the river were
utilized for quayage extension ; but within the last ten or twelve years
the pressnre for space became very great, and the new dock, which is
tidal, and covers 5 J acres of water space, was found to be quite inade-
quate. A new Act was obtained in 1870 to construct docks at Stob-
croee, and these, which are now nearing completion, will have an area
of 30 acres, and will accommodate one million tons of shipping. The
estimated cost, including the purchase of land, is £1,163,000.

The traffic on the Clyde received an extraordinary im-
petus by the application of steam to navigation, and from
the date of the " Comet," which was built on the Clyde in

1811-12 for Mr Henry Bell, Glasgow has been the true
homo of steam navigation. The steam shipbuilding trade
has become one of the laigest industries of the city, and
with its growth the commerce of Glasgow has kept' pace.
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The river has been the fruitful source of tLe city's greatness.

As the accessibility of the water way became greater year

by year, so the commerce and the industries of the city

developed, and the material wealth increased. Glasgow,

too, is fortunate in being the centre of an enormous coal

and iron field, in the working of which she has greatly

benefited. Uer industries, now very numerous, are re-

ferred to in detail below. They embrace almost every

species of manufacture to be found in Great Britain ; and this

variety is probably tlio reason for the all but uninterrupted

[prosperity of the city, for it is -rare that every department

of manufacture and commerce is dull at the same time.

Ilcr resources are so numerous that she is not much
affected by stagnation in one or two branches. But

Glasgow has undoubtedly come through one or two

crises of a serious character in the course of her industrial

career. In 1857 the failure uf the Western Bank struck

a hard blow at her trade and commerce, though it was

wonderful huw soon she recovered from the heavy loss and

the derangement of commercial affairs which were caused

by tho failure. The American Civil War paraly.sed the

cuttou manufactures of Glasgow, as it did those of Lanca-

shire ; but otherwise it did little harm, and the 'stimulus

that v/as given to shipbuilding by the carrying trade of

the world practically falling into liritish hands more than

cninponsated for other losses. Tho closo of the American

War was followed by a period of commercial and industrial

activity in the city, which, however, sustained a severe check

within the la-it two years, during which time trade has been

languishing everywhere. While enterprising citizens were

looking forward with some slight hope for signs of a revival,

the collapse of the City of Glasgow Bank on tho 2d October

1878 fell upon them like a thunderbolt. In a few days

after tho stoppage it was known that matters were far

worse than the most sinister prophet of evil could have

imagined, much less foretold. The whole of the capital

and reserve of the bank, amounting to close upon a million

and a half sterling, was squandered, and nearly five and a

quarter millions besides. The total loss cannot be set

down at much less than eight millions sterling, and the

most of this enormous sum had gone to support great

Indian and colonial firms, which had been hopelessly

bankrupt for years. The inquiry into the afi'air.s of tlio

bank lovealod such recklessness and misconduct on the

part of some of thoso wlio were responsible for its manage-
ment that the manager and the directors were tried on a

iliarge of fabricatiiig and uttering false balance sheets.

They were all convicted, and sentenced to varied terms of

innirisonmi'ut. Since tliis gigantic failure Glasgow has

been p:issing through tho greatest crisis of its existence.

A'ftiiiuisfralidii.—The affairs of G'lasgow aro managed
by a corporation consisting of 48 reiiresentativcs of the 16
wards into which the city is municipally divided, and by
one representative from the Trades' and one from the

iMerchauts' House. The lord provost is the head of the

corporation, and is assisted in his executive functions by
10 bailies. The bailies hear and decide cases in the

police courts, aided by assessors, who arc local legal prac-

titioners of good standing. There is also a stipendiary

magistrate who .sits every day in the central ]iolice court,

audundertakos tho heavier portion of the cases. The dean
iif guild court has a certain jurisdiction over the construc-

tion of new and tho alteration of old buildings. The
corporation of Glasgow, since it became popularly elected,

has shown great and enlightened interest in the welfare of

tlic city. Jt has during tho la.st quarter of a century
acquired three public jiarks for the recreation of the
citizens, and laid them out in an ornamental manner.
Within the same period, too, it has undertaken and carried

out immoaso works for a supply of water unequalled in

the kingdom, has bought up the old gas-works and supplies

artificial light within and beyond the municipal boundaries,

and is at present engaged in bringing to a successful close

a series of city improvements on a very large scale.

City Improvements.—As the last^mentioned work is the

most important upon which the corporation has been
engaged since the introduction of Loch Katrine water, and
formed the model upon which Mr Cross, the home secre-

tary, framed, his Artisans Dwellings Act, a slight sketch
of the plan upon which it: was founded may be given here.

Tho city had grown so fast iu population during the present cen-
tury tluit it had become greatly overcrowded, especially in the
central iioitions. From the leading thoroughfares of High Street,

RaUmarkot, Trongate, Gallowgate, and Argyll Street long naiTow
closes and wynds penetrated into the densely-built spaces behind.
The population in these regions varied from 400 to 1000 per acre,

and tho dirt, darkness, and foul air in which the poor creatures
lived, made their lionics breeding-places of favers and disease of

every kind. In sorno of tjie worst spots tho death-rate was 70 per
lOoO per annum. Tho closes and wynds, besides b«ing dens of
disease, were tho haunts of tho criminal class of tho population,
who were able to dispose of their plunder and escape the police with
comparative ease in these deep alleys, many of them connected with
each other by ways only known to tho experienced crhninal. Some
bcuovok-nt citizens made a small effort at improvement about twenty
years ago, by buying up one of the most notorious of these closes;
but it was not till tho City Union Railway was projected that the
attention of tho inunicij>ality w.%s fairly called to the question, or
that any step was taken by it. Tho Union Ilailway passed through
some portions of tho old town which were densely overcrowded, and
it was suggested by the late Mr Blackie, who was then chief-magis-
trate, that tho corporation might work in harmony with the railway
company, and clear out old and densely-crowded properties, which
tho railway only touched at certain spots. Jlr Carrick, the city

architect, drew out improvement plans, and in 1866 an Act was
passed by parliament enabling the corporation to acquire old ovcr-
erowilcd localities, to borrow money, and to levy rates. The
improvements contemplated involved the destruction of 10,000
houses, all of them re-illy unlit for habitation, but which were filled

by upwards of 50,000 souls. The corporation was bound by the
Act to lind accommodation for tlic dispossessed when the numbers
exceeded 500. In point of fact, the corporation never required to
build houses, as private enterprise more than kept pace with the
operations of the improvement scheme. By the Act the corporation
was empowered to borrow £1,250,000, and to levy a rate of 6d. per
pound on the rental for five years, and 3d. per pound for ten years,
Ity which tiine'it was calculated tho whole work woiild be completed.
Ko sooner was the Act passed than the trustees—all of them mem-
bers of tho town council— proceeded to pur<'hase the properties
sflieduled, a delicate and dilticult task* which, however, was mcjt
ei-ononiically carried out, first liy Sir James AVatson, and afterwarda
by ilr James Morrison, tlio conveners. The work of demolitica
also went on ; the den.sely-biiilt di.stricts were cleared out, otea
s[i.aces and squares secured, stiei ts driven through huge blocks oJ

buihling, others widened, till uow there is hardly a remnant let: c!
tho old notorious abodes of fever and ciinie. There is still a goej
deal to do, ami it may be necessary to get an extension of the tine
li.\ed ill the Act, as it cx[iiics in 1881 ; but up to the present tin?
upwards of 30,000 jM-ojde hnvc been turneil out of their uiiheait>.y
linmi's, and have been provided with better ones elsewhere. So far '.lie

improveineitts have boon Very cheaply executed. The great amount
of d<'iiioi fion efi^cted by the trustees and the railway companies
greatly raised tlio value of building ground in the central portions
of the town; and the corporation has been able to sell the properties
wliicli it had acquired at considerable profit, after utilizing lar-o

liortions of them for streets and open spaces. The cost to tl:«

citizens will be the rates which have been and are to be levied; but
perhaps to tliis should be added an uncertain amount represented
by the rise of house rents. Up to ilay 1878 tlie sum raised by
rates was £305,867; and, adding to that other three years' rates, the'

total amount wliirh the improvements will cost will be about
£375,000, £40 100 of which was spent in buying a park for the uso
of the people iu the north-eastern district of the city.

Puiilic Health—The result of these improvements has

been a marked decrease iu the mortality. In 1866 Glasgow
was one of the least healthy towns in Great Britain ; in

1877 it was nearly as healthy as London. In 1866 the

annual death rate was 29 '6 per thousand, and continued

slightly rising or falling tUl 1875, when there was a

fall to 28'7. This was the year in which tho work of the

improvement trustees began to tell. In 1876 the death
rate was 20'2 per thousand, in 1877 it was 24'J, and in

\. — Ki
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1878 it was 25'0. Tlio improvement scheme has done

good otherwise ia directing attention to sanitary questions

of all kinds. There is now in Glasgow a public department

of health, at the head of which there is a most efficient

medical officer, -and proTision has been made for tlio

isolation of co.ntagious diseases immediately on their break-

ing out. Great attention is paid to cleansing the city, and

fever epidemics, which not long ago were seldom absent,

are now very rare and hardly ever assume large propor-

tions. Crime has also diminished as one of the residts of

the city improvements, and its detection is much surer.'

There can be no doubt that the demolition of so large a'

number of small dwelling-houses in such a short period was

no small grievance to those who inhabited them ; not that

there ever was any lack of accommodation, but because

families had in many cases to remove to places at incon-

venient distances from their work, and into houses which,

though much better in a sanitary sense, were somewhat
dearer. The distance difficulty, however, was greatly

mitigated by the construction of tramways throughout the

town, and by the authorities providing for the running of

morning and evening workmen's cars at exceedingly low
tares; and it is scarcely doubtful that the change from

unhealthy and overcrowded houses into others roomier and
built with some regard to sanitary principles has been a

blessing to the lower class of the population. : _Wheu the

works are completed, Glasgow in its older regions will bo

a city traniformed.

Water Supply.—Previous to 1859 Glasgow was supplied

by water from the river Clyde and from ponds erected some
miles south of the city, to which the water was conveyed
by gravitation. The supply was insufficient, and tho Clyde
water bad. In 1848 the idea of bringing water from Loch
Katrine was first spoken of. The citizens at that time

began to see that something far more extensive than had
ever been attempted was required to supply the rapidly

growing wants of the city. Between 1848 and 1855 many
schemes were proposed by the water companies arid by
private individuals, none of which came to anything. In
1852 the corporation took the matter up, and, after a long

and arduous struggle, the Act for tapping Loch Katrine was
carried in 1855. The corporation it is believed would have
been defeated again but for the attention which Lord
Palmcrston paid to a subject in which Glasgow was so

deeply interested, and for the influence which he brought,
to bear in favour of tho works. Tho engineer selected to

bring the water from a distance of 34 miles was Mr J. F.

Eatouian, and four years after the passing of the Act the

waters of the Highland loch, at the touch of Her Majesty the

Quecu, Qowed into the city.

The sources of tlio suiiply are Lock Katrino with a burfacc ol

aooo :ici-c», Loch Veniiachcr witli an area of 900 acres. Loch
Unuiliio 1 50 acres,—altoi^ctlier about 4000 acres of water surface.oiid

rontaiiiiiig witliiu the limits to which they may be raised or
lowerctl about 1,600,000,000 cubic feet of water. Tlie drainage
nri-a is 45,800 aa-es, and tlic rainfuU is 'from 80 to 90 inches pel
nuuum.; Tlic Rource is ample for the "supply of a .population
iliiublu that which is at present supplied, but the works are not more
Ihau aulli -ieut to provide 50,000,000 of gallons of water jicr day,
mid it will be liecessary before many years arc jiast to constiuct
nl licr works, proliably to double that ciuaiitity.

.IJ- Loch Katrine is 360
feet above the tide at Glasgow, whicll, allowing for the loss of fall,

necures a l>ivssiire of 70 or 80 feet above the higliest summit iu
the city. The water is conveyed by mined tunnels, built tunnels,
aqueducts, and iron pipes. Xliere are altogetlier 70 tunnels, one of
which is -2630 yards and auothcr 2325 yards in length, and 8 feet

in iliameter. One of these works is 600 feet below the surface.

The aqueducts over rivers and ravines nf an important character
are 27 in number ; some of these are of iron and some of masonry.
Twenty-six miles from Locll Katrine and 7 or 8 from Glasgow alargc
reservoir w;ui constructed, 70 acres in extent and capable of holding
500. 000. 000 .'gallons of .water ; and from this reservoir the water,
having undergone a JUteringpvoces5..is convc\'edin pipes to Glasgow,
The eugiuccriug cost of tho works w.as *,700,000, or ten per cent.

above the estimate, but as the conliact was only lor 20,000,00*
gallons per tX-^y^ and the actual produ* I was 30,0ou,\l00 gallons, th-?

coi»t cannot be said to have been excessive. There have been grea;

additions made to the works since they were ojicmil in 1&5',', the
total capital expenditure at the end of 1877 being a little over

£2,000,000. Tho quantity of water brought into the city tioni

Loch Katrine is now 30,000,000 gallons |'er day, but the aria of

distribution is much larger than Glasgow. In a v-ry short tinic rlic

corporation will be able to bring in 50,000,000 gallons n day, whi< li

is the limit of the capacity of theirprcscnt works. The co-^t of tlic

water to the inhabitants is 8d. per pound on the rental. ;ind Kl.

per pound is charged for public purposes. The quality of the water

19 excellent, and there can be no doubt that it has been .-ui aetiie

agent iu improving the health of the city, liesidc.^ the Loeh
Katrine works there is a sup|)ly of water Loin the floib.ds gravi-

tation works amounting to rather more than four millions of gallon.^

per d.ay. The consumption of water ovit the area of distribution

is thus 34,000,000 gallons in tho 24 lioui^, or 45 g-ilh ns f^ every

nran, woman, and child,— a very large supjdy even when dcduetiun

is made for the water u,sed in large public works, and for piu'poscs

otlicr than domestic.

Lifjhting.—In the parliamentary session of lt-C8-9 the

corporation applied for and obtained powers to purchase the

works of the two gas-light companies which had until that

period supplied Glasgow and its suburbs with gas. The
capital of these companies consisted of i.'41 5,000, on

X30U,000 of which the shareholders were entitled to profits

not exceeding 10 per cent, per annum, the rcmainiug

£115,000 paying dividends at the rate of 7 J per cent, per

annum. The corporation agreed to give for the works to

the shareholders annuities of 9 per cent, on the stock wlilch

paid 10 per cent., and of 6J per cent, on the .stock which

paid 7i per cent. These annuities were guaranteed by a six-

penny rate upon the whole rental within the municipality.

Besides these rates the corporation took over mortgages

amounting to £119, 2G5. It is needless to state that, no rate

has ever been levied upon rental for the maintenance of the

gas-works, the manufacture having proved remunerative at

a moderate charge per thousand cubic feet. The ga-s-work?,

as taken over by the corporation, were capable of producing

6,500,000 cubic feet ; but .since then they have been

greatly extended at a cost of half a million sterling, and arc

now capable of making 12 million cubic feet of gns. The

consumptioQ varies between 2 million cubic feet in tv. onty-

four hours in summer and 11 million cubic feet during

tho same time in winter. The area of supply includes

nearly all the surrounding suburbs, in addition to the city.

The cost of gas to the consumer is 43. per thousand cubic

feet, and no rent is charged for the use of meters.

Tramways.—The next project with which the corjiomlion

has had to do in recent years has been laying down lines of

.traruways along the principal throughfarcs of the city. This

work was undertaken for the purpose of preventing the

control of the streets and the street traffic fi-om pas.sing out

of the hands of the corporation ; the cost was about

£200,000 for 13i miles of tramway ; but this sum. witli

interest at 4J per cent, per annum, is to be repaid in the

course of twenty-three years by the lessees, who also keep

up the roadway between the tramway lines, and pay a rent

of £150 per mile per annum. The fares are one penu)

per mile, and the number of passengers carried i.s very greiil.

Pecuniarily the tramways have been successful.

Income and JCrpcndilure.—The income and expenditure

of Glasgow are larger than those of many a flourishing

slate. The trusts, which till quite recently were semi-

independent, but are now simply committees of the town

ftouncil, are the police board, the water commissioners, the

gas commissioners, the city improvement trustees^, parks

and galleries trust, market trust, itc. The revenues which

they collect and distribute amount altogether to close upon

one million sterling per annum. The common good of the

,city, that is to say, property belonging to the corporation,

is estimated as being worth about £300,000, the interest

of which is expended in maiutaining what are called the
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,city churches, and generally on municipal purposes for

"which the citizens are not taxed. The number of parlia-

mentary voters in 1877-8 was 60,582, and the list of

school-board electors, which includes all ratepayers, when
the roll was last made up, numbered 112,897. Glas-

gow returns three representatives to the House of Com-
mons since 1868, each elector having, however, only two
votes. Previous to this, and from the passing of the

great reform measure of 1832, the city had only two
representatives. Glasgow has a police force of about 1000
men, which is maintained at an expense of £78,000 per

annum, half of which is paid by the Government. The
eherilTdepute of Lanarkshire holds his court in Glasgow,

and is assisted by five sheriffs-substitutes resident in the

city. The amount of legal work which is gone through in

the disposal of civil and criminal cases is very great, being

equal to about one-third of the whole disposed of in Scot-

land, including the supreme courts in Edinburgh.

Bridges and Railway Stations.—There are thr^o fine

bridges over the river within the municipal boundaries, and
two iron suspension bridges. One railway bridge was
erected a few years ago by the City Union Railway
Company, and another by the Caledonian Railway Company
is now nearly completed. All the bridges are free.

Glasgow is the centre of a vast railway system, the Cale-

donian and Glasgow & South-Western Railways having

their termini in the city ; these work with the great English

lines, the Midland and the London & North-Western Com-
panies. The St Enoch's Square station, which provides for

the traffic over the Glasgow d: South-Western, City Union,
and Midland Companies, is one of the most spacious in the

United Kingdom. The same companies are erecting an
equally commodious goods station in High Street ; the

Caledonian Company, finding themselves greatly hampered
lor room at the old terminus in Buchanan Street, are

building a colossal structure in Gordon Street ; and the

North British Company, which have their headquarters in

Edinburgh, are greatly extending their present limited

accommodation in Dundas Street.

Public Buildings.—There are not many of these of im-
portance in 'Glasgow. The one which naturally attracts

the greatest attention of strangers is the cathedral, which
is now in a complete state of repair,, and a few years ago,

through the munificence of Glasgow citizens and of noble-

men and gentlemen of the vicinity, its windows were filled

with richly stained glass from one of the great stained glass

establishments of Munich. The cathedral is ackno\Vledged

to be a fine specimen of Early English Gothic. It is

situated in a good position in the north-east quarter of

the city, and is about 104 feet above the Clyde level Its

form is that of a Latin cross with short transepts. The
length from east to west is 319 feet, its breadth 63 feet,

the height of the choir 93 feet, and of the nave 85 feet.

A.t the intersection it has a tapering octagonal spue, the

height of which is 225 feet. It contains 147 pillars and
159 windows. The crjrpt under the choir is exceedingly

fine and complete. The Royal Exchange in the centre of

the city contains a newsroom 122 feet in length by 60 feet

broad. Its portico is formed of 12 fluted Corinthian

columns, supporting a rich frieze and pediment ; the north

and south sides of the building are ornamented by a

colonnade of Corinthian pillars. The Royal Infirmary is in

the R„:ian style of architecture from a design by Adams.
It has been greatly extended since its erection in 1792.
The City Hall is a plain building capable of holdiug up-
wardrf of SOOO people. The new Public Halls, opened in

1877, are the most recent addition to the architecture of

the city. The building cost upwards of JBO.OOO, and
since its opening has been mainly used for musical enter-

tainments; Diusic being one nf the arts which has been

cultivated with the greatest success in Glasgow of late years.

The principd hall in this fine building, which is of the
classic style of architecture, is capable of holding between
4000 and 5000 persons. By far the grandest building in

Glasgow, however, is the new university structure on
Gilmorehill, which is described below. During the last

thirty years a vast improvement has been made in Glasgow
in church architecture. Dissenters who were satisfied in the

earlier part of the century with plain meeting-honses now
vie with each other, and with ths Church of Scotland, in

the elegance and adornment of their places of worship.

There is probably no town in the United Kingdom which
has spent more upon ecclesiastical buildings in recent

times than Glasgow, or which in this respect has made
greater improvements in taste. The Roman Catholics

and Episcopalians, nearly one-fourth of the population of

the city, have also erected some very fine ecclesiastical

edifices. The street architecture of Glasgow has greatly

improved, many of the large business firms having rebuilt

their warehouses upon a splendid scale. The new post-

offico buildings in George Square also deserve mention.
The work of the post-office of Glasgow has increased with

the increase of the city, and is now practically larger than
that of any other town save London. It was found
necessary a few years ago to extend the accommodation, and
now the greater part of one side of George Square is

devoted to postal and telegraph purposes. The new
buildings are plain but massive, and seem to have been
planned on the principle of the least ornament with the

most room. The corporation have obtained an Act for the

erection of municipal buildings on the east side of George
Square. Not without reason has Glasgow been called one of

the best built cities of the empire, its substantial masonry
owing much to the excellent quality of the material, a
sandstone quarried in abundance all round the city.

Statues.—The public statues in Glasgow are not numer-
ous, though several of them are very fine. Most of them
are in George Square. The .equestrian statue of the great

duke of Wellington stands opposite the main entrance to

the royal exchange, and that of William III. is close to the

junction of Trongate with the Saltmarket, High Street,

and Gallowgate, the ancient cross of the city. In George
Square there are equestrian statues of the Queen and
the late Prince Consort, a seated figure of James Watt,

statues of Sir John Moore, Lord Clyde, Sir Robert Peel, Sir

Walter Scott, James Oswald of Auchincruive, Thomas
Graham the celebrated chemist, Robert Burns, Thomas
Campbell, and David Livingstone. The statue of Burns,

executed by Mr George E. Ewing, a Glasgow sculptor, was

subscribed for in shillings by the working classes of

Scotland.

University and Schools.—Of the educational institutions

jf Glasgow precedence must be given to the university. As
already stated this great seminary of learning was founded

by Bishop Turnbull, who obtained a papal bull for the

purpose, dated 7th January 1450. By this bull a corporate

body was formed, consisting of a chancellor, rector, and

lean, with doctors, masters, regents, and students, in the

Several faculties into which it was divided. One of these

was known as the pedagogium, or college of arts. This

Bchool of learning was first situated ia Rottenrow (1459).

James, Lord Hamilton, bequeathed to the principal regent

of that college some buildings and several acres of land, on

part of which in the High Street the college was afterwards

erected. The college of arts was restored and endowed by

James VI During the period which intervened between

1577 and 1688 the university underwent many changes;

but in the year 1693, each of the Scottish colleges having

received a gniut of X'MO per annum out of the bishops

rente, the Glasgow institution again revived ; and liaving
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received other public and private gifts, its progress has

been since uninterrupted. The academic body of the uui-

versity consists of the chancellor, the lord rector, the dean

of faculty, the principal and vice-chancellor, and the pro-

fessors. The whole business of the university is transacted

in three distinct courts, viz., the senatus, the faculty, and
the comitia. There are many bursaries connected with

the college, the most important being those bequeathed

by Mr Snell, by Mrs Black, the widow of a late minister

of the Barony church, and by Mr Orr-Ewing, M.P. for

Dumbartonshire. The college buildings in High Street

were principally erected in 1593 and 1658. The spire,

which was 153 feet in height, possessed a lightning con-

ductor which was roared under the auspices of Franklin in

1772.

The present university buildings at Gilmorehill occupy a
magnificent site above the Kelvin, overlooking the Kelvin-
grove Park, and commanding a splendid view of the valley

of the Clyde. In 1860 the commissioners under the "Uni-
versities Scotland Act" reported that in the interests of the

university it was necessary that the college should be re-

built, and that the site which it occupied in High Street

was most ineligible for the purpose of the university. In
1803 the promoters of the City of Glasgow Union Railway
Coaipany offered to purchase the college grounds for the

sum of £100,000, which was ultimately accepted; and dur-

ing the negotiations Government offered to give ^£2 1,400,
on condition that X24,000 for the erection of an hospital

was raised by private subscription. On the 29th July
1864 the lands of Gilmorehill, consisting of 43 acres, were
purchased by the senate for £65,000 ; about six m'onths

later the adjacent lands of Donaldshill were secured for

£16,000, and the property of Clayslaps, containing 5 or 6

acres, was bought for a hospital site for the sum of £17,400.
Fart of the lands of Gilmorehill not required for the
university were advantageously sold to the corporation of

Glasgow. Sir Gilbert Scott was appointed architect of the

new buildings at the end of September 1864, and the plans

were completed and approved of in the beginning of 1866.
The estimated cost of the building, including hospital, was
£266,000,—a sura far beyond the means of the university

authorities. The citizens of Glasgow, however, came.heartily

to their help, and subscribed liberally to the building fund.

In January 1868 Government agreed to give £120,000, on
condition that the same amount was raised by private sub-
scriptions. The work at once progressed under these assur-

ances of support, and on the 8th October 1868 the founda-
tion stone of the new buildings was laid by the Prince of

Wales. In 1870 the buildiijgs were so far completed that
the removal from High Street took place, the last meeting
of the senatus in the old college buildings having been
held on 28th July of that year. The financial difficulty,

however, proved a very serious one. The cost of the build-
ings greatly exceeded the estimate, and went far beyond
the funds placed at the disposal of the senatus, although
the public subscriptions amounted to nearly £160,000.
The fine building is therefore up to the present time
incomplete. The tower had to be stopped when less than
half-way up, and the grand hall, designs of which were
prepared by Sir Gilbert Scott, is still untouched. The
senatus, however, has now been practically relieved of its

difficulties by the splendid contributions of the marquis of
Bute and of Jlr Charles Randolph, one of the pioneers of
steam shipbuilding on the Clyde. The marquis has given
£40,000 for the erection of the common hall, and Mr
Randolph bequeathed £60,000 for the completion of the
buildings. With these sums at its disposal the senatus
will no doubt in a few years finish this noble structure,
and it will then be uneq^alied, so far as the building is

coacerned, as an educational institution.

The following notes, descriptive of the new buildings,

are from the pen of the architect ;

—

The architectural style of the building is founded on that of
works of the 14th century, subject to some modificatioos introduced
with a view to giving the building a character allied to that of the
old Scottish buildings. It is probable, however, that during the
14th century this specific character ciay not have prevailed in Scot-
land. It seems, in fact, to have been introduced from Fraitce at a
later period, and worked up with so much originality into buildings
in Scotland as to have beoome quite received as the style of the
country. In Fiance it had existed at least from the 13th century,
80 that what has been done in the design of the college is to trana-
late back the characteristics in question, and to unite them with the
general stjde of the architecture of the 14th century, though in
Scotland they may not probably have actually existed till a later

date. As the building stands on the crown of a hill, whose principal

and rapid slope is toward the south, it has been made to occupy,
as far as may be, the v/hole of the ridge facing in that direction by
a loug and continuous front of about 540 feet in length. In advance
of this lengthened facade is a system of terraces, bringing the ground
down by gradual steps towards the Kelvin, which flows through a
deep ravine along its base. The southern facade comprises three
more lofty portions, a central block and two corner towers, between
which are two ranges of buildings of smaller elevation. The centra
of the line of building facing the south is occupied by a lofty tower,
through which, on the ground floor, is the principal entrance to the
building. There is also a gateway through the centre of each of the
lower ranges of building, arched and groined, leading into the east

and west quadrangles. Another main entrance is provided in the
central block of the northern range of building. This entrance
consists of a double gateway, the passages from which turn round
to meet one another in the basement within the building. Much
in the same manner, the north side of the building is divided into

five parts, the angle blocks forming towers, similar to those in front

;

but facing each quadrangle there is a building of great dimensions,
one of which is devoted to the museum and the other to the
library. Between these is a centi-al block, in this case of less ele-

vation than the main side portions, containing the students' read-

ing-room below and the hall of the Hunterian museum above.

The whole rectangular range of buildings, thus briefly described,

is about 540 feet in length by 300 feet in breadth, occu]>ying the
greater part of the crown of the hill. From it to the west extend
the difi'erent ranges of the principal's an'd professora' houses, while
towards the south-east the outline is prolonged and diversified by the

chemical laboratory, a partially detached building of octagonal form,

and, at the north-east, by the anatomical rooms. The library and
museum are alike in design. There are two great halls in each, oc-

cupying respectively the ground and first floors, these being 129 feet

long by 60 leet wide.

Anderson's College, formerly called Anderson's (or the

Andersonian) University, was founded by John Anderson,

professor of natural philosophy in the university of Glasgow

in 1795, and endowed by him with valuable philosophical

apparatus, a museum, and a library. It is governed by 81

trustees, and its object is to bring literary and scientific

education within the reach of the mass of the community.

Every branch of study taught in Glasgow university is

provided for, with the exception of divinity. Drs Gamett
and Birkbeck were the original professors of natural philo-

sophy and chemistry ; Dr Ure and Thomas Graham also

occupied chairs in this college ; and it was there that the

first mechanics' class was established in Great Britain.

The trustees contemplate the removal of the institution to

the west end of the city, where it is believed it will greatly

extend its sphere of usefulness. The number of students

in 1878 was 986 ; and those attending popular evening

classes, at which lectures are delivered in various branches

of science, numbered 992.

The High School or Grammar School, formerly in John

Street and under the charge of the corporation, is the

oldest educational institution in the city. It appears that

a grammar school existed in Glasgow early in the 14tU

ceniury, being then dependent on the cathedral church.

Up to 1834 its masters taught only Latin and Greek, but

at that period the school underwent a complete alteration.

Two of the classical masterships were suppressed, and in

lieu of these teachers of English grammar, foreign

languages, writing, arithmetic, geography, mathematics,

and drawing were introduced. The name was also changed.
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from the grammar school to the high school. The school

was up to 1873 uudof the control of the corporation, but

it was in that year placed under the jurisdiction of the

school board of the city. In 1878 the school was removed
to Elmbank Street, to the premises occupied by the Glasgow
academy—a commodious building. The high school has

been greatly improved by the school board, and is now
oue of the best secondary educational establishments in

Scotland. It has upwards of 500 pupils. There are other

secondary schools in Glasgow that are doing good educa-

tional work. Among these may be mentioned the Glasgow
academy, the Kirklee academy, and the schools belonging

to Hutcheson's hospital. There is also a Government school

of design well attended, a technical school recently insti-

tuted, the mechanics' institution, founded in 1832, for the

purpose of diffusing a knowledge of science among 'the

working classes, the athenaeum, which draws its students

principally from the lower middle class, and the normal

schools belonging to the Church of Scotland and the Free

Church, for the training of teachers.

The passing of the Education (Scotland) Act in 1872
gate Glasgow an opportunity of dealing practically with the

dense ignorance that prevailed within her boundaries.

Before the Act passed it was believed that at least 20,000
(possibly far more) children in the city received no educa-

tion whatever. The school board has persistently dealt with

these uneducated waifs, and the most of this large ignorant

mass have been reached. There are now not more than

3000 children of school age who are not receiving some
education in tlie board and other schools. The school"

board rate in the city is 4d. per pound on the rental.

The amount raised per annum is about £30,000.
Libraries, Museums, &c.—The libraries open to the public

are Stirling's public library, a large collection of literature,

and famous for its tracts of the 16th and 17th centuries,

and the Mitchell public library, established a few years ago

by the munificence of a citizen of Glasgow, who left about

£80,000 for the purpose. This library is under the manage-
ment of the town council, and during the short period of its

existence has collected a large number of valuable books.

It is meant to be a consulting library. The college library

is very extensive, but can only be used by alumni of the

university. An industrial museum was instituted some
years ago in the old residential building of the West End
Park. An addition was made to it about three years since,

and the collection is now very considerable. It is supported

under the Parks and Galleries Act, as are also the corpora-

tion galleries of art, a collection of pictures and statuary,

acquired partly by purchase but more largely by donation

and bequest. The galleries contain a very valuable series

of old Dutch masters, and there is a noble statue of Pitt

by Flaxman. The Hunterian and Andersonian museums
are accessible to the public. The Hunterian contains a

noble collection of anatomical subjects, and a most valuable

assortment of coins. There is a botanical garden in Glas-

gow, but this has never been worthy of the city.

Theatres.—The drama has always been tolerably well

patronized in Glasgow, which now contains some half do^en
theatro3.

Commercial Institutions.—The Chamber of Commerce
was instituted in 1783, for the purpose of encouraging and
protecting trade, and keeping a watchful eye on whatever
might be supposed to affect the commercial interests of

Glasgow and its neighbourhood. There are eight banks
and branch banks in the city, two of them being properly

Glasgow institutions ; they are all joint-stock companies.

In 1815 the first attempt was made in Glasgow to estab-

liA an institution for the accumulation of the savings of

the community, the Provident Bank. This and some others

of a like kind in IS36 wore all merged in the National

Savings Bank, which has had a most successful career. The
deposits now amount to about £2,771,066, and the de-
positors are 104,329 in number.

Paris.—The city is specially well provided with public
parks, although not more than a quarter of a century has
elapsed since it possessed only one— Glasgow Green—

a

noble expanse along the north bank of the river, which
was long neglected and uncared for. Since that time
Kelvingrove Park, in the Kelvin valley at the west end of

the city, was acquired, and laid out under the direction of

Sir Joseph Paxton, and it has been frequently added to.

At a later date the Queen's Park, on the southern out-

skirts, was formed ; and subsequently the city improve-
ment trust expended £40,000 on the purchase and
laying-out of the Alexandra Park on the north east side of

the city. These parks are all liberally maintained by the

parks and galleries trust of the town council.

Glasgow has been almost exclusively a commercial city

within the last half century. As wealth increased culture

also increased, though more slowly. The university has

always been the centre of intelligence in the city, and many
of its professors have been conspicuous for their devotion to

the applications of pure science to the development of the

arts and manufactures. Of the great names connected
with this institution it may suffice to mention Baillie,

whose letters on the troubles of the 17th century, recovered

by the late Dr Laing of Edinburgh, added considerably to

our knowledge of that period, and Professors Adam Smith
and Thomas Eeid. James Watt, though not a member of

the university, was generously protected by it when the

burgesses of Glasgow refused to allow him to open shop
within the jurisdiction of the trades house and magistrates

of the city. There are many literary men, and poets of the

minor class, who claim Glasgow as their birthplace, but
none of them reached sufficient eminence to claim particular

notice. Of the practical workers who by their mechanical

aptitude, amounting in many cases to genius, have pushed

on the industries of the city, it is impossible here to give

even meagre biographical details. The commercial capital

of Scotland has prospered more by the general energy

and indomitable perseverance of its inhabitants than by
the special genius of individuals.

Industries.—The most outstanding feature iu the industrial

position of Glasgow is the great variety and wide rsnge of its

manufacturing and trading activity. "While no one of the great

industries occupies a position of predominant importance so

as to stamp itself as the peculiar characteristic of the town,
there are numerous leading departments of industry uhich havts

been long established and are prosecuted on a great scale, while a
variety of special manufactures have found their principal centre

in Glasgow and the Clyde valley. When to this fact is added the

consideration that Glasgow is one of the three principal seapoi-ts of

the United Kingdom, it will at once he obvious that the wealth and
prosperity of the city are contributed to by many separate and im-

portant streams. The circumstances and conditions which have

favoured the establishment of the leading industries in' Glasgow arc

quite as varied as are the industries themselves. The abundance of

pure water in the hill streams around the city led at an early date

to the introduction of bleaching, calico-printing, and allittl pursmts

;

and th^se, in their turn, reacted lavourably on hand-loom weavi:)g

aod other textile manufactures. In a similar way the first begiu-

nings of the nowgreat chemical industries are clearly related to tlia

early stages of the bleaching and printing trades. The fact, how-

ever, that the town is actually built within the richest coal and
ironstone field in Scotland has had, of all causes, the most import-

ant influence in determining the current and prosperity of local

industries. Further, the river Clyde, rendered navigable for vessels

of the largest tonnage, flowing through the centre of that great coal

and iron region, presents incomparable facilities for the prosecution

of shipbuilding and marine engineering. But beyond the advantages

of natural position and mineral wealth it is right to say that

Glasgow owes much of her. industrial prestige to a long line of

highly^gifted, ingenious, sagacious, and energetic citizens, whose

influence has not only been stamped on local industries, but haa

been felt and acknowledged throughout the entire world.

The principal industries of Glasgow ranr\c themselves under the
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ifeads separately noted below. With respect to many of them it

is a matter of regret that do trustworthy source of specific informa-

tion exists ; and thus the origin, vicissitudes, and progress of really

important trades can only be recorded in vague and general terms.

TixiiU manufactures.—The industries embraced under this

head were the fii-st which gave Glasgow a place among the great

manufacturing commuiiities ; but though through many changes
and fluctuations, they ct5ntinue to yield ext.!nsive employment, they
now occupy a comparatively secondary position. In the cotton trade,

which originated about 1780, Glasgow possesses several factories

which are reckoned among the largest in th& trade ; the industry
has, however, for a number of years been in a stationary if not
ddclining condition. The nmnufacture of light textures has always
been the leading feature of the Glasgow trade,—plain, striped, and
figured muslins, ginghams, and fancy fabrics forming the staple.

Thread manufacture, although specially a Paisley industry, is also

extensively prosecuted in Glasgow. According to a return obtained
ia 1875 the whole cotton industry of Scotland afforded employment
to 83,276 individuals, and excepting about 10 per cent, it was
entirely centred in Glasgow and the surrounding district. Jute and
silk are staples worked only to an inconsiderable extent in Glasgow,
thfough about a century ago the manufacture of silk gauze flourished
extensively, and has left traces of its former importance to the
present day. The most characteristic of woollen and worsted manu-
factures is carpet weaving, all the leading kinds of carpets being ex-
tensively made, and the " tapestry " curtains and portieres made by
several firms are examples of highly artistic woollen fabrics.

Bleaching, Printing, and Dyeing.—These allied industries took
root in the Glasgow district at an earlier period than that of their
introduction into the rival regions of Lancashire, calico-printing
having been begun near Glasgow in 1738. The use of chlorine in
bleaching was first introduced in Great Britain at Glasgow in 1787,
on the suggestion of the illustrious James Watt, by his father-in-
law, a local bleacher ; and it wag a Glasgow bleacher—Charles
Tennant—who first made and introduced bleaching powder
(chloride of lime). The dyeing of Turkey red was begun as a
British industry at Glasgow by two eminent citizens—David Dale
and George M'lntosh—and that unequalled colour was long locally
known as Dale's red. All these industries continue to hold a fore-

most place in Glasgow, a large amount of grey cloth being sent from
the Lancashire looms to be bleached and printed in the Scotch
works. In particular Turkey red dyeing and printing have developed
to an extent unequalled in any other manufacturing centre.

Cli^mical Manufaclures.—The operations of bleaching and calico-

printing in the early part of last century gave rise to such chemical
manufactures—the preparation of dye liquors, &c.—as these in-
dustries demand. The discovery of bleaching powder by Charles
Tennant in 1799 led directly to the development of the great chemi-
cal works of C. Tennant & Co. at St Rollox and its various
branches, and gave the first great impetus to chemical manufactures
in Glasgow. Among the prominent chemical industries are to be
reckoned the alkali trades—including soda, bleaching powder, and
soap-making—the preparation of alum and prussiates of potash,
bicEiromate of potash manufacture (an industry peculiarly identified
with Glasgow), the extraction of iodine and other products from
sea-weeds, dynamite and gun-powder manufacture, the making of
flint glass, bottle glass, paper, white-lead and other pigments, and
bfewing and the distillation of spirits. The nirmerous chemical
preparations used in the bleaching and calico-printing trades are also
among the local manufactures, as well as the preparation of starch,
British gum, and dextrine, and the manufacture of lucifer matches.

Iron Manufacture arid other Metallurgical Industries.—Although
the blast furnaces of Scotland are distributed over several of the
midland couuties, the great proportion of them are in Lanark-
shire and Ayrshire, and the trade ia entirely controlled and practi-
cally monopolized in Glasgow. The discovery of the value of
blackband ironstone by Mushet and the invention of -the hot-blast
by Ncilson were two events which exercised a wonderful influence
on the development of iron smelting in Scotland. So rapid was
the expansion of the industry during the earlier half of this century
that in 1859 one-third of the whole iron produced in the United
Kingdom was Scotch.. For 20 years past the trade has shown
Uttlo elasticity, the annual production averaging about a million
of tons of pig iron,—the maximum output having been reached in
1870, when 1,206,000 tons were smelted. In 1877 of a total of
152 furnaces existing there were 109 in blast, and of the whole
131 were situatell in Lanarkshire and Ayrshire, 102 of these being
in operation. The entire output of pig iron in that year was
982,000 tons, while in 1873 from 90 furnaces in blast the production
is estimated at 902,000 tons. Xlie number of malleable iron works
in Glasgow and its neighbourhood is 22, having had during 1877
345 puddling furnaces and 63 rolling mills in operation. Mild steel
Is manufactured on an extensive scale by the Siemens-Martin pro-
cess, and a small amount of crucible cast steel is ako made. Other
metallurgical industries include the extraction of copper by
H nderson's wet process, and a limited amount of zinc smelting.

Enainecrina —^With abundance of iron and coal, and great

facilities of both land and water carriage, it is only to be expected

that mechanical engineering should be carried on in Glasgow with
peculiar energy and success. Almost all departments of engineering

work are well represented in the district; and among the special

features of the industries may be enumerated the great water and
gas pipe casting establishments, sanitary and general iron-founding,

malleable iron tube making, locomotive engine building, the manu-
facture of sugar maohinery and of sewing machines,—two great

establishments on the model of American factories for the latter

trade being conducted by the Singer and the Howe Machine Com-
panies respectively. The marine engineering works of the Clyde

—

whicii in many instances are worked in direct connexion with
shipbuilding yards—are equipped on a scale worthy of the great
industry of which they form an important part ; and few establish-

ments exist in any other quarter capable of producing the enormous
forgingg for propeller shafts, &c., of ocean steamers, which form a
regular item in the undertakings of Glasgow engineering firms.

Shipbuilding is the greatest of all the modem industries of Glas-
gow, and the position attained by the shipbuilders of the Clyde is

a matter of imperial consequence and national pride. The ship-

building yards of the Clyde extend from Rutherglen above Glasgow
to Greenock,—Dumbarton, Port Glasgow, and Greenock having
an important stake in the industry. In some years about half the
total tonnage built in the United Kingdom has been launched from
the Clyde yards, as is shown by the following statement :

—
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GLASS

«Kyptl:

History.

THE art of glass-making, nnlike that of pottery, would
appear uot to have been discovered and practised by

different nations independently, but to have gradually
spread from a single centre. Ko trace of it was observed
among the inhabitants of America at the time when that
continent was discovered, although considerable progress
in the arts had been made by some among them, e.t;.,

the Mexicans and Peruvians ; but the steps by which it

reached China may be indicated with much probability.
The credit of the invention was given by the ancients to
the. rhccuicians, as is shown by the well-known story of its

fortuitous discovery by Phoenician merchants, who rested
their cooking pots on blocks of natron (sub-carbonate of
soda), and found glass produced by the union under heat of
the alkali and the sand of the shore (Pliny, ^'at. Ilisl.,

xxxvi. 2G, C.j). A glassy mass may, however, be produced
in the smelting of many metallic ores, silica being present,
while the fuel supplies the alkali ; or by the combustion of
great masses of reeds or straw, ia which the elements of
jrlass are present,—lumps of coarse imperfect glass being
often found on the spot where a stack of wheat has been
burned. Now the Egyptians practised metallurgic opera-
tions from a very early period, and vast heaps of straw are,
and no doijbt have been from the earliest times, accumu-
lated in that country, and probably not unfrequently set on
fire. The adoption of glass as a substance capable of being
made subservient to the use of mankind may therefore be
ilue to the intelligence of some one who noticed its fortui-
tous production there. Be this as it may, by far the earliest
examples of glass existing of which the dates are attested

1 by inscriptions are of Egyptian origin. The earliest of
these, a small lion's head of opaque blue glass of very fine
colour, but changed externally to an olive green, was found
at Thebes by Signor Drovetti, and is now in the British
Museum ; ' on the underside are hieroglyphics containing
the name of Nuantef IV., whose date according to Lepsius's
chronology was 2423-2380 B,c. A bead of dusky green
glass bears the pncnomen of Hatasu, a queen who is con-
jectured to have lived about 1450 B.C. {\N\\kmson, Manners
and Customs of the Ancient Eyijptians, vol. iii. p. 88).
That such may be the real dates of these objects is eon-
firmed by the fact that glass bottles containing red wine
are represented oa monuments of the fourth dynasty,
more than 4000 years old; and in the tombs at Beni
Hasan, dating from the reign of Usurtesen I, at least
2000 years ac, the process of glass-blowing is represented
in an unmistakable manner (Wilkinson, vol. iii. p. 89).
Very many examples of glass found in Egypt may be seen
in museums, but, as they rarely bear inscriptions, it would
bo difficult to trace the progress of the art through them

;

no competent person has hitherto undertaken the task. The
manufacture probably continued to flourish as well during
the period oftlie native monarchy as in that of the Greek
a/.-.L..y

; and its importance after the subjugation of the
country to Homo was probably even increased by the
new market tliea opened to its products. Martial {Ep.,
xxi. 74) alludes to the importation of Egyptian glass into
Rome

; and it is meutioned in an ordinance of Aurclian.
Hadrian in a letter addressed to the consul .Servianus men-
tions glass-blowing as one of the cliief industrial occupations
of the inhabitants of Alexandria. The manufacture was
not confined to that city, but was also carried on in the.

^ See intiodnction to Cataicpnc of Class Tessdj inlTit'SolKh Ken.
atn^tm JIuscii ti, ^vhere an ecgraviBg of it is ^iveii,

lower Diospolis on Lake Mensaleh, as appears by a passage
in the Periplits Maris Erythrcei (c. G).

Much of the Egyptian glass was uncoloured and of a
somewhat -dusky hue; of the coloured and oruamenta!
varieties perhaps the most characteristic examples are the
small vases usually in the form of either alabastra or am
phor.-B, but occasionally in that of an Egyptian column. Ir.

these the prevailing colour is a deep transparent blue ; bul
not unfrequently the colour of the body of the vase is somr
shade of pale bu£F, fawn, or white (an imitation probably
of arragonite, Egyptian alabaster), sometimes deep green,
and in rare cases red. In almost every example the surface
is ornamented by bands of colour, white, yellow, or tor
quoise blue, forming zigzag lines ; in some examples there
are only two or three such -lines, in others the whole surface
is covered by them. Tliese lines are incorporated with the
surface of the vessel, but do not penetrate through its entire
thickness'. By the Greeks and Etruscans such vessels were
evidently much valued

; the amphora; have been occasion.
ally fouud in tombs, furnished with a stand of gold. In
Rhodes and elsewhere they have been found .associated with
objects which probably do not date from an earlier period
than the 3d or 4th century before Christ, and it does not
appear that they are met with in tombs later than the
Christian era ; when coloured or ornamental glass vessels
are discovered in these last, they are of a different character.
Another species of glass manufacture in which the
Egyptians would appear to have been peculiarly skilled ii

the so-called mosaic glass, formed by the union of rod? o!
various colours in such a manner as to form a pattern ; tho
rod so formed was then reheated and drawn out until
reduced to a very small size, a square inch or less, and
divided into tablets by being cut transversely, each of these
tablets presenting the pattern traversing its substance and
visible on each face. This process was no doubt first prac-
tised in Egypt, and Ls never seen in such perfection as in
objects of a decidedly Egyptian character in design or in
colour. Very beautiful pieces of ornament of an architcc
tural character are met with, which probably once served
as decorations of caskets or other small pieces of furniture,
or of trinkets

; also tragic masks, human faces, and biids.
Some of the last-named are represented with such truth of
colouring and delicacy of detail that even the separate
feathers of tho wings and tail are well distingui.shed,
although, as in an example in the British JIuseum, a human'
headed hawk, the piece which contains the figure may not
exceed three-fourths of an inch in its largest dimension.
Works of this description probably belong to tho period
when Egypt passed under Koman domination, as similai
objects, though cf inferior delicacy, appear to have been
made in -Rome.

The Phoenicians probably derived their knon ledge of the
art from Egypt ; whether this be so or not, they undoubf
ediy practised it from a very early period and to a very
large extent. Probably much the same [irocer.sts iveio em-
ployed in Phoenicia and Egypt during some centuries before
the Christian era, as they certainly were in Phoenicia,
Egypt, and Rome for some centuries after. It s.eems pro-
bable that the earliest products of the industry of Phoenicia
in the art of glass-making are the coloured beads i\ hich have
been found in almost all parts of Europe, in India and
other parts of Asia, and in Africa. The " aggry " bcadsj so
much valued by the Ashantees and other nativcu of thaE
part.,of Africa.which'lics near the Gold Coast, have prf>-

bably the same origin. These coloured beads arc usually of
opaque glass; they exhibit great variety of colour and
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pattern, and very different degrees of skill in manipulation.

Their wide dispersion may be referred with much proba-

bility to their having been objects o£ barter between the

Phcenician merchants and the barbarous inhabitants of the

various countries with which they traded. It is probable,

however, that many of the specimens which exist in our

museums date from times several centuries later than those

in which Tyre and S^don flourished ; for, as we may learn

from tho Periplus and Strabo, glass in various forms wa.s

an article imported in the 1st and 2d centuries, as well

into the emporia of the Red Sea as into the ports of Britain.

Even at the present day beads are very extensively made
at Venice for export to Africa, which bear a resemblance,

doubtless not accidental, to those which we have reason to

believe to be of very early date.

AmyiKd. Next in date to tho earlier Egyptian examples mentioned
above would appear to be the vase of transparent greenish

glass found in the north-west palace of Nineveh, and now
in the British Museum. On one side of this a lion is en-

graved, and also a line of cuneiform characters, in which
is the name of Sargon, king of Assyria, 722 B.C. Frag-

ments of coloured glasses were also found there, but our

materials are too scanty to enable us to form any decided

opinion as to the degree of perfe.iion to which the art was
carried in Assyria. Many of the specimens discovered by
Layard at Nineveh have all the appearance of being Roman,
and were no doubt derived from the Roman colony, Niniva
Cbudiopolis, which occupied the same site.

Oreek.. The Greeks, excellent in the ceramic art, do not appear

to have cultivated the art of glass-making at a very early

period ; but it was probably made in many places on the

shores of the Mediterranean for some centuries before the

Christian era. At Mycenje many disks of opaque vitreous

pastes were found by Schliemann, and very similar objects

at lalyssus in Rhodes. ; but it is not certain that these may
not have been brought from Egypt, where very similar

objects have been found, or whether they ought not to be
attributed to Greek or to Phcenician artisans. At C'amirus

in Rhodes, however, many vessels of glass of very elegant

forms have been discovered, which were probably made in

the island.

In Etruscan tombs in Italy are also found glass vessels

of peculiar character ; these are small bowls resembling

in form the half of an egg ; they are usually of the variety

of glass whicii is mentioned further on as "madrepore," the

ground green and transparent, the stars yellow, while patches

of colour of gold and of filigree glass are sometimes inter-

spersed. They differ from and appear to be earlier than

the madrepore glass, fragments of which are so often found
in Rome. They are also said to be found in Magna GrjEcia.

Another variety found in tombs in the same district is of

blue and opaque glass, with much gold in leaf, all twisted

together ; the most frequent form in which this kind of

glass has been found is that of a bottle several inches long

and about one inch in diameter, without a neck, having
probably had a mounting of gold. It remains to be deter-

mined whether these should be attributed to a Greek or

to a Phcenician origin. Glass, however, was occasionally

used for purposes of architectural decoration during the

best period of Grecian art, for Stuart and Revett, when
describing the temple of Minerva Polias at Athens, give

the following note :
—" A remarkable singularity observed

in tho capitals of this portico is in the plaited torus be-

tween the volutes having been inlaid-at the interstices with

coloured stones or glass." Jlr H. March Phillips states

that he well remembers having remarked these decora-

tions, and that he believes them to be of blue glass.'

* An e\nniple of tlio ejuployment of pl.as.^ in .a like mannpr is

(nilic.ited I\v the ciltl story wlijcli Pliny tells {Xat. IlisC, x.xxvii. 5,

17) tbat on tho tomb of Hcrnii.is. a jtriuce of the island of Cyprae,

In the first centuries of our era the art of glass-making Rom*
was developed at Rome and other cities under Roman rule

in a most remarkable manner, and it reached a point of

excellence which in some respects has never been excelled

or even perhaps equalled. It may appear a somewhat ex-

aggerated assertion that glass was used for more purposes,

and in one sense more extensively, by the Romans of the

imperial period than by ourselves in the present day ; but
it is one which can be borne out by evidence. It is true

that the use of glass for windows was only gradually ex-

tending itself at the time when Roman civilization sank
under the torrent of German and Hunnish barbarism, and
that its employment for optical instruments was only known
in a rudimentary stage ; but for domestic purposes, for

architectural decoration, and for personal ornaments glass was
unquestionably much more used than at the present day.

It must be remembered that the Romans possessed no fine

porcelain decorated with lively colours and a beautiful glaze

;

Sainian ware was the most decorative kind of pottery which
was then made. Coloured and ornamental glass held among
them much the same place for table services, vessels for

toilet use, and the like, as that held among us by porcelain.

Pliny {Nat. Hist., xixvi. 26, 67) tells us that for drinking

vessels it was even preferred to gold and silver, frebellius

PoUio, however, relates of the emperor Gallienus that he
drank from golden cups, despising glass, than which, he said,

nothing was more vulgar. Glass was largely used in pave-

ments, and in thin plates as a coating for walls. It was
used in windov/s, though by no means exclusively, mica,

alabaster, and shells having been also employed. Glass,

in flat pieces, such as might be employed for windows,

has been found in the ruins of Roman houses, both in

England and in Italy, and in the house of the faun at

Pompeii a small pane in a bronze frame remains. Glass

of this description seems to have been cast on a stone,

and is usually very uneven and full of defects ; although

capable of transmitting light, it must have given at best

an indifferent view of external objects. When the window
openings were large, as was the case in basilicas and other

public building? and even in houses, the pieces of gla'.s

were, doubtless, fixed in pierced slabs of marble or in

frames of wood or bronze.

The invention and ingenuity employed by the Roman
artisans in producing variety in glass vessels are most re-

markable ; almost every means of decoration appears to have
been tried, and many methods of manipulating glass, whicli

have been considered inventions, have in reality been

anticipated by the glass-workers of the period under con-

sideration. The fertility of invention which devised so

m^ny modes of ornamentation and so many shades of colour,

and the skill with which the manual execution is carried

out, alike deserve great admiration. This prodigious

.variety seems to show that glass-making was at that time

carried on, not as now in largo establishments, which pro-

duce great quantities of articles identical in form and
pattern, but by many artificers, each working on a small

scale. This circumstance enables us to understand why
very pure and crystalline glass was, as Pliny tells us, more
valued than any other kind. To produce glass very pure

and free from strios and bubbles, long-continued fusion is

required ; this the system of working of the ancients did

not allow, and their glass is in consequence remarkable

for the great abundance of bubbles aud defects which it

contains.

was .1 marble figure of a lion with eyes of emerald which shone so

bnj:htly into the sea that they frightened away the tunnies from the

adjacent fisheries, so that it became necessary to change the eyes. In
the great nidl*hle lion discovered by Mr Newton near Cnidns, and now
in the'British Mnscuni. in the place of the eyes are deep sockets which
probably, like those of tho Cypriote lion, were filled with coloniert

glass.
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The Romaii3 had at their comiiiaiid, of tiiinspareiit

cojoura, blue, green, purple or amethystine, amber, brown,

:iad ruse ; nf opaque colours, white, blaclc, red, blue,

yellow, gi'een, and orange. There are many shades of the

former ai well aa of the latter, particularly of transparent

blue, and of opaque blue, yellow, and green. Of opaque

colours many varieties appear to be due to the mixture of ,

one colour with another. In any large collection of frag-

ments it would be easy to find eight or ten varieties of

<)paciue blue, ranging from lapis lazuli to turquoise or to

lavender, and six or seven of opaque green. Of red the

varieties are fewer ; the finest is a crimson red of very

beautiful tint, and there are various gradations from this to

a dull brick red. One variety forms the ground of a very

good imitation of porphyry; and there is a dull semi-

transparent red which, when light is passed through it,

afipears to be of a dull green hue. With these colours

the Roman vitrariiis worked, either using them singly or

blending them in almost every conceivable combination,

sometimes, it must be owned, with a rather gaudy and

inharmonious efi'ect.

Tliese combinations of colour were effected in two ways

:

— first, by glasses of two or more colours being combined

so as to traverse the entire substance of the object ; and,

secondly, by the superposition of the one colour on the

iither.

Ti) the former class belong all those termed mosaic and

mille fiori, where the process of manufacture was the pre-

liminary union, by lioat, of tlireads of glass into a ro<l,

which when cut transversely exhibited the same pattern in

every section. Such rods were placed together side by
side, and united by heat into a mass which was then

formed into cups or other vessels. A vast quantity of

small cups and p.ateras were made by this means in

patterns which bear considerable resemblance to the sur-

faces of madrepores, and are of the same kind as those

which by the Venetians are termed " mille fiori." In

these every colour and every shade of colour seem to have

been tried in groat variety of combination with eff"ects more

or less pleasing, but transparent violet or purple appears to

have been tha most common ground colour. Although
most of the vessels of this mille fiori glass wore small, some
were made of large size ; a fragment in the possession of

the present writer must have formed part of a dish not

loss than 20 inches in diameter. Another variety of glass,

evidently much used, is that in which transparent brown
glass id so mixed with opaque white and blue as to re-

semble onyx. This was sometimes done with great success,

and very perfect imitations of the natural stone were pro-

duced. Sometimes purple glass is used in place of brown,

probably with the design of imitating the precious mur-
rhine. Imitations of porphyry, of serpentine, and of

granite are also met with, but these were used chiefly it.

pavements, and for the decoration of walls, for which
purposes the onyx-glass was likewise employed. Under
tills head must also be included the interlacing of bands

and threads both of white and of coloured glass. Vessels

are found composed of bands either so placed in sections

as to present a plaited pattern, or simply arranged side

by side ; others, again, resemble the Venetian vitro di

trina, threads of opaque white or yellow glass being twisted

with clear transparent glass, and the vessel then formed by
the welding together of the rods so made. Blue threads

are occasionally intermixed, and several varieties of pattern

may be found ; but this branch of the art does not appear

CO have tSaen carried by the Romans to anything like the

perfection to which it was afterwards brought by the

Venetians.

So few examples of glass vessels of this period which
have been painted in enamel have come down to us that

it has been questioned whetlier that art was then practised
;

but several specimens have been recently described v.'hich

can leave no doubt on the point ; decisive examples are

afforded by two cups found at Vaspelev, in Denmark,
engravings of which are published in the Anncder fur

Nordish Olclkyiulff/Itfl for 1861, p. 305. These are small

cups, 3 inches and 2 J
inches high, 3J inches and 3 inches

wide, with feet and straight sides ; on the larger are a lion

and a bull, cm the lesser two birds with grapes, and on each

some smaller ornaments. On the latter are the letters

DVB . E. The colours are vitrified and slightly in relief

;

green, blue, and brown may be distinguished. They were

found with Roman bronze vessels and other articles.

Ves.sels also are not uncommon on the surface ctf which

enamel colours appear in the form of spots ; it is probable

that these were applied in the form of melted glass, not, as

in true enamel painting, in that of a finely divided powder

tempered with an essential oil and applied cold.

The first place among those processes in which one colour

was superimposed on another may be given to that hy
which the cameo gla.=i3 was produced. In this a bubble of

opaque white glass was formed at the end of the tube used

by the glass-blower; this was coated with transparent blue,

and that again with opaque white, and the vessel required

was formed from this threefold globe. The outer coat was

then removed from that portion which was to constitute

the ground, leaving the white for the figures, foliage, or

otiier ornamentation; these were then sculptured by means
of the gem-engraver's tools. Pliny no doubt means to

refer to this when he says {2fat. Hist., xxxvi. 26, 66),
" aliud argenti modo caslatur," contrasting it with the

process of cutting glass by the help of a wheel, to which

ho refers in the words immediately preceding, "aliud tomo
teritur."

The famous Portland or Barberini vase is the finest ex-

ample of this kind o/ work which has come down to us,

and was entire until it was broken into some hundred
pieces by a drunken medical student some years ago. The
pieces, however, were joined together by Mr Doubleday

witli e.ttraordiaary skill, and the beauty of design and

execution may still be appreciated almost as well as when
it was intact. A letter written by Wedgwood in 1786 to

Sir William Hamilton has been published in the life of the

former by Miss Meteyard (vol. ii. p. 577), which contains

some interesting remarks upon this beautiful work of art.

Ho concludes with the assertion, " I do not think £5000
for the e-xecution of such a vase, supposing our best artists

capable of such a work, would be at all equal to their gains

from the works they are now employed in." It is true that

ithe gem-engravers of that day received very high pay for

their work.

The two other most remarkable examples of this cameo

glass are an amphora at Naples and the Auldjo vase.

The amphora measures 1 foot | inch in height, 1 foot

7 J inches in circumference; it is shaped like the earthen

amphoras with a foot far too small to support it, and must

no doubt have had a stand, probably of gold ; the greater

part is covered with a most exquisite design of garlands and

vines, and two groups of boys gathering and treading grapes

and playing on various instruments of music ; below these

is a line of sheep and goats in varied attitudes. The ground

is blue and the figures white. It was found in a house in

the Street of Tombs at Pompeii in the year 1839, and is

now in the Royal Museum at Naples. It ia well engraven

in Richardson's Studies of Ornamental Design. The Anldjo

vase, a part of which is or was in possession of Mr Auldjo,

and another in the British Museum, is an oenochoe about 9

inches high ; the ornament consists mainly of a most

beautiful band of foliage, chiefly of the vine, with bunches

of grapes : the ground is blue and the ornaments white

;

X. — 82
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it was found at Pompeii in tlio bouse of tlie faun. It also

has been engraved by Richardson.

Costly as these beautiful objects must have been, a very

great number of them existed, for even now fragments of

ten to fifteen may probably be met with in the hands of the

curiosity dealers in Eome in the course of three or four

months. The same process was used in producing large

tablets, employed, no doubt, for various decorative purposes.

In the South Kensington Museum collection is a fragment

of such a tablet or slab ; the figure, a portion of which

remains, could not have been less than about 14 inches high.

The ground of these cameo glasses is most commonly
transparent blue (often lined with opaque white to throw

up the colour), but sometimes opaque blue, purple, or dark

brown. The superimposed layer, which is sculptured, is

generally opaque white. A very few specimens have been

met with in which several colours are employed.

At a long interval after these beautiful objects come those

vessels which were ornamented either by means of coarse

threads trailed over their surfaces and forming rude patterns,

or by coloured enamels merely placed on them in lumps;

and these, doubtless, were cheap and common wares. But
a modification of the first^named process was in use in the

4th and succeeding centuries, showing great ingenuity and
manual dexterity,—that, namely, in which the added por-

tions of glass are united to the body of the cup, not through-

out, but only at points, and then shaped either by the wheel

or by the hand. The attached portions form in some
instances inscriptions, as on a cup found at Strasburg,

which bears the name of the emperor Maximian (28G-
310 A.D.), on another in the Vereinigte Sammlungen at

Munich, and on a third in the Trivulzi collection at Milan,

where the cup is white, the inscription green, and the net-

work blue. Probably, however, the finest example is a

eitula, 10J inches high by 8 inches wide at the top and 4

inches at the bottom, preserved in the treasury of St Mark
fit Venice. This is of glass of a greenish hue; on the upper

part is represented, in relief, the chase of a lion by two men
on horseback accompanied by dogs; the costume appears to

be Byzantine rather than Roman, and the style is very bad.

The figures are very much undercut. The lower part has

four rows of circles united to the vessel at those points alone

where the circles touch each other. All the other examples
have the lower portion covered in like manner by a network
of circles standing nearly a quarter of an inch from the

body of the cup.^

The art of glass-making no doubt, like all other art,

deteriorated during the decline of the Roman empire, but

it is probable that it continued to be practised, though with

constantly decreasing skill, not only in Rome but in the

provinces. Some few existing vessels, as two chalices of

coarse blue glass in the British Museum, may perhaps be

referred to this period, but the most remarkable production

was mosaic for the decoration of churclies. Examples of

such decorations may be still seen in Rome dating from

every century through the dark ages; and, though glass for

mosaic was certainly made at Constantinople, and perhaps

also at Ravenna, it is probable that it was also made in

Rome. Glass was largely used in the immense windows
of the churches built between the 3d and the 10th centuries.

The first mention of colourtd glass in a church window
occurs in the time of Pope Leo III. (795-816); but pro-

bably it was used at a much earlier period.

' An example connected with the Kp'ecimens just described i3 tho

cup belonging to Baron I,ioncl de Rothschild ; thougli e-xteraally of an

opaque greenish colour, it is 'by transmitted light of a deep red. On '

the outside, in very high relief, arc figures of Bacchus with vines and

panthers, some portions being hollow from within, others fixed on the

exterior. The changeability of colour may remind us of tho " calices

vorslcolores " which Hadrian eent to Sorvianua.

Some of the Roman artificers in glass no doubt emigrated Byzan-

co Constantinople, and it is certain that the art was prac- ""'•

tiscd there to a very great extent during the Middle
Ages. One of tho gates near the port took its name
from tho adjacent glass-houses. St Sophia when erected

by Justinian had vaults covered with mosaics and immense
windows filled with plates of glass fitted into pierced marble
frames ; some of the jilates, 7 to 8 inches wide and 9 to 10

high, not blown but cast, which are in the windows,
may possibly date from the building of the church.

Glass for mosaics was also largely made and exported.

In tlie 8th century when peace was made between tha

caliph Walid and the emperor Justinian II., the former

stipulated tor a quantity of mosaic for the decoration of the

new mosque at Damascus, and in the 10th century the

materials for the decoration of the niche of the kibla at

Cordova were furnished by Eomanus II. In tho 11th
century Desiderius, abbot of Monte Casino, sent to Con-
stantinople for workers in mosaic. The grounds of the

Byzantine mosaics were usually either of gold or silver, a
thin leaf of the metal having been enclosed between two
layers of glass.

We have in the work of the monk Theophilus, Diveisarum
Ariiuvi Schedula, and in the probably earlier work of

Eraclius, about the 11th century, instructious as to the

art of glass-making in general, and then a5 to that of

producing coloured, gilt, and enamelled vessels, which

these writers speak of as being practised by the Greeks.

But wo look almost in vain for existing specimens of

such works. Perhaps the only entire enamelled vessel

which we can confidently attribute to Byzantine art is

a email vase preserved in the treasury of St Mark at

Venice, a very clever reproduction of which was exhibited

by the Murano Glass Company at the Paris exhibition of

1878. This is decorated with circles of rosettes of blue,

green, and red enamel, each surrounded by lines of gold

;

within the circles are little figures evidently suggested by

antique originals, and precisely like similar figures found

on carved ivory boxes of Byzantine origin dating from

the 11th or 12th centuries. Two inscriptions in Cufic

characters surround the vase, but they, it would seem, are

merely ornamental and destitute of meaning. The presence

of these inscriptions may perhaps lead to the inference that

the vase was made in Sicily, but by Byzantine workmen."

Of uncoloured glass brought from Constantinople several

examples exist in the treasury of St Mark at Venice, part

of the plunder of the imperial city when taken by the

crusaders In 1204. The glass in all is greenish, very thick,

with many bubbles, and has been cut with the wheel; in

some instances circles and cones, and in one the outlines of

the figure of a leopard have been left standing up, the rest

of the surface having been laboriously cut away. The in-

tention would seem to have been to imitate vessels of rock

crystal.

Probably at Alexandria, one of the great seats of glass- Alex-

making, the art survived the conquest of Egypt by the
''°'^'"'

Saracens, for a glass disk serving as a weight has been met

with in Egypt bearing the date 96 of the Hegira, corre-

sponding with 715 A.D. (see memoir by Mr E. T. Rogers,

Journal of ike Royal Asiatic Society, vol. x. pt. 1). Numer-

ous later examples leave no doubt that the manufacture of

glass continued to exist in Egypt, though perhaps in a

' The Sano Catino at Genoa, supposed throughout the Middle Ages

to have been an emerald but rea. composed of green glass, is a shallow

hexagonal dish rather clumsily formed and finidiod by cutting. It was

perhaps oi-iginally a paten, and was taken at the capture of Ciesarca in

1101. At Reichenauon'the Lake of Constance, is (or was) preserved o

slab of Ircnsparenf green glass 2 feet wide by 1 3 inches high aud 3 inches

thick, which was also supposed to be an emerald. According to tradi-

'.im it was sont to Clinrlfa tiia Great by the oiiipress Irene.
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languishing condition. In the 11th century, however, we
find in the life of St Odilo, abbot of Fulda (ob. 1049), men-
tion of a "vaspretiosissimnm vitreum Alexandrini generis,"

and in the same century Nasir Ibn Khusru {Safarnamak,
published by Koyal Asiatic Society), who ''isited Jerusalem

in 1060, says that pictures of our Lord and others in one of

the churches of that city were covered with plates of glass.

No examples of orEaniental vessels dating from tliis period

have, however, come down to us. But we have many very

remarkable examples of the skill of Egyptian and Syrian

glass-workers in the 13th and 14th centuries,—large bottles,

basins, and lamps, very striking objects from the free use

of enamel and gilding in their decoration. This is, as in

most objects of Eastern art, chiefly composed of inscriptions

written in large characters ornamentally treated; but

figures of birds, lions, sphinxes, &c., may be found, especially

on vessels made in Egypt. Although there may have been
some indigenous practice of the art of glass-making in the

East,—for in the cup of Chosroes I. of Persia (531-579)
preserved in the Biblioth^que Nationale at Paris are

medallions of coloured and moulded glass,—the arts of

gilding and enamelling, as we see them exhibited in the

S5Ti.v Syrian and Egyptian works of the 13th and 14th centuries,

were probably derived from the Byzantines. Damascus
was also the seat of a like manufacture. In inventories of

the 14th century, both in England and in France, mention
may frequently be found of glass vessels described as of the

manufacture of Damascus. That city was taken by Timur
in 1402, and we are told by Clavijo, who visited his court

in 1 403-1 40G, that he carried off to Samarcand "men
who made bows, glass, and eartlienware, so that of these

articles Samarcand produces the best in the world."

Glass no doubt continued to be made, as it still is, in

Syria and Persia, but no very remarkable products of the

manufacture are known in Europe, with the exception of

Persi.-u some vessels brought from Persia, blue richly decorated

with gold. These probably date from the 17th century,

for Chardin tells us that the windows of the tomb of Shah
Abbas II. (oh. 1666) at Kom, were "de cristal peint d'or

et d'azur." At the present day bottles and drinking vessels

are made in Persia which in texture and quality differ little

from ordinary Venetian glass of the 16th or 17th centuries,

while in form they exactly resemble those which may be
seen in the engravings in Chardiu's Travels.

India. Pliny states (Nat. Hist., xxxvi. 26, 66) that no glass

was to be compared to the Indian, and gives as a reason

that it was made from broken crystal ; and in another

passage (xii. 19, 42) he says that the Troglodytes brought to

Ocelis (Ghella near Bab-el-Mandeb) objects of glass. We
have, however, very little knowledge of Indian glass of any
considerable antiquity. A fee small vessels have been
found in the " topes, " as in that at Manikyala in the

Punjab, which probably dates from about the Christian era;

but they exhibit no remarkable character, and fragments

found at Brahminabad are hardly distinguishable from
Roman glass of the imperial period. The chronicle of the

Singhalese kings, the Mahawanso, however, asserts that

mirrors of glittering glass were carried in procession in 306
B.C., and beads like gems, and windows with ornaments like

jewels, are also mentioned at about the same date. If there

really was an important manufacture of glass in Ceylon at

this early time, that island perhaps furnished the Indian
glass of Pliuy ; or it is possible that it really came from
China. Class is made in several parts of India—as Behar
and Mysore—by very simple and primitive methods, and
the results are correspondingly defective. Black, green,

red, blue, and yellow glass is made. The greater part is

worked into bangles, but some small bottles are blown
(Buchanan, Journey through Mysore, vol. i. p. 147; vol. iii.

p. 369).

The history of the manufacture of glass in China is Chini.

obscure, but the common opinion that it was learnt from
the Europeans in the 17th century seems to be erroneou.s.

A writer in the Memoires concerjiant les Chinois (voL
ii. p. 46) states on the authority of the annals of the

Han dynasty that the emperor Ou-ti (140 B.c.) had a
manufactory of the kind of glass called "lieou-li," that

in the beginning of the 3d century of our era the emperor
Tai-tsou received from the West a considerable present of

glasses of all colours, and that soon after a glass-maker came
into the country who taught the art to the natives.

The Wei dynasty, to which Tai-tsou belonged, reigned in

northern China, and at this day a considerable manufacture
of glass is carried on at Po-shan-hien in Shantung, which it

would seem has existed for a long period. The Rev. A.

Williamson (Journeys in North China, L 131) says that

the glass is extremely pure, and is made from the rocks

in the neighbourhood. The rocks are probably of quartz,

i.e., rock crystal, a correspondence with Pliny's statement

respecting Indian glass which seems deserving of attention.

Whether the making of glass in China was an original ffis-

covery of that ingenious people, or was derived via Ceyloa
from Egypt, cannot perhaps be now ascertained; the manu-
facture has, however, never greatly'extended itself in China.

The case has been the converse of that of the Romans ; the

latter had no fine pottery, and therefore employed glass as the

material for vessels of an ornamental kind, for table services

and the like. The Chinese, on the contrary, having from
an early period had excellent porcelain, have been careless

about the manufacture of glass. A Chinese writer, however,

mentions the manufacture of a huge vase in 627 K.x>.,

and in 1154 Edrisi (first climate, tenth section) mentions

Chinese glass. A glass vase about a foot high is preserved

at Nara in Japan, and is alleged to have been placed there

in the 8th century. It seems probable that this is of

Chinese manufacture. A writer in the Memoires concernant

les Chinois (vol. ii. pp. 463 and 477), writing about 1770,

says that there was then a glass-house at Peking, where every

year a good number of vases were made, some requiring

great labour because nothing was blown (rien n'est souffl^),

meaning no doubt that the ornamentation was produced not

by blowing and moulding, but by cutting. This factory

was, however, merely an appendage to the imperial mag-
nificence. The earliest articles of Chineso glass the date of

,

which has been ascertained, which have been noticed, are

some bearing the name of the emperor Kienlnng (1736-

1796), one of which is in the South Kensington Museum.
In the manufacture of ornamental glass the leading idea

in China seems to be the imitation of natural stones. The
coloured glass is usually not of one bright colour through-

out, but semi-transparent and marbled; the colours in many
instances are singularly fine and harmonious. As in 1770,

cutting is the chief method by which ornament is produced,

the vessels being blown very solid.

The chief source from whence a knowledge of the art of Diffusion

glass-making spread through Europe was probably Rome ;
°f ^^

in the Roman imperial period glass was undoubtedly made, ^^^„
not only in Italy, but also in France, in Spain, and in all

probability at or nSar Cologne, and perhaps in other places

near the Rhine. Whether refugees from Padua, Aquileia,

or other Italian cities carried the art to the lagoons of

Venice in the 5th century, or whether it was learnt from

the Greeks of Constantinople at a much later date, has been

a disputed question. It would appear not improbable that

the former was the case, for it must be remembered that

articles formed of glass were in the later days of Roman
civilization in constant daily use, and that the makmg of

glass was carried on, not as now in larjge establishments, but

by artisans working on a small scale. It seems certain that

some knowledge of the art was preserved in France and in
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Spain, possibly even in England, and it Beems improbable

that it should have been lust in that archipelago, where the

traditions of ancient civilization must have been better

preserved than in almost any other place. In 523.

Cassiodorus writes of the " innumerosa navigia " belonging

to Venice, and where trade is active there is always a pro-

bability that manufactures will flourish. However this may
be, the earliest positive evidence of the existence at Venice

of a worker in glass would seem to be the mention of Petrus

Flavianus, phiolarius, in the ducale of Vitale Falier in the

'year 1090. In 1221 twenty-nine persons are mentioned as

(riolari (i.e., phiolari), and in the same century "mariegole
"

or codes of trade regulations were drawn up {Monografia

delta Velraria Vene:iana e Muranese, p. 219). The manu-
facture had then no doubt attained considerable proportions

;

in 1268 the glass-workers exhibited decanters, scent-bottles,

and the like; in 1279 they raade,among other things, weights

and measures. In the latter part of this century the glass-

houses were almost entirely transferred to Murano. From
thenceforward the manufacture continued to grow in im-

portance; glass vessels were made in large quantities, as well

as glass for windows. The earliest example which has as yet

been described—a cup of blue glass, enamelled and gilt—is,

however, not earlier than about 1440. A good many other

examples have been preserved which may be assigned to

the same century : the earlier of these bear a resemblance

in form to the vessels of silver made in the west of Europe;

in the later an imitation of classical forms becomes apparent.

Enamel and gilding were freely used, in imitation no doubt
of the much admired vessels brought from Damascus or

Egypt. Many of the ornamental processes which we admire

in Venetian glass were already in use or were invented in

this century, as that of mille fieri, in which rods of various

colours are joined by heat and so arranged as when cut

transversely to form patterns resembling flowers or coral-

lines. Such sections were then placed side by side and
united by a lining of heated glass applied to thera ; the

joint mass was then reheated and worked into the desired

form. The beautiful kind of glass known as vitro di trina

or lace glass, was made by a variation of the same process
;

the rods or canes, being composed of opaque white threads

surrounded by transparent glass, were placed side by side

in a mould, and a bubble of glass blown into the midst so

as to adhere to the canes ; the whole was then reheated and
fashioned in the same manner as any ordinary glass. Some-
times two canes or cylinders were used, the lines of which
ran in opposite directions, and a reticulated pattern was
thus produced. An elaborate account of the process is given

by M. Labarte (Histoire des Arts Industriels, iv. 575 sri.).

Many of the examples of this process exhibit surprising

skill and taste, and are among the most beautiful objects

produced at the Venetian furnaces. Glass was made by
the Romans iu like manner, but no ancient example which
lias come down to us equals in correct execution some of

those made at Venice. That peculiar kind of glass usually
:alle:l schmelz, an imperfect) imitation of calcedony, was
also made at Venice in the 15th century. Avanturine
glass, that in which numerous small particles of oxide of

copper are diffused through a transparent yellowish or
brownish mass, was not invented until about 1600.
The peculiar merits of the Venetian manufacture are the

elegance of form and the surprising lightness and thinness
of the substance of the vessels produced. The glass on the
other hand wants brilliancy, and is often tinged with yellow,

or if, as is not uncommon, too much manganese (which
neutralizes the yellow tinge imparted by the presence of

iron) has been used, a faint purple. This slight coloration

may not, however, appear a defect to eyes fatigued

by the brilliancy of modern flint glass. The Venetian
worbmoti perhaps somewhat abused their skill by giving

extravagant forms to vessels, making drinking glasses in tlu

forms of ships, lions, birds, whales, and tbe like.

Besides the making of vessels of all kinds the factories of

Murano had for a long period almost an entire monopoly of

two other branches of the art,— the making of mirrors and
of beads. Attempts to make mirrors of glass were made
as early as 1317 A.D., but even in the 16th century mirrors

of steel were atiU in use. To make a really good mirror of

glass two things are required,— a plate free from bubbles

and stria?, and a method of applying a film of metal with a
uniform bright surface free from defects. The principle of

applying metallic films to glass seems to have been known
to the Honians and even to the Egypti'ins, and is mentioned

by Alexander Neckam in the 12th century, but it would
appear that it was not until the 16th century that the pro-

cess of " silvering " mirrors by the use of an amalgam of tin

and mercury had been perfected. During the 16th and
17th centuries Venice exported a prodigious quantity of

mirrors, but France and England gradually acquired kiiow-

ledge and skill in the art, and in 1772 only one glass-house

at Murano continued to make minors.

The m;iking of beads was probably practised at Venice

from a very early period, but the earliest documentary evi-

dence bearing on the subject does not appear to be of earlier

date than the 14th century, when prohibitions wfere directed

against those who made of glass such objects as were usually

made of crystal or other hard stones. In the 16th century

it had become a trade of great importance, and about 1764
twenty-two furnaces were employed in the production of

beads. Towards the end of the same ceutury from 600 to

1000 workmen were, it is stated, employed on one branch

of the art, that of ornamenting beads hy the help of the

blow-pipe. A very great variety of patterns was produced

;

a tariff of the year 1800 contains an enumeration of 562
species and a vast number of sub-species. Beads to the

value of ^£200,000 are still annually made in Venice
(Monograjia delta Vetraria Vene^iana e Muraiiese).

The efforts made in France, Germany, and England, in

the 17th and ]8th centuries, to improve the manufacture

of glass in those countries had a very injurious effect on
the industry of >Iurano. The invention of flint glass in

England (about 16203) brought in its train the practice of

cutting glass, a method of ornamentation for which \ enetian

glas3 from its thinness was ill-adapted. One remarkable

man, Giuseppe liriati, exerted himself, with much success,

both in working in the old Venetian method and also in

imitating the new fashions invented in Bohemia. He was
especially successful in making vases and circular dishes of

"vitro di trina," one of the latter in the Correr collection

at Venice, believed to have been made in his glass-house,

measures 55 centimetres (nearly 23 inches) in diameter.

The vases made by him are as elegant in form as the best

of the Cinquecento period, but may pc-rhaps be distin-

guished by the superior purity and brilliancy of the glass.

He also made with great taste and skill large lustres and
mirrors with frames of glass ornamented either in intaglio

or with foliage of various colours. He obtained a know-
ledge of the methods of working practised in Bohemia by
disguising himself as a porter, and thus worked for three

years in a Bohemian glass-house. In 1736 be obtained a

patent at Venice to manufacture glass in the Bohemian
manner. He died in 1772.

The fall of the republic was accompanied by interruption

of trade and decay of manufacture, and in the last years of

the 18th and beginning of the 1 9th century the glass-making

of Murano was at a very low ebb. In the year 1838
Signor Bussoliu revived several of the ancient processes of

glass-working, and this revival was carried on by C. Pietro

Biguglia in 1845, and by others, and later by Salviati, to

whoso successful efi'orts the modern renaissance of the glories
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yf Venetian art glass is principally due. Salviati revived the

former processes and practised them, not in mere slavish

imitation, but with freedom, invention, and fine artistic

instinct. £very general industrial exhibition Las con-

tained brilliant examples of the products of the Venice

and Murano Glass Company, composed chiefly of English

capitalists, and formerly managed by Salviati.

The fame of Venice in glass-making so completely

eclipsed that of Italian cities that it is difficult to learn

much respecting their progress in the art. It appears,

however, that as early as 1 295 furnaces had been established

at TreviBo, Vicenza, Padua, Mantaa, Ferrara, Ravenna, and

Bologna, tn 1634 there were in Uorae two and in Florence

one glass-house ; but whether any of these produced orna-

mental vessels, or only articles of common use and window
glass, would not appear to have as yet been ascertained.

The history of glass-making in France, Spain, Germany,

and England offers many points of resemblaucs. In the

first three, and probably in England also, glass was made at

the period of the Roman empire ; in France about Lyous,

as IS shown by a monument in the Musfe Lapidaire to one

Julius Alexander, dssccibed as an " opifex artis vitria," in

Normandy aud Poitou, and probably in many other parts.

In Spain glass, according to Pliny, was manufactured {2fat.

Hist., xxxvi. 26, 66) in many parts of the country, " per

Hispanias," but the remains of Pioman glass-making have

been chiefly found in tlie valleys which run down to the

coast of Catalonia, but also near the mouth of the Ebro, in

Valencia and in iIurcia(Sefior Rico y Sinobus, i><i Vidrio,

p. 11).

Glass-making in Germany during the Roman period

would seem to have been carried on extensively at Cologne,

near which city many remarkable glass vessels of peculiar

character have been discovered. The art was probably not

lost during the period which followed the downfall of the

Roman power. In the year 758 Cuthbert, abbot of Jarrow,

wrote to Lullo, bishop of Mainz, to request him to send him
a maker of glass vessels. It is scarcely probable that the

art had been forgotten and revived between the 5th and the

8th centuries.

It is not equally clear that glass was made in England,

though it is probable that this was the case. Both vessels

and window glass have been found in almost all parts of the

country, and at Buckholt, near the Roman road from
Winchester to Salisbury, the remains of a glass furnace,

among which were numerous fragments of glass which may
possibly have been of Roman origin, and a fragment of un-

doubtedly Roman pottery. But associated with these were
fragments of glass of the Hth and later dates, and of

pottery of the 16th century.

Very little has been ascertained as to the practice of the

art in either of the four countries during the dark ages,

but it would seem to have been preserved in France and
Germany, and psrhaps also in England and Spain. The
fact narrated by Bade, in his history of the abbots of

.Wearmouth, that Benedict Biscop about 675 procured
workmen from France to make glass for his monastery,
shows at once that it was preserved in France and lost or

nearly bo in England. But a great quantity of drinking
vessels are found in the tombs of the Anglo-Saxons while

still pagan ; and although the like are found both in France
and in Germany, it is said that a greater number and more
varieties occur in England, and.ithas thence been inferred

that they were probably made in the country. Welsh
poets of the 6th century (!), Aneurin and Llywarch Hen,
both mention glass vessels by a name, "wydr," evidently
derived from vitrum, and it is possible that the Welsh
retained a knowledge of its manufacture. Some know-
ledge of the art of manipulating glass existed in Ireland
;n and before the 12th century, as is shown by cameo

heads and »mall pieces of mosaic glass of quite peculiar

patterns which occur on objects of Irish workmanship
{Transactions of the Royal Iri^h Academy, vol. zziv.,

Antiq., part. iv.).

In France " vitrarii " are mentioned in SBveral centuries

from the 6th to the 11th ; in Germany, as has been shown
above, there is ground for believing that the art was prac-

tised in the 8th century ; and in the 12th artisans are found

at Cologne with the designation " ustor " attached to their

names, which Merlo (Kiinst mid KUnstler in Kiiln, p. 563)
suggests may probably mean maker of glass. Nothing
seems to have been ascertained about the existence of the

art in Spain between the Gothic conquest and the 13th

century, when it was practised at Almeria by the Moors.

During the medisval period France produced large jiedireviu

quantities of glass, aa well in the form of vessels as in that period,

of window glass. The first were made on a large scale in

Dauphine in the Hth century. In 1338 Humbert the

dauphiu granted a part of the forest of Chamborant to a
glass-maker on condition that he should furnish him with

more than 3000 vessels of glass annually {Hist. Dalph.,

ii. 363). In 1302 window glass was made at Bezu le

Foret, in the department of the Eure, for the king of

France ; a fragment of a roll of accounts for that year is

preserved in the Eiblioth^ue Nationale. Glass was also

made in Poitou, and a drageoir with the arms of Charles

VIII. of France (1470-1498) has been engraved by M.
Fillon {L'art de Terre, ic.) which is believed to have
been made in that province.

Much glass was no doubt made for windows both in

Germany and the Low Countries, during the Jliddle Ages,

and in 1453 mention occurs of a fountain and four plateaux

made for Philip the Good, duke of Burgundy, by a glass-

maker of Lille; but if artistic objects were made, hardly any
examples have been preserved. Gloss-makers existed at

Vienna in 1221 (Peligot, Le Verre, p. 342). lu 1428 a
Muranese artificer set up a furnace in the same city, and
another was established by another Italian iu 1486, which
it is said was still at work in 1 563. How far these efi'orts

to rival the manufactures of Marano may have succeeded we
have no information, but oontempcraneously the native

artificers continued to produce articles tor common use, as

we may see by the woodcut in the edition of George

Agricola De Re Metallica, published at Basel in 1561, re-

presenting the interior of a glass-house. In this the tall

cylindrical drinking-glasses known as wiederkoms, bottles

with big bellies and slender necks, and retorts may be seen.

A glass-house was founded at Daubitz in Bohemia in 1442,
others in 1504 (Peligot, Le Verre, p. 343).

In England vessels of glass seem to have been biit little

used during the Middle Ages ; they occur very rarely in

inventories, and when they do, as in the Calendars of the

Treasury of the Exchequer, they are usually described as

mounted in gold or silver, or as painted, being probably

enamelled glass vessels from Constantinople, Damascus, or

Venice, objects rather of virtu than of daily use. It has

even been asserted that there is no evidence that any

description of glass was made in England before the

15th century, but in the roll of the tnxation made at

Colchester in 1295 three of the principal inhabitants are

designated "verrer"; audit would seem hardly probable

that so many in such a town were glaziers only and not

gkssmakers. In the Hth century Andrew le glasswrighc

is mentioned in the records of Great Yarmouth. In 1439

(or 1447) English glass is mentioned in the contract for the

windows of the Beauchanip chapel at Warwick, but dis-

paragingly, as the contractor binds himself not to ase it.

In 1485, however, it is mentioned in such a manner as to

lead to the conclusion that it was dearer and presumably

better than either "Dutch, Venice, or Normandy glass"
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(pwre&v: Architecture cf the Middle Ages, by Hudson
Turner, p. 78).

In Spain gla33 was made at Barcelona in considerable

ciaantities in 1324 ; and Almeria, according to an Arab
author of the 13th century, was famous for its manufacture

of glass. In the 15th century the export of glass from

Barcelona was considerable; Jeronimo Paulo in 1491 says

that glass vessels of various sorts were sent thence to many
places and even to Rome.

BSi In the 16th century the fashion of using glass vessels

tUEtarii of ornamental character spread from Italy into France,

England, ?.nd the Low Couutries. Henry VIII. had a

large quantity, chiefly or wholly, it would seem, of Venetian

manufacture (see inventory in 1543, ArcIueologicalJoumal,

vol. xviii.). This increasing use of glass led to the reflexion

that large sums of money went annually to Venice for such

wares, and to the question whether the manufacture might
Kot be carried on at home. We therefore find that about
the middle of this century nttempts were mude to introduce

ti:e Venetian methods of manufacture into the several

csun tries; Henry II. of France established an Italian named
Mutio at St Germain-en-Laye, and Henry IV. in 1598 per-

r fitted two "gentilshommes verriers " from Mantua to settle

themselves at Rouen in order to make " verres ds cristal et

autres onvrages qui se font a Venise. " A like attempt was
made in England about 1550, for in that year eight glass-

makers from Murano addressed from London a petition to

the Counffihof Ten at Venice praying to be excused from
the penalties decreed by that body in 1549 against Venetian
subjects who taught the art to foreigners {Cal. State

Papers, Venetian, No. 648). The council allowed the eight

workmen to remain unto the end of the term for which they
had engaged themselves. Other attempts followed : Stow
says (Chron., p. 1040) that Venice glasses were first made
ia London by one Jacob Vessaline about the beginning of

the reign of Queen Elizabeth, and in 1565 one Cornelius

da Lannoy (or Launoy) was working in the pay of the
Government (Cat. State Papers, Dom.). Others, as

Carre or Quarre, and Becku alias Dolin, from the Low
Countries, were engaged in similar undertakings during the
litter part of this century, but it does not seem that any
great success was attained, as the importation of glass from
Venice continued until long after.

TJiese attempts to rival Murano seem to have been most
successful in the Low Countries and in Spain. Ambrozio
de Mongarda had a privilege in the former country to
ciake " voirres de cristal k la faschon de Venise," which in

1599 was contiuued to Philippe de Gridolphi ; his glass-

house was at Antwerp. Glass-works also existed at Liege.
Much glass-in the 16th century was sent from Antwerp to

England {Houdoy, Les Verreries ct la /ai;oH de Venise).

This manufacture went on during the following century,
and many examples remain, more or less resembling the
products of Murano.

In Germany Ferdinand I. established a glass-house at
Weidlingen near Vienna, which was to work in the Italian

manner ; but no great success it would seem attended these
efforts, partly no doubt because about the same time the
native glass-makers struck out a new and original style of
ornamentation for the great cylindrical beakers, sometimes
20 inches in height, usually called wiederkom (come again),
but which M. Peligot says ought to be called willkomm
(welcome). This was a somewhat coarse but very efl'ecti\!6

system of painting in enamel such subjects as the emperor
and electors of Germany, or the imperial eagle bearing on
its wings the arms of the states which composed the empire,
&c. The earliest example which has been met with bears
the date 1553, but the system had great vogue, and con-
tinued in use uutil about 1725.

Spanish writers have not es yet acquainte'd us with the

precise means by which the Venetian methods of working

were brought to their country ; but Gaspar Baneiros in his

Ckronographia, published in 1562, says that the glass made
at Barcelona was almost equal to that of Venice, and during

this and the next century large quantities were exported.

Venetian glass was imitated in several other places in Spain,

and with considerable success, as several examples in the

South Kensington Maseum testify. The native forms and
jiiCt};od3 of working, however, went on contemporaneously,

and it would appear do so down to the present day.

The branch of glass-making in which the greatest results

were obtained in France during the 17th century was that ol

the manufacture of mirrors. In 1665 the services of eighteen

Venetians were obtained, and a factory established in the

Faubourg St Antoine at Paris, and another factory was
founded at Tour-la-Ville near Che;-bourg. These were
united and worked with great success ; the plates which
ornament the " Galerie des Glaces " at Versailles were

made at Tour-la-Ville. In 1688 the process of casting plates

of glass was first adopted in modern times (for the window
glass of Roman times was cast) ; and thus it became pos-

sible to make mirrors of dimensions which could not be
attained is long as the plates were produced by blowing.

The manufacture was carried on at St Gobain, still the seat

of an immense production of glass.

English glass-making of the 1 7th century is distinguished

by one of the most important innovations in the practice of

the art which has at any time been introduced, that of using

a large proportion of oxide of lead in combination with

potash. Glass so made is more brilliant than other kinds,

and is known in England as " flint glass," in France as
" cristal." The employment of lead as one of the ingredi-

ents of glass was not a discovery, for it had been practised

to a small extent and for certain purposes, as in the imi-

tation of gems by the Romans, and through the Middle
Ages. Neither the date when flint glass was first made nor

the inventor of the process is known.
Sir Wilham Slingsby before 1611 (Cal. State Papers,

Dom.) had obtained a patent for making glass with seii coal

;

and in 1615 the use of wood for that purpose was forbidden

by royal proclamation. How far this proclamation may
have been obeyed does not appear, but Sir R. Mansel, who
held apatent of monopoly for glass-making from 1616 until

about 1634 (and perhaps even later), states in 1623 that

furnaces erected in London, the isle of Purbeck, Milford

Haven, and on the Trent, had all failed, but that he had
established them successfully at Newcastle-on-Tyne. Pro-

bably coal was used at this last place, and it seems not

unlikely that flint glass may have been first made there.

Merret, however, writing about 1665 (in his edition of the

Ars Vitraria of Neri), says that glass made with lead was
not in use in the English glass-houses on account of its too

great fragility; but in 1673 Evelyn notes in his diary a visit

to the Italian glass-houses at Greenwich " where glass was
blown of finer metal than that of Murano," and in 1677 a
visit to the duke of Buckingham's glass-works (at Lambeth),
"where they made huge vases of metal as clear, ponderous,

and thick as crystal, also looking-glasses far larger and
better than any that come from Venice." From this

time much glass was made in England, and Dr Pocockg,

who travelled in Germany in 1736, gives the preference in

point of quality to English glass over Bohemian.
Dnrins this century much art and labour were employed

in QermJny in the ornamentation of vessels for drinking,

such as goblets and wiederkoms. Sometimes they were
painted in grisaille, the subjects being battles, processions,

and the like, sometimes engraved or etched; common sub-

jects are escutcheons with arms, views of cities, ciphers, &c.

Many excellent artists worked in these various styles

(Beckmann, Hist, of Inventums, iiL 209 ; Doppelmayn
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Nilrnberr/lsche Kiinstter, p. 231, 233, <fec.), and their works

brought high prices. Dr Poeocke r/ientions seeing some

at Rispen, to t*hich the glass-works formerly carried on at

Potsdam had been removed, which cost from ilOO to £150.

Excellent material for these artistic efforts was furnished

by the "Bohemian furnaces ; the art was patronized by

several German princes ; the celebrated Kunkel was in

1670 director of the glass-houses at Potsdam, which were

carried on at the cost of the elector, and where the beautiful

ruby glass was produced. Etching and engraving on glass

was also much practised in Holland.

In Spain glass was made in 1680, at San Martin de

Valdeiglesias, in imitation of Venetian ; and Barcelona,

Valdemaquada, and Villafranca are named in a royal

schedule of the same date, fixing the prices at which glass

was to be sold in Madrid, as places where wares imitative

of Venetian were made. There was also an important

manufactory at La Granja (see Introduction to Cat. of

Spanish Glass in South Kensington Museum, by Seiior

Kiano). Some of the products of the Spanish furnaces

closely resemble those of Murano,' but rarely exhibit much
beauty or much originality. Others again, attributed to

the factory of San Ildefonso and to the ISth century, bear

a very close resemblance to some of the Dutch glass of that

period.

18th and Although during the IBtliand earlier part of the 19th cen-
!9th cen- tury progress was made both in the purity and in the beauty
,111 les.

p£ jjjg material (especially in the case of glass for optical pu r-

poses), and in the organization and working of factories, it

was a period marked in no country by much cf novelty or

of artistic effort in the manufacture of glass. M. Labarte

even goes so far as to say (Hist, des Arts Indiistriels, iv.

597) that in France in 1759 the fabrication of "vases de
verre " had so completely fallen into decadence that the

Academy of Sciences offered a prize for an essay on the

means by which the industry coula be revived. In the

beginning of the present century cut glass was much in

vogue, and was produced in England of great brilliancy,

though the forms of the objcts often left much to be
desired in point of elegance.

The manufacture of coloured glass for windows was a

consequence of the revival of Pointed architecture, and
England, France, Belgium, and Germany have in this

century rivalled each other in its production.

The Exhibition of 1851 did not perhaps produce a more
marked effect on any of the industrial arts than on that

of glass. The progress made since that date in the

fabrication of artistic glass wares (the vcrrerie do luxe of

the French) has been surprising, and at the present moment
enlightened and enterprising manufacturers of glass are in

every country studying the products of the furnaces of all

times and all countries, as their predecessors at Murano in

that great period of the art—that of the Renaissance^did
the relics of Roman glass-working (Biringuccio, Pirotechnia,

lib. ii.) in order to glean from them lessons and suggestions

of further advance in their art (a. ne.)

The ^Lanufactuee of Glass.

Glass, in its ordinary signification, is a brittle, transparent

compound produced by the fusion, at a very high tempera-
ture, of silica (silicic acid) with one or more basic substances,

one of which, in all cases, must be an alkaline metal. But
the silicatas of sodium and potassium, whether separate or

combined, being soluble in water, and also readily acted on
by other agents, are not in themselves suitable for most of
the purposes to which glass is ordinarily applied. When,
however, to these silicates, or to either of them, a silicate

of an alkaline earth is added, the resulting body is not
Bensibly affected by water or ordinary solvents ; and it is the

fused amorphous mass tuereby obtained that alone is glass

in the restricted technical sense. Thus the definition given
by Dumas that glass is a silicate of at least two metals
belonging to different groups, one of which must be an
alkaline metal, strictly embraces and limits all varieties of

ordinary glass. Boracic acid, a substance closely allied in

chemical properties to silica, has a similar influence on the
alkalies and alkaline earths, producing by their mutual
fusion a transparent amorphous compound ; and indeed, for

certain special purposes, a glass in which borates to a certain

extent supplant silicates is used for optical purposes. The
substances, however, which form the essential basis of all

varieties of common glass are (1) silica as the acid element;

(2) soda or potash as the alkaline base
i
and (3) lime and

oxide of lead as the alkaline earths. To the alkaline earths

commercially employed there ought also to be added baryta
and alumina, the former being used in the place of lead,

and the latter being a common ingredient in certain kinds
of glass.

The following tabular statement shows the bodies capable
of yielding transparent glass :

—
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Qimditron ; and it is less subject to fracture on the applica-

tion of heat. According to Pelouze, Splittgerber, and
others, devitrification results simply from a rearrangement

of the molecules into the crystalline form while the mass is

soft, no alteration in the proportions of the constituents

taking place concurrently ; but Dumas and his followers

maintain, on the contrary, that in undergoing the change

the glass loses part of its alkali, and that crystallization

takes place through the formation of compounds infusible

at the temperature existing at the moment of crystallization.

These compounds may result either from the dissipation of

alkaline matter or from the separation of thu mass into two

strata,—that most highly alkaline retaining its anior[jhous

condition mora persistently than the other more siliceous

portion.

The physical properties upon which the great value and
utility of glass principally depend are (1) its well-known

prevailing transparency combined with a brilliant lustre and
great hardness; (2) its fusibility at a high temperature;

and (3) its softness and viscosity at a red heat, whereby it

can be moulded and otherwise worked with facility into

any shape desired. Of great value also is its resistance to

the influence of common solvents. Properly-made glass is

not sensibly acted on by any of the acids except hydro-

fluoric acid, which attacks it powerfully, combining with

aitd removing its silica. Water affects glass so feebly that

for practical purposes its action may be di.^rcgarded ; but
wlien it is submitted for a prolonged period to water at a

high temperature, it is slowly dissolved. Even prolonged

exposure to moist air so acts on glass, [)articularly on highly

alkaline varieties, that the surface becomes clouded and
obscure, and the beautiful iridescent scaling olT observable in

ancient glass is due to tlie exposure of tlie substance for

long ages to the influence of moist air or damp earth.

Glass is an extremely bad conductor of heat, and from
that property springs, in great measure, its brittleness.

Owing to this imperfect conductivity it necessarily results

that a mass of glass, or a glass object cooling from a state

jf fusion, becomes cooled and set or solidified on its outer

suiface before the internal molecules have pirted with their

heat, contracted, and established themselves in a stable re-

lation to each other. The solidification of the superficial

stratum thus uecessarily hinders tha cuntractioii of ths

internal portion of the mass, and as the internal molecules

cool down a state of tension is created, the central portion

tending to draw the surface stratum inwards with a force

held in check by the strain in the contrary direction of the

outer range of molecules. In this condition a very moderate
impact is sufficient to determine the fracture of the glass.

The high degree of brittleness wliich results from unequal
cooling is exhibited in a very marked manner by the philo-

sophical toy known as " Rupert's drops." Such pear-shaped

jnasses of glass are preparei by allowing molten glass to

~.ll, drop by drop, into cold water, when the drops aesume
a more or less spheroidal form, with a finely tapering point.

Of course a very sudden and rapid cooling of the surface

takes place, while the interior is still at a high temperature,

and correspondingly much dilated, the consequence of which
is that a state of great tension is established between
surface and centre. The breaking olf of a small portion of

tlie tail is sufficient to destroy the ccpulibrium established

between the hard superficial and the dilate internal

molecules ; and immediately the whole mass is shattered

to dust with explosive violence. Excessive brittleness is

overcome by the operation of annealing to which glass is

submitted,—a process which has been explained under
Annealing, and which will be further referred to in deal-

ing with a method of tempering or hardening glass which
has been iiitri/". '-ed hy^l de U Bastie within the last few

years.

It is difficult to give a consistent and systematic view of
the manufacture of glass, because not only chemical con-
stitution, but the mechanical operations by which glass is

prepared, and the purposes to which the material is a|i-

plied, have also to be taken into consideration. A good
classification, from a chemical point of view, is that given
by Stein (in Bolley's Tcchiiolor/ie), who distinguishes three
classes :

—
(1.) Class containing one or two bases belonging to tlie

same group. This class embraces only the soluble silicates

which do not fulfil the ordinary functions of glass.

(2.) Glass with several bases which belong to ditfereiit

groups, comprehending two cla.sses :— (1) calcium glass,

under which come sodium-calcium glass and potassium-
calcium glass; and (2) lead glass, Whicli constitutes ordinary
flint glass or crystal and str.ass.

(3.) Coloured and opaque glass, of which there are also

two classes,—the first embracing the varieties of tfansparent

coloured glass which may belong to any of tfie above classes,

with the addition of colouring oxides, and the second being
devoted to the various kinds of opaque glass.

The raw materials of the glass manufacture embrace the

following principal ingredients. (1.) Silica is used in the

forms of pure quartz (for very fine qualities of glass), crushed

sandstone, pulverized flints, and especially sand of degrees

of pnrity varying in proportion to the quality of the glass

to be made. The finest iron-free sand in the United King-
dom is obtained from Alum Bay in the Isle of Wight, from
Lynn, Norfolk, and fiom Leighton Buzzard, Bedfordshire

;

but much pure sand is imported into the United Kingdom
from Fontainebleau in France, from Belgium, and other

localities. (2.) Lime is employed in the form of chalk or

marble, either burned or unslaked, and it also must for

colourless glass be free from iron impurities. Of (3.) potash

and (4.) soda any of the ordinary salts except chlorides,

but especially the sulphates and carbonates, are indifferently

utilized, the point of real importance being here also the free-

dom of the compound from contamination when fine glass is

being made. At no very remote date kelp was the principal

source of soda alkali in glass, but this is now entirely dis-

used, and the principal source of potash is the salt mines

of Stassfurt and Leopold.shall in I'russia, and at Kalusz in

Galicia. Both potar.h and soda are frequently constituents

of the same glass ; but glass made from potash is free from

the decided sea-green tinge which invariably is seen in Boda

glass, although the latter is the more brilliant in lustre.

(5.) Lead is the characteristic ingredient of a distinct class

of glass of which ordinary flint glass is tlie type. It is

usually employed in the form of minium or red lead

(2PbO,PbOo), partly on account of its fine state of division

and partly because by giving off oxygen it helps to purify

the metal. (6.) Baryta and witherite or baric carbonate

have been introduced with much success as a partial sub-

stitute for alkali in soda or potash glass, and for a part

of the lead in ordinary flint glass, and in all probability

barium compounds are destined to occupy a much more

important place in glass manufactures than hitherto they

have done. (7.) CuUet or waste and broken fragments of

the special kinds of glass to be made is an important and

essential ingredient, being added to the extent of about one-

third of the whole charge in the melting and preparation of

glass. These materials constitute the csae.itial ingredients

which go to the formation of glass. In coarse varieties,

such as bottle glass, alumina and iron are present,

but their presence simply results from the inferior and

impure nature of the raw materials employed, and are

neither essential nor desirable. Some portion of alumiVia

too is taken up from the pots in which the materii'/

are melted. Bleaching or oxidizing agents are also

employed Jo produce a high degree of colourlessness in
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clear glass, and for this purpose peroxide of maiiganese,

arsenious acid, and nitrate of potash are the materials gene-

rally used. These bodies oxidize carbon compounds which

may be present, and neutralize to a large extent the colour

yielded by iron by converting its protoxide into peroxide.

Too much mar.ganese, however, gives the glass a reddish

tinge, and excess of arsenic produces a milky cloudiness.

The various substances employed to produce coloured and

opaque varieties of glass will be enumerated when these

special kinds are described. The requisite proportions of

the raw materials ground and prepared are intimately mixed

with the aid of a mixing apparatus, and in this form con-

stitute the "batch." Formerly it was the habit to frit or

partially decompose and fuse the ingredients in a form of

leverberatory furnace called a calcar arch, but since the

use of kelp was abandoned that operation is no longer

essential, and generally the well-mixed batch is placed at

once in the melting pots, or the tank in the case of tank

furnaces.

Melting Pots.—These pots or cracibles are made of the

finest fire-clay, that from Stourbridge in Worcestershire

being exclusively used for glass pot's in Great Britain.

Great care is requisite in the eelection, and in cleansing the

clay from extraneous particles, the presence of which, even

in the smallest degree, will injure the pot. A fine powder

procured by grinding old crucibles is generally mixed, in a

proportion seldom larger than a fourth, with what is termed

the virgin clay. This mixture dries mors rapidly, contracts

less while drying, and presents a firmer resistance to the

action of the fire and alkali used in the composition of glass

than the simple unmixed clay. These ingredients, having

been mixed, are wrought into a paste in a large trough,

and carried to the pot loft, covered in such a way as to ex-

clude dust and other minute particles. Here a workman
kneads the pa.ste by trampling it with his naked feet,

turning it from time to time until it becomes e.s tough as

pntty. It is then made into roDs,and wrought, layer upon
layer, into a solid and compact body, every care being taken

to keep it free of air cavities, which would, by their

expansion in the furnace, cause an immediate rupture of

the pots. After pots are made, very great care is necessary

to bring them to the proper state of dryness before taking

them to the annealing or pot arch. In drying they com-

monly shrink about 2 inches in the circumference. When
pots are made during summer, the natural temperature is

sufficient for drying them ; but in winter they are kept in

a temperature of from 60' to 70° Fahr. They remain in

the room where they are made for a period varying from
nine to twelve months. Being afterwards removed to

another apartment, where the heat is from 80° to 90° Fahr.,

they are kept there for about four weeks. They ar-e then

removed for four or five days, more or less, according to

their previous state of dryness, to the annealing arch, which
is gradually and cautiously heated up till it reaches the

temperature of the working furnace, whither, after being
sufficiently annealed, they are carried as quickly as possible.

Pots last upon an average from eight to ten weeks, and
they form a costly item in the manufacturing operations,

as each pot is worth on an average about £\0 ; and many
of them, notwithstanding all care, crack and give way as

soon as they are placed in the melting furnace. For all

varieties of glass, excepting lead glass, open pots in the

form of a truncated cone, as represented in fig. 1, are em-
ployed ; "but for flint glass a covered pot with an opening
at the side, as shoTii in fig. 2, is essential. Dr Siemens
proposed a form of melting pot divided into three compart-
ments, tho materials being melted in the first, and passing
into the second by an opening at the lower part of the

partition, where the metal was to be fined and freed from
included air-bubbles, and aftcrwanls to pnss by ^ like

opening to the third compaftment, whence it was to be

drawn for working. The specific graril/ cf the charge ia

tho first compartment would rise in proportion as the

materials melted and became homogeneous in structure.

Therefore the metal would sink in proportion as it melted
;

Fig ; - /'ot.

and the best melted portions pass into the second com-

partment, in which, under the influence of the direct fur-

nace heat, it would be cleared. There, similarly, the per-

fectly fined glass falling to the bottom would pass into the

cooler working compartment, which is protected by a cover-

ing cap. Dr Siemens's idea has been practically developed

in his continuous tank referred to below.

Furnaces.—A glass-melting furnace or oven i;- a modified

form of reverberatory furnace, whicii assumes many different

shapes and arrangements according to the kind of glass to

the manufacture of which it is devoted, and the nature

of the fuel used. As regards the latter cause of difference

it may be noted that, while coal is the principal fuel em-

ployed in Great Britain, dried wood and peat are extensively

consumed in Germany, and in modem times gas furnaces

on the Siemens and other principles are being freely intro-

duced. In the construction of a furnace the principal

objects to be kept in view are not only the production and
maintenance of an intense heat, but its uniform distribution

throughout the furnace, and the bringing of the charges of

glass materials directly under its fusing influence. The
form assumed by melting furnaces is, in general, square or

oblong for sheet and plate-glass making, and circular in

English flint-glass making. The fire-space or grate occupies

the centre of the furnace, and the fire, when fuel is used for

direct heating, is either fed or stoked from both ends, or raised

from under the bars by a patented method. The fire-grate

is usually on a level with the floor of the house in which it

is erected, but under it is an arched subterranean passage

forming the " cave " or ash-pit, both ends of which extend

to the open air outside the glass-house. The fire-grate bars

are placed in the top of this arched passage, which thus

serves as a canal for the atmospheric air required to main-

tain combustion within the furnace ; and for regulating the

admission of air, and so controlling the heat, there are doors

at both ends of the archwf.y. In some csseg two such

arched passages at right angles to each other, t.nd intersect-

ing at the fire-bars, are constructed, so that cither can be

used according to the prevailing direction of the wind, <tc.

In general no flue or chimney is directly connected with

the furnace, the only exit for the products of combustion

being the. working holes, and thus the heat Ls directed

around and over each pet placed opposite a working hole

in the furnace. Within the furnace, aroucd the grate space

in the case of circular furnaces, or on both sides o^ it in

quadrangular furnaces, is a raised bank or narrow platform

termed the " siege," on which the melting pots are placed.

The number of pots arranged in a furnace vary from four

to ten, and each is reached, either for charging or for work-

ing off the prepared metal, by means of " working holes
'

in the side of the furnace situated directly over the po;,'.

The general form and construction of a six-pot crown-glass

furnace, ^hich also mav be taken as the type of sheet and
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Plate V. plate-glass furnaces, is shown in Plate V., where fig. 3 is a

ground plan at the level of the siege of a common form of

furnace, while in fig. 1 is seen a front elevation of the same
furnace, 1, 2, and 3 buiug the working lioles, 4, 5, C, and

7 pipe-holea for healing the blowing pipes, and 8, 9, and

10 foot-holo3 for mending the pots and sieges. The furnace

..Jtfe-fii

Fio. 3.—Section of Flint-Glass Furnace,

is covered with a low-roofed crown or dome, and the whole

structure is bound together with a system of iron bars. The
materials used in the construction and lining of all furnaces

mast be selected with the utmost care, and built with

special regard to the enormous temperature to which ihey

are subjected. . Formerly a fine-grained purely siliceous

sandstone was much used, but now the principal materials

are largo moulded bricks or blocks of fire-clay of the most
infusible and refractory description. For the crown of the
furnaces used in plate-glass melting Dinas silica blocks are

employed. In laying the blocks and throwing the arches

no niLiture containing lime can be used, but only fire-clay

or Dinas sand, in as small quantity as possible. Should
any of the materials of the crown of the furnace gradually

fu33 under the influence of the heat, the dropping of tlio

molten matter into the glass-pots is the cause of most
serious annoyance and loss to the manufacturer.

An English fiint-glass furnace furnishes the type of cir-

cular furnaces. Usually a large number of pots, sometimes
ten, are provided for in such a furnace, because, the objects

made in flint glass being in general of small size, the metal

is worked off only slowly, and a large number of glass-

blowers can be accommodated at the separate work-holes.

The arrangements of the cave and fire-grate are the same
as in the case of square or oblong furnaces, but flint-glass

furnaces lUS'er from the prevailing rule in others by being

provided with a system of flues and chimneys, one flue being

placed between each pair of pots. The general appearance

presented within a flint-glass house is illustrated in Plate Plat«

VI. fig. 1 ; and the accompanying woodcut (fig. 3) is a sec- ^ '

tional illustration showing the construction and internal

appearance of a seven-pot furnace. The furnace is com-

posed of a double arch or vault springing from strong

pillars or. abutments lib. The space c, between the outer

arch and the vault proper of the furnace d, is a common
receptacle for the flues jf/led from within the furnace, and

the products of combustion escape by the chimney j.

The work-holes are at k, and at that place the furnace wall

is taken down when a pot require^ to be removed and

renewed. The "cave" or air canal is seen at k; n is the

fire-grate, stoked in this case from one side only ; I .shows

openings at which the blowing tubes are heated ; m
is an opening for cleaning the flues ; and a is the bank

or siege with the position of the pots indicated. Fre-

quently instead of being arched the outer portion of the

furnace is carried up in the form of a wide truncated cone

or open chimney stalk, and in other cases short separate

chimney stalks are built for each flue terminating within

the glass-house, which itself forms such an open-topped

Fios. 4 Bnd 5.—Siemens'

cone or chimney. Of course in cases where such separate

small chimneys ore provided no second or outer vault is

required.

In the year 1861 Dr C. W. Siemens introduced a form

of furnace in which the use of melting pots was altogether

abandoned, and the batch was introduced into, melted in,

and worked from a tank which occupied the whole bed of

'/he (arnaco. This furnace he heated from the sides by

s Continuous Tank Furnace.

means of his well-known regenerative gas system described

under Ftonacb and Iron. In 1872 he effected a further

development of the tank furnace by dividing the tank,

on the principle of his melting pot, by means of two

floating bridges or partitions into three compartments, and

thus he elaborated what is termed Siemens's patent con-

tinuous melting furnace. Of this improved furnace fig. 4

shows a longitudinal section, and fig. 5 is a transvcrs»
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section, .a. is tlie melting compartment, B the refining

eompartmsnt, and C the working-out compartment The

compartment A is fed with raw material (or batch) through

the door D at the bacli end of the furnace ; it is separated

from the compartment B by the floatmg bridge E, under

which the partially melted glass pjsses to reach the latter.

In the compartment B the metal, by the influence of

the higher temperature maintained on its surface, is com
pletely purified, and sinks to flow under the bridge F in a

complete workable condition. Suitable provision is made,

by means of air-passages, to keep the sides of the tank of

the requisite temperature to. prevent any egress of glass

through them, and the floating bridges E and F arc renewed

as often as necessary. The regenerative gas furnace is em-

ployed, and the gas and air ports H H', leading from the

regenerators I I' respectively, are arranged along each side

of the tank, so as to cause the flames to play across the

furnace. The temperature of the diflferent parts is regulated

according to the various stages of preparation of the glass

in the several compartments, this regulation being effected

by construct'mg the gas and air ports of larger dimensions,

or increasing their number, where the greatest heat is re-

quired ; it is also facilitated by means of division waUs (not

shown in the figures) which may bo built over the floating

bridges to separate the compartments. The temperature

of the working-out compartment C is controlled by regulat-

ing the draught of the furnace chimney, by diminishing

which more or less flame must necessarily pass from B
over the floating bridge F into C, and through the working
holes M. The principal advantages resulting from the use

of the continuous melting furnace are the following :

—

1. An increaaed power of production, as the full melting heat
may be employed Tvithout interruption, whilst with the old method
of melting nearly half time is lost by cooling and settling the metal,
the working it out, and the re-heating of the furnace.

2. An economy in working, as only h.ilf the nimiber of men are

required for the melting operations.

3. A greater durability of the tank an 1 furnace, owing to the
uniform temperature to which they are subjected.

4. A much greater regularity of working, and more uniform
quaUty of the product than in other furnaces.

5. For the manufacture of window glass, the compartment C may
be so arranged that the blowei-s can work without interfering with
the gatherers ; this would do away with the separate blowing fur-

nace now in use.

Although the Siemens regenerative gas firing is generally

used with tank furnaces, that system is not essential to the

successful working of tanks. Mr Archibald Stevenson of

Glasgow has patented a tank furnace fired by common coal

from one end, with working holes on the other three sides,

and furnaces on this principle are worked in a perfectly

satisfo^tory manner with much economy of coal and working
room. Tank furnaces are used principally in bottle Works
and iu the manufacture of rolled plate. The following
statement shows the extent to which Siemens furnaces and
tanks have been introduced by manufacturers.

Furnaces using Pols.

Plate Glas,.
S;;,".f°j£ FUat Gla..

Great Britain 5 5 2
France 7 4 11
llelgium 4 11
Other countriea 8 10 15

Furnaces inth Tanks.
Great Biitain 6

Furnacw with Conltnuous Tanks.
Ore.it Britain 4
France 10
Belgium 1
Other countries 3

Formerly it was the habit that to the sides or wings of the
main melting furnace there were attached calcar or fritting

arches, annealing ovens, pot-firing arches, and other sub-
sidiary furnaces required in certain stages of glass manu-

Gj9

facture. These were heated by flues leading from the fire-

space of the principal furnace; but such a practice ia

now generally abandoned, and distinct furnaces or ovens,

arranged and fired according to the necessities of the case,

are provided instead. In the manufacture of common
bottle glass, however, for which highly impure materials

are used, it is still the practice to prepare a frit in a side

arch occasionally attached to the melting furnace.

The whole of the pots in a common furnace are

charged or filled with the prepared " batch " at the same
time. Immediately the heat is forced, and the stoking

must thereafter be carefully regulated to maintain the

high temperature. As the mass begins to fuse it settles

down and occupies considerably less space in the pot, to

which thereon a second quantity of material is added, and
generally a third portion is subsequently filled in so as to

have at the close of the melting process as large a quantity
of metal as possible. When the fusion is complete a scum
composed of imcombined salts, and known as glass gall or

sandiver, rises and collects on the surface. It consists

almost entirely of sulphate of soda, with sulphate of

lime, and a small percentage of chloride of sodium. This
scum of glass-gall is carefully removed with a perforated

scoop, and the heat of the furnace is then forced to the

mosi; intense degree with the view of rendering the metal

as fluid and limpid as possible, so as to free it from all

included gaseous bubbles which it still contains. This
process of '"fining," "refining," or hot-stoking, as it is

indifferently termed, involves a temperature which is esti-

mated in certain easel to reach from 10,000° to 12,000°

Fahr. ; and the operation is sometimes assisted by stirring

the molten mass with a pole of wood, in a manner analogous

to the poling of copper in the refining of that metaL
Throughout the operation of melting, test pieces are periodi-

cally withdrawn from the pots for the purpose of observing

the progress and condition of the glass. When it is found
that the vitrification is complete and the object of refining

fuUy accomplished, the heat of the furnace is considerably

reduced, so that the glass may be brought into that condition

of visco.sity in which it is capable of being worked. Tu

contradistinction to the refining or hot-stoking period, this

is known as cold-stoking.

Glas^ Workinr/.—The means by which melted glass is

caased to assume its varied forms for use are (I) by blow-

ing
; (2) by casting ; and (3) by pressing in moulds—an

operation in which the other two processes may be partly

combined. Minor manipulative processes which do not fall

under any of these heads are called into action ; but these

are for the most part merely subsidiary to the others, which
really comprehend all the lines along which the formation

of glass proceeds.

Having regard principally to the forms into which glass

is worked and the uses to which it may be applied, the

following classification embraces the principal dopartmenta

of the glass-making industry,

I. Flat glass.

Crown glass.

Sheet glass.'

Plate glass.

II, Hollow glass.

, Flint glass, blown.
Bohemian glass.

Venetian gla?s.

Bottle glass.

Slag glass (Britteu*s).

Tube and gauge glass.

in. Pressed and massive glass.

Flint glass.

Optical gl.ass.

Strass.

Rod glass, marbles, and beads.

IV Coloured, opaque, and enamel glass, including glass

mosaics and liot cast porcelain, &c.
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Siifar as tliey involve distiuct manufacturing processes,

th'esei'varieties of glass will be here noticed in the above
order. Such of the divisioi"! <\s result from the application

of special methods of ornamentation, and as 'ome under the

head of art glass, do not fall within the scope of this article.

CuowN Glass.—This, with Elieet or cylinder glass, forms all

ordinary blown window glass. Both varieties are precisely the
same in composition, being a mixture of sodic and calcic silicates,

and differ only in tlie manner in which the sheets of finished

glass are produced. The r.aw materials employed for this and all

other kinds of glass vary within rather wide limits, and, as already
explained, the form in which the sodic and calcic compounds are used
may also be varied. The following composition of batch for window
glass must therefore be regarded as only one out of very many
mixtures in use :

—

Sand, purified — ,....„ 100 parts.
Chalk, or limestone S.5 to 40 ,,

Sulpliate of 60du _ 40 to 45 „
CiiUct * 60 to l&O ..

To tliese materials a ininute proportion of White arsenic and peroxide

,

of manganese, as bleaching agents, may also be added.
Crown glass was, in the early part of the present century, the only

form of window glass made in Great Britain, and consequently it was
generally recognized as English window glass, having been manu-
factured only on a very limited scale in any other country. Since
the introduction of sheet-glass making, the crown-glass industry has
steadily declined, and now its matuifacture may be regarded as

practically a thing of the past, not more than one or two crown fur-

naces being in operation. Seeing that it possesses little more than an
historical interest, it is now unnecessary to enter into much detail

a3 to the processes employed in the manufacture of crown glass.

The iiietal being brought to a proper condition for working, the
"gatherer" dips into the pot of metal an iron pipe or tube, 6 or 7
feet in length, of the shape shown in iig. 6, heated at that end which
lakes up the glass, and'by turning it gently round, gathers about lilb

Fio. 6.—Blowing Tube.

=iiiiimim,imi->

of liquid glass on the end of it. Having allowed this to cool for a little,

he again dips the rod into the pot, and gathers an additional quantity
of from 2J to 3 lb. This is also permitted to cool as before, when the
operation of dipping is again-repeated, and a sufficient quantity of
metal, from 9 to 10 lb weight, is "gathered," to form what is techni-
cally called a table or sheet of glass. The rod, thus loaded, is held for
a few seconds in a perpendicular position, that the metal may distri-

bute itself equally on all sides, and that it may, by its own weight, be
lengthened out beyond the rod. The operator then moulds the metal
into a regular form, by rolling it on a smooth iron plate, called' the
" marver," a term corrupted from the French word marbre. He then
blows strongly through the tube, and thus causes the red-hot mass of
^ass to swell-out into a hollow pear-shaped vessel. The tube with
the elongated sphere of glass at the end of it is then handed to the

I
' blower,

'

' who he.ats it a second and third time at the furnace, press-
ing the end, between each blowing, against the bullion bar, so called
from the part thus pressed forming the centre of the sheet or " bull's
eye," and by the dexterous management of this operation, the glass
is brought into a somewhat spliericalform. The blower now heats a
third time at the "bottoming hole," afid blows the metal intoa full-

sized flattened spheroid. When this part of the process has been
completed, and the glass has been allowed to cool a little, it is rested
on the " casher box, ' and an iron rod, called a "pout.il " or punty
rod, on which a little hot metal has been previously gathered, is

applied to the flattened side, exactly opposite the tube, which is de-
tached by touching it with a piece of iron, dipped beforehand in cold J

water, leaving a circular hole in the glass of about 2 inches diameter.
Taking hold of the punty rod, the workman presents the glass to
another part of the furnace called the " nose hole," where the aper-
ture made by its separation from the tuba is now pre.sented and kept
until it has become sufficiently ductile to fit it for the operation of
the flashing furnace. Whilst here, it is turned dexterously round,
slowly at first, and afterwards with increasing rapidity; and the glass
yielding to the centrifugal force, the aperture just mentioned becomes
enlarged. The workman, taking great care to preserve, by a regu-
lar motion, the circular figure of the glass, proceeds to whirl it round-
with increasing velocity, until tho aperture suddenly flies open with
a loud ruffling noise, which has been aptly compared to the unfurl-
ing of a flag in a strong breeze ; and the glass becomes a circular
jdane er sheet, of i\ feet diameter, of equal thickness through-
out, GKcept at the point called the bullion or bull's eye, where
it is attochoil to the iron rod. • The sheet of glass,, now-ifully ex-
panded," ia moved rornid with -a'^moderateji.velocity-until it .-is

EtiffioiiHktl^ oool to retain its form. It is carricdto tlie mouth of the
kiln orannealing arch, where it is rested on a bed of sand a::d de-

tached from tlie puiity rod by a shears. The sheet o- table is then
lifted on a wide pronged fork, called a faucet, and put into the arch
to bo tempered, where it is ranged with many others set up cd'.'e-

wi.se, and supported by iron frames to prevent their bending. Fi„iii
iOO to (iOO tallies are placed in one kiln. A sketch of the interior
of a crown-glass house, during the progress of these operations, has
been given in Plate VI., Iig 2. The kiln having been clayed up,
the fire is permitted to die out, and the heatditninishedas gradually
as possible. When the glass is properly annc.-.lcd, and sutliciciitly
cold to admit of its being handled, it is withdrawn from the even
after the removal of tlie wall built into the front of the arch, and 13

then quite ready for use. The largest sized tables of crown glass
made will cut into slabs 30 inches across, from which squared pieces
measuring 38 by 24 or 35 by 25 inches may bo obtained.
Sheet Glass, as already mentioned, is the same in composition

OS crown glass, which it has n^w entirely supplanted. The success
of sheet glass is due principaiiy to the fact that it can be produced
in sheets of much greater dimensions than is possible in the case of
crown glass ; it is free from the sharp distorting stria; and waves
common in crown class ; there is no loss of glass as there is with the
bull's eye of crown

; and m.odern improvements eHceted in the manu-
facturing process leave little distinction in brilliancy of surface be-
tween the two qualities. Sheet glass is made on the greatest scale in
Austria, Germany, and Belgium, and it was long distinguished in
the British market as German sheet glass. In 1832 Chance of Bir-
mingham and subsequently Hartley & Co. of Sunderland introduced
the manufiicture into England, and in the hands of these firms, as
well as of others who followed in their footsteps, the industry
prospered and developed, till it has now attained dimensions equal
to those it has reached in most of the Continental nations, where the
art was long established before it came into use in England.

Sheet-glass making involves tn-o principal operations,---(1) tho
blowing of the cylinder, and (2) the opening, flattening, or spread-
ing of the glass. The structure and internal arrangements of tho
melting furnace is practically the same as in the case of crown glass.

•

The ordinary type of oblong furnace usually contains 10 pots—5 in
eacK'side of the fire-grate—each pot being of a capacity of about 1
ton or 22 cwt. of metal. Radiating from the work-holes, and raised
about 7 feet above the floor level, or a corre.'spondingly deep sunk pit,

are ten long stages with an open space between each sufficient to
allow the workman to swing about his long tube freely in forming
the elongated cylinder of glass. Fig. 7 is a ground plan of a
common sheet-glass furnace
and staging of planks c, at

the extremities d of which are

placed a tub of water and a
wooden moulding-block. In-

stead, however, of having
these stages erected in front

of the melting furnace, it is

now a common practice to
|

gather and block the glass at
[

the melting furnace, and to
|

blow it in front Of a separate |

oblong reheating or blowing 1

furnace, from each opening I

of which tho wooden stage \

runs out over a pit excavated
j

to the depth of 7 feet

thereby. Common bricks may I

be used for the construction

of this reheating furnace, as

the heat required in it is by
no means intense.

'Blowing.—The charge or

batch requires about 16 hours
to melt, and otlier 8 hours are

coiisumed in cooling it to

the working consistency.

When the metal is ready for- working, the workmen take their

stations, each having his own pot and stage and also an assist-

ant, and commence making the cylinders. After gathering tho

quantity of metal required (which on an average amounts to 20 tb),

the workman jilaces it in a horizontal position in the large hollow of

a wood&n block (tig. 8), which has been hollowed so that, when
the- workman turns the metal, it shall form it into a solid cylindrical

mass. In the meantime, the assistant, with a sponge in his hand,-

and" a bucket of water by his side, lets a fine stream of water run into

the block, which keeps 'the wood from burning, and .also gives n

brilliancy to the surfa.-e of the glass. The water, the moment it

comes in contact with tho glass, is rfiiscd to the boiling point, and

in that state does no injury to the metal ; but it is only when the

metal is at a high temperature that such is the case; for, .whenever

the glass is cooled to a cei-tain degree, it immediately cracks upon

Coming in contact with>water.«.When the workman perceives that

tho mass of metal is sufficiently formed and cooled (tig. 9), he

raises the pipe to his mouth at an angle of about 75 degrees, ami

Flo. 7.—Plan of Sheet-Glass Furnace.



MANITFACTUKE.] GLASS 661

commences blowing it, at thosanie time continuing to turn it in the
woo i block, till he perceives the diameter to be of the requisite diraen-

;iion3 (fig. 10), which are usually from 11 to 16 inchea. The workman
then reheats this cylindrical mass, and, when it is sufficiently softened,

commences swinging it over his head, continuing to reheat and swing
till ho has made it the desired length, which is commonly about 45

inches. It is now a cylinder of say 45 inches long by 12 inchsa in

diameter, one end being closed, and the other having the pipe
attached to it. The workman begins to open the end whicTi is closed,

for which purpose he encloses the air in the cylinder, by stopping the

aperture of the pipe with his finger ; and then placing the close end
of the cylinder towards the fire, it becomes softened, while at the

same time the air within is expanding, and, in about thirty seconds,

the softened glass at the extremity of the cylinder gives way, forming
rtu apeiture asin fig. 12. The workman then turns the cylinder round
very quickly, and, by keeping the opened extremity warm at the same
time flashes it out perfectly straight as at 9, fig. 13. If the burst edges
are ragged in appearance they are trimmed by cutting with a pair of

scissors before finally expanding. The bursting of the end of a thick
heavy cylinder has to be determined by allowing a glowing drop of

glass to fall on the spot to bo burst before presenting it to the fire.

Fls. II. Fig. 22. Fig. 13.

The other end, which is attached to the pipe, has now to be cutoff,

andisdonein the fo. lowing manner. Thy workman, having gathered
a small quantity of metal on the pontil, draws it out into a thread
of about one-eighth of an inch in diameter, laps it round the pipe end
of the cylinder, and, after lotting it remain there for about five

seconds, withdraws it suddenly, and immediately applies a cold iron

to the heated part, which occasions such a sudden contraction, that
it cracks off where the hot string of glass has been placed round it.

Another method is to draw a semi-cylindncal rod of iron c (fig. 13)
heated to redness around the line d of desired fracture, and a drop
of water then allowed to fall on the line so drawn determines its

fracture. The stages in the devcdopment of a cylinder to its full

length are illusti-ated in figs. 9 to 13.

Flattening.—The cylinder so blown and detached is now allowed
to cool ; and, previous to its flattening, the burst extremity being
thinner than the remainder, and sliglily contracted at its edge, has
to be removed to the depth of about 2 inches. For this purpose
ilie cylinder is placed vertically in the jaws of a cutting instrument,
having a diamond cutter, pressing by a spring, inside the glass (fig.

14). The cutter moves by small wheels on the table on which
it is placed, and bi:ing pushed around the cylinder it makes an
accurate cut of uniform height. The cylinder has then to be sjilit

longitudinally to allow it to be opened out to a flat sheet. To ac-
complish this the practice was formerly to lay the cylinder horizon-
tally on a bench, and draw a red-hot iron two or three times along
the inner aurface at the line of desired fracture. Now the splitting
is done with a diamond cutter fixed in the cleft of a stick and (fig.

15) guided from end to end of the cylinder by a straight-edge K
laid within it._. The cylinder is now ready to be taken to thc^llat-

tening kiln, which consists of two chambers built together, theono
for flattening the cylinders, the other for annealing the sheeta, the
former being kept at a much higher temperature than tho latter

Fig 14.

The cylinder, after being gradually reheated, is placed in the centre
of the flattening oven, upon a smooth stone, with the split side

upwards. In a short time it becomes softened with the heot, end

by its own weight falls out into a flat square sheet of 45 inches by
36. The fiattener, with a piece of charred wood, rubs it quite

smooth, and then places it on edge in the annealing arch, where it

remains about three days to be annealed.

In the arrangement of the flattening and annealing ovens numer-
ous improvements have been effected, which have resulted in

greatly increased smoothness and uniformity of the glass, and in

considerable economy of time and labour in the operations. Fig. 16

'WM-WP
Fig. 16.

snows a section of a flattening{L) andanneaIingkiln(M)mcoinmon
use. The split cylinder O is introduced and gradually pushed for-

ward so as to be uniformly heated till it reaches P, the flatteningstohe

or table, mounted on a movable waggon N. On this wag{;on after it

has been flattened it is can-ied into the annealing arch M, as shown'

by the dotted outline. Here in a less heat it gradually stilTens, till'

it is ready to be moved by a forked tool to a horizontal position oni

the bed of the annealing oven. The waggon then goes back to th8:

flattenitig arch, and when it is reintroduced with another sheet, that;

previously flattened is ready to be piled up on edge at R, and thnsl

the work iiroceeds till the annealing oven is filled, when it is closed'

up and allowed to cool down by slow degrees. Chance Brothers

& Co. of Birmingham are the introducers of a system of continu-

ous flattening and annealing furnaces. This they accomplish by

moans of two contiguous circular kilns having revolving soles, the
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lirea being arranged and the inside partitioned so that the split

cylinder gradually approaches the greatest heat, where the flattening

takes place, and then passes round, in a decreasing temperature till

at the opening into the annealing arch it has attained sufficient

consistency to be moved into the yet cooler annealing arch, round
which the sheet is slowly carried till it arrives fu'Jy annealed at the

point where it is withdrawn.
Although the average size of finished sheet glass as now made is

about 50 inches by 36 inches, very much larger sizes may Vic and
occasionally are produced, the extreme trade limit being 85

inches long by 49 bioad ; but both these extremes cannot be

obtained in the same sheet, and few workmen attain the dexterity

necessary for properly manipulating the larger sizes. In Belgium
sheets from blown cylinders measuring 10 feet by 4 feet have been
maae. The thickness of finished sheet glass is estimated by the

amount it weighs per square foot, and the commercial range of

weight is from 15 oz. to 42 oz. per foot, the thicker and heavier

kinds, of course, selling at the highest price.

Polishing of Sheet Glass.—Polished sheet glass is known in com-
merce as patent plate glass, to distinguish it from ordinary polished
cast-plate. The practice of polishing sheet glass was first intro-

duced and patented by Chance of Birmingham, and polished sheet

is now in considerable demand for photographic purposes, for fram-

ing engravings, and generally where a fine true surface combined
with lightness or thinness is requisite. The polishing process in-

volves two operations—smoothing and finishing or polishing. The
smoothing is done on a thick slab of slate, which must possess a
surface as smooth and level as possible. This is covered with a
piece of wet cotton cloth, and, the sheet of glass to be smoothed
being laid thereon, by gentle pressure all air is expelled from between
the surfaces, and the>atmosplieric pressure then keeps the glass

firmly in position. The process of smoothing and the subsequent
finishing are from this point the same as in the case of ordinary
plate glass, under which head these operations will be detailed. It

is only selected plates of fine clear metal that are used for polisliing.

Plate Glass is manufactured by a process entirely difTerent from
any of those yet described, consisting as it does of glass cast and
spread in sheets. ' As plate glass is invariably thicker than blown
sheet, it is of the utmost consequence that the "metal" should
be prepared from the purest possible materials, and that the found-
ing or melting should be done with great care to ensure tlie expul-
sion of air bubbles. It is only thus that the fine clear homogeneous
and flawless plates aimed at in the manufacture can be produced.
Formerly the French excelled all other nations in the manufacture
of plate glass, and the manufactures of tlie great St Gobain Com-
pany yet command the highest prices in the market; but the
increased care which has now for about a quarter of a century been
given in England to the purity of materials, and the ingenious
machineiy which has been devised for polishing plate in England,
have resulted in placing British-made plate glass on a level with
the best productions of France.

The following is given as an example of the materials employed
for the preparation of fine French plate :

—

White quartzosc sand lOOO parts.
Sodic carbonate §3-3 „
Lime (slaked) ;. 143 ^,

Manganese peroxide 015 ',

Cullet 100 „

The materials are melted in furnaces and pots of the ordinary
construction, but in some cases the melting pots are of greater
capacity, and contain charges of from 2 to 2^ tons. In French
establishments, and in many others, two forms of pot are placed
within the furnace—(1) the ordinary melting pot, and (2) a
pouring pot or cuvette, quadrangular in form, made of the same
material as the melting pot, and capable of holding sufllcient metal
for casting a single sheet of the superficial extent and thickness
desired. Melting pots and cuvettes are placed side by side in the
furnace, and the molten mixture is ladled with copper or malleable
iron ladles from the pot into the cuvette, in which it is allowed to
clear before casting. In some works, however, the molten glass is

poured direct from the melting pots, and in other cases it is ladled
to the casting table from tlie huge melting pots with large malle-
able iron ladles

The casting table is a heavy tlilck flat table of cast-iron, of a
length and breadth exceeding the size of the largest jflate of glass
which may be cast on it. At one end is placed a heavy cast-iron
roller, the full breadth of the table, and fitted to roll the whole
length of the table by means of spur wheels working into gearing
along its sides. The cast-iron roll-r determines the tnickncssof the
glass by the height at which it is caused to roll above the table,
and that height is regulated by placing narrow strips or ribs of
metal of the required thickness of the glass along the edges of
the table on which the two extremities of the roller bear as it

revolvea. The breadth of the plate a^in is determined within the.
limits of the table by the two sides of the Vgun," an apparatus
consisting of two plates of cast-metal, placed in front of the roller,

and.bolted togetlier by cross bars at a distance apart wiiicih can be
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easily altered and adjuijt'id according to the breadth of plate the
apparatus is intended to control. The edge of the plates abutting
against the roller are accurately fitted to the roller curvature, and
thus they and the roller form three enclosing sides for the molten
mass poured on the table, and as they travel forward tliey carry in
front of them all the eemi-fluid ma^s except the unifonn layer
wliicli represents the distance between the moving surface of the
roller and the surface of the casting table on which the glass is

spread. As the glass does not instantly solidify the moment the
roller lias past over and spread it into a sheet, the edges generally
assume a rounded and somewhat wavy cast-like appearance.

Immediately the plate has sufficiently solidified to hear moving, it

is taken to the anneulii.g furnace, the heat of which has been care-

fully raised to the proper pitch. The sole of the annealing oven on
which the plate is to rest (for with large plates any piling on edge
is impracticable) must be as emnoth and level as poHisible, since tlie

still scnii-plastic mass moulds itsell" to the surface on which it is laid.

As the oven only accommodates a single plate of the largest dimen-
sions, and since the annealing process occupies several days, a large

nuinber of ovens, occupying a great space and involving the expen-
diture of much lubour and fuel, are needed in works where many
plates are cast. In dealing with plates of small size they may be laid

horizontally on the furnace bed for a little till they come to the fur-

nace temperature, after which they arc piled up on edge in twenties

or thirties, leaning against a range of iion bars running aooss the

furnace. When the plates have been deposited in the annealing
oven, the openings are all carefully stopped up, and the furnace

with its contents is cooled by slow degrees down to a temperature

at which the glass may safely be withdrawn and exposed to ordi-

nary atmospheric influences. Tlie cooling of such furnaces Is now
hastened aa far as the safety of the plates and the completion of

the annealing will permit by allowing cold currents of air to pais

under their sole.

The plates, as withdrawn from the annealing oven, have a very
irregular, rough, undulating surface, and although the glass is per-

fectly pure, they have, owing to their uneven surface, no trans-

parency. In this condition they constitute the " common rough
plate " of commerce, and as such they are extensively used for the
glazing of roofs, for floor and cellar lights, and generally in positions
wlieve light without transparency is requisite.

Polishing.—When the annealed plates are withdrawn from the

oven they are carefully examined for any defects, such aa spots,

air-bells, &c., whiali they frequently exhibit. If serious defects ara

found, the plates are

cut into the largest

pieces which can be
obtained free from
flaws, and the select-

ed pieces are then

submitted to the

operations of polish-

ing, consisting of

—

(1) grinding, (2)

smoothing, and (3)

polishing. Various
forms of machine
have been devised

Ftnd introduced for

effecting these opera-

tions. The grind-

ing and smoothing
table invented by Mr
Daglish of Raven-
head works consists

of a great revolving

flat table A (fig. 17), with a strong fixed bar CE, stretched

across it about 10 inches above its surface, to which two runner-

frames B, B, shod with iron, are pivoted at Q. The glass to

be ground is cemented with plaster of Paris on the surface of

the table, and the runner-frames rest on that surface. AVhcn

the table A is set in motion, each oblong runner-frame B has

communicated to it a revolving motion also, owing to the excess

of friction brought into action by the more rapid revolution of the

outer edges of the revolving table. The elfect of these com-

pound revolutions is that every point of the surfaceof the glass is

equally and uniformly abraded, when the apparatus in revolution is

fed with sharp sand and water. When a level surface is thu.i pre-

pared, the smoothing process is next begun on the same tabic, the

only difl"erence being that emery powder of increasing degrees o(

fineness is substittited for the sand, and as the operation approaches

completion the utmost care must be exercised as to the purity and

uniformity of the emery, seeing a single particle of grit wonld effec-

tually destroy the smoothness of a whole plate. The quality of the

.emery is thus of essential consequence, and an ingenious apparatuf

is brought into use for arranging the sizes by means of a current o-

water of diminishing velocity, obtained by passing a unifonn streaij

with agitation successively through cylinaers or trougli.i of incrcasitt

FiQ. 17.—Plate -Glass Grinding Table.
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size. In these troughs the emeiy powder is deposited in innrcasingly

fine division, according to the growing capacity of the trough and

the consequent elow replacement of its contents. The last touches

of Iho smoothing process can only be given by the hand, which at

once detects any appearance of grittiuess. Both sides of the 'glass

are in succession submitted to these operations, after wliich it is

again bedded in plaster and fixed on the polishing table. The
polishing is done with reciprocating rubbers, covered with fine

felt, and supplied witb rouge (peroxide of iron) in a liquid state.

While a reciprocating motion is communicated to the rubbers, the

table itself moves backward and forward in a transverse direction,

so that all parts of the plate are equally brought under the polishing

influence of the rubbers. About 40 per cent, of ths weight of the

rough plate is removed in the three polishing operations.

Ordinary finished plates vary in thickness from about |th to gth

inch, and the largest sizes measure about 17 feet by 9 feet 6 inches.

Tiie great St Gobain Company of France quotes regular prices up
to 324c. (10 feet 8 iiiches) by 204c. (6 feet 8 inches), beyond which
size the price becomes special; In the Paris Exhibition of 1878

that company showed n, silvered plate 24 feet by 14 feet, the largest

piece of plate glass which has hitherto been polished.

KoUcd PlaU.—A form in which unpolished plate glass is exten-

sively employed is the patent rolled plate, originally made by Hartley

& Co. of Sunderland. The surface of the casting table on which
the rolled plate is spread, instead of being smooth and plain,

19 engraved or otherwise indented with fine lines, grooves, or flutes,

or it may be with small squares, lozenges, or even ornamental
patterns, and the glass, of coarse, takes on its lower surface an
accurate impression of any such pattern. Foiled plate is now very

largely used for partitions, and in places where obscure lights are

required. Such plates are always cast comparatively thin, and of

moderate size, so that a large number may be piled in the annealing

oven. They, as well cs certain qualities of coloured glass, are cast

by ladling the molten metal from huge pots which may contain

about 2^ tons of material. By this ladling numerous " air bells
"

are enclosed in the gl;^t;;s, but 'the circumstance does -not affect the

durability and usefuiness of the glass.

Flint Glass or Crystal.—The name flint glass originated in the

circumstance that at first the silica used in the manufacture of this

variety of glass was in the form of ground flints. The industry

belongs characteristically to the United Kingdom, where it was
first establishod on a large scale, and to the present day flint glass

is much more extensively manufactured in England than in any
other country.

Flint glass is a compound entirely difl'erent from those above

described, consisting as it does of a silicate of potassium and lead.

As is the ease with all kinds of glass, its composition and the pro-

portion of ingredients used in its preparation vaiy widely. The
average composition of a batch has been stated thus :

—

Fine white sand » » 100 parts.

Minium (red lead) 66 „
Refined potash 83 „

, Nitre 10 „

Cullet - 60 to IQO „

Small portious of bleaching ingredients, as white arsenic or man-
ganese, are also sometimes added. Purity of materials is of the

utmost consequence in the manufacture of flint glass, which is

prized in proportion to the transparency, uniformity, sparkle, and
freed&m from colour of the metal; and, as finished objects are ib

many cases massive, defects of colour are very obvious. Flint glass

is much more fusiblo than the kinds destitute of lead ; it possesses

great brilliancy, owing to its high refractive and dispersive power, but

being comparatively soft its surface is easily scratched and dulled.

It is also slowly corroded by alkalies, and contact with solutions of

sulphides blacken it. Its specific gravity varies acconling to the

proportion of lead it contains ; and, as the silicate of lead tends to

sink when the glass is in the molten state, Faraday found glass from

one melting to vary from 3*28 to 3*35, and in another instance from
3"81 to 475. The higher the specific gravity of the glass the

greater is its refractive power and consequent brilliancy.

Flint glass ia in no case used for architectural or structural pur-

poses, but its purity and lustre peculiarly fit it for table glass,

ornamental objects, glass globes and lustres, and for imitations of

gems and precious stones. For the latter purpose a dense gl-ass

called strass, appropriately coloured when necessary, is employed,

and a glass of still greater density and refractive power is used for

optical puposes. The softness of flint glass adapts it for engraving,

cutting, and polishing ; and these methods of ornamenting the

finished glass are very much employed.

The special covered form of pot (fig. 2, sup'ta) and the arrange-

ment of the furnace have already been alluded to. Plate VI. , fig. 1

,

represents the various arrangements, tools, and processes connected

with a flint-glass house, the building in the centre being the large

cone or chimney built over the furnace, which is seen through the

arches a. At 5 and 6 men are seen at the working heles with-

drawing metal from the pots on their long iron tubes ; 7 is the

marver on which the gathering is rolled till it acquires a circular

shape ; at 8 a blower is seeu in process of expanding a gathering
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of glass by blowing ; and at 9 a servitor or seconu man is

attaching a post or lump of metal he has gathered on a pontil or
punty to the end of a blown globe of glass. The two masses of
gla-ss are thus united together, and that attached to the hollow'
tube is separated by touching it, near to where the tube enters
the globe, with a small piece of iron wetted with water. By
this means the glass cracks, and a smart blow on the iron tube
completes the disunion. The workman now takes the punty from
hia assistant, and laying it on hi^ chair arm, rolls it baclcward and
forward with his left arm, while with his right he moulds it into
the various shapes required, by means of a very few simple instni-
ments. By one of these, called a pucellas, the blades ol which are
attached by an elastic bow like a pair of. sugar-tongs, the dimen-
sions of the vessel can be enlarged or contracted at pleasure. Any
superfluous matter is cut away by a pair of scissors. For smoothing
and equalizing the sides of the vessel a piece of wood is used.
After the article is finished it is detached from the punty and
carried on a pronged stick to the annealing oven.

The annealing oven or leer for flint glass is a low arched furnace,

generally of considerable length, with several openings at each end
between which narrow lines of rails run. On these rails, small
waggons, or trays mounted on four wheels, are placed, and the articles

to be annealed are filled into such waggons. They are slowly pushed
to the hottest part of the chamber, and passing that point they very
gradually approach the cold end of the oven, from which they are
withdrawn fully annealed. As each waggon is withdrawn at one
end, another is entered at the other so that the line from end to end
is kept constantly full. The ordinary method of gi-adually decreas-
ing the temperature around the articles stationary in the leer is also

practised.

Flint-Glass Cutting, Engraving, and Etching.—The sparkle and
brilliancy of flint glass is developed by the process of grinding and
polishing technically called glass-cutting. In fig. 18 is seen 'a.

representation of a glass-cutter's mill, a- being the pulley and band
communicating inotion to the mill 6, which is m.ade of wrought

^'w-

":.^^

Fio. 18.—Glass-Cutters Mill.

or cast iron. Over it is suspended a wooden trough or cistern c,

containing a mixture of sand and water, which is fed on the wheel as

required for the operation of grinding. Smoothing is done on a wheel

of fine sandstone to which water alone is applied, and for polishin/r,

a wooden wheel supplied with emery, and finally with putty powdi-c

(oxide of tin), is employed. The trough d under the wheel receives

the detritus of the grinding and other operations. The articles are

held in the hand, and applied to the mill while rotating. The
punty marks are ground ofl' tumblers, wineglasses, and the like, by
boys holding them on small stone mills. Ground or obscured

glass is made by rubbing the surface with sand and water. Iron

tools fixed on a latho and moistened with sand and water are used

to rough out the stoppers and necks of bottles, which are complelvd

by hand with emery' and water. Engraving is the production of

ornamental surfaces by a fine kind of grinding mostly done 'Fith

copper discs revolving in a lathe. Etching is variously done by
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sabmitt.ng the portions to be etched or bitteu to the injluerc» ofhydrottuonc ac.j, the remainder of the glass being stopped off o^ pro!tected by a coating of wax or some pitchy compound -^ ^
Pressed Glass. -The most briUiant effect is' produced bv

hr»nT' r^'Jl •"°:''i'"S
or pressing is much cheape^ and tM^branch of the art has now reached a high state of excellenceGlass formed by pressing in mouWs, known distinctiyely as p essed

^^t'-Hal's °o
">^ '°

^"'''"J '"/"?"T' r"''"P''"y becau^solt'I on yH nt glass or g.ass possessed of similar properties, that can with

ktld-f^^ ."JT"^ '° ?'' ^^•- ^I'hoSgh moulded glassLx
hat tb^^ 7^ ?"! *T"0' '•""^-'>' ""bi" the present century

lilt ™
l"-''""''^

^'^}"'' developed, and of late years tietiaUe has assumed important dimensions. A metal that meUs at acomparatively moderate heat, and does Bot quickly pass froi^ thepl^flc state, IS essential for success in pressed glass mrkin^ because

bi? "°.°"^'r""'^'y'° «"f'l '"^^ intricacies of tS mou dbut It must also be susceptible of fire-polishing. This operationco.sists of a reheating sutficient to melt a thin superfidal Sratumof the glass, whereby the roughness and obscurity of surface incdentdto moulding IS removed, and a smooth brilliant effec Wh
The .^lZ7r^^'" "•/ r*""S ^PP<=arance produced by cuttin"The moulds for pressed glass arc maSe of iron or bronze

; withgrea

heat. The various segments of the mould are so hinged or connecteda, to close and eave internally a space representing the fo™ and

Zl°I^^^
,""''" 1° ^r.

'""'l''- th" internal. hollow°nobir™ produced by blowing but by the plunger of the press under whdiX-mould ,s placed. The required quantity of metal bein- dropped intothe mould, the plunger llescenJs and foi-ces it into aU partaof thecavity, compleing immediately the formation of the arScl^ wh chs then flre-pohshcd by reheating, and afterwardsannealed 'in thisway glass wiili elaborate facets, bosses, flutings. or other bold orna

Z'i^tr *" P"'*"f^'^ V'* •''ridityand ease ; 'and the only bar togreat cheapness is the heavy cost of the lead and Potash^in flin"glass Several manufacturers both in England and on the Cont.nent, where the pressed glass industry is e^itrnding now mrthdh.

indeed English pressed glass of excellent quality is now in themarket containing neither lead nor potasl to 'any "appreciable

v.ntV'"" ^''^f
--Tb^ higl- Priee of red lead, and various disid-vant^gea connected with its use. have given ri e to many effoiS toImd an efficient substitute for it in tha manufactnrlof table and

rrfc^om «'"t "^""T ™"Ponnds. principally the native lut
'nrholf ?°" Y^'^" "' ^'"y ^Par) and the artificially prepared

830 but ofTte warfr
"' '-,\^-P"in^entaUy tried "e.^erS133U

.
out ot late years the use ot baryta has attracted much attpnton and in several French and Belgian glass-woks ftTsund™stood to have taken its place as a raw matfrial. wUhoi t howevermuch being publicly said regarding the subject. HE Belrath

ve t gaTed the a,™!?: r
*° .^^tte°glass.worL near Dorpat hi n^

ness B„r f

*PP'"=-''t'on of baryta in glass-making with great ful-

aTkaiies^?rfa. ''T?'"'''
'""',^'

"!f^^^ ^ P^'"^' ^"bstitute for the

th.tlZy.
S'^^.^aklug

;
and indeed it was afSrmed by Peligotthat carbona e of baryta could altogether supplant either potas orsoda, and yield a glass perfectly free of alkali

^
Such a lass" however, shown by Benrat^ to be without practical value -but he hi;demonstrated that baryta may be used in the plac of e"ther lea^

tlarommoS" and""'
'""'' "^"^= S'^" ""-> more brniirnt

beuveen tZ? and fltn? M "PPT^'" "'!'* properties interme.liate

,,c,f ,l!, T °' S'a=''- Th« qualities of the class pnd itsuscfulxiess for various purposes can be modified by ndn»boTh baryta

bal^vr^-n"
'""^"'° proportions. There seems'liule doubt [hit

tZi" °'™''^='° '"'P"'^"' P'"^ - tbe future oF the glass

i.ort'JnneL°"''-~J';'?
department of glass manufacture is of Im-

highest conseoLncc tL? he „C shouH be ca'r,T
' " °^'^'

[mandfactcbe.

circumstances have muca mflcence in determining the class ofmaterials used. In Continental bottle works lava, basalt, and simi'lar rocks of volcanic origin were formeily employed; and in Den-mar ,< and Sweden fluoride of calcium, left as a waste product of themanufacture of soda from cryolite, is used with marked advantageior bottle-making the tank furnace with or without compart-

conHn.r-
""^^ described is much used

; but pot furnaces also

„1„ B° ?„"• Th arrangements of a common bottle house areseen m fig. 19, which is a ground-plan indicating a bilatera'

^ E^f 'ill, ^

FlG. 10.—Plan of Buttle House.

;ne;^ce in colo^V pSllV dlieTZ;^ X^ot"^
"^n^ Th''','

«°d.P-tly to the action of blea'chfng'^or oxidL ig
ii^ bricl clr c!;':,'' °''''T"y 1"'P'°y'=<' "" ^-nnTon sand g"?uni..brick-chuY, common salt, and soap-boilers' waste

; but£

arrangement of a double bottle house, with the complete nl-m „f ,.our.pot furnace and ash arches. The furnace I'sobTont sESa? t^the crown furnace, but arched over in a barrel shape Tt IsTrtf.^

,
• „

the hgure, 1 shows the ma n furnace • 2 q i k .1, i,
arches for calcining the materials

; 6, 7 8 9 ion ^i i^''

:^:^z:^ ^rr^^-^j^ ti-i^^i^S^iF-
par ^. S!

="" fining a calcar furnace for experiments, or ?oVpre:paring the materials, when the ash. arch attached to the main ?nr

?orsirt-"f"."P"-''' '''f'"<*'°S ^' a^ind crib, and 2 an^ cdbfor sifting and mixing tlie materials, sufficient for two hous^

a"l ''T*''^
'^"'"'^- ^"" ^"-^^S thlsTo' Sol a"iMe heagain gahers such a quantity as he conceives to bo sufficient tomake a bottle This is then handed to the blowe? who whileblowing through the tube, rolls the metal upon a stone Tt theLmetime forming the neck of the bottle. He then puts the metdtn^oa brass or cast-iron mould of the shape of the bottle waited and

Tt pTn't mould^n"""^''
the tube. ^orings it to the des?4d'form:ine patent mould now in use is made of brass the inside firieW

Tspri
'^' ^:^\^ '?"' '"" P'""^' ^-^'"^ the wor'knian, by pres^fng

therhfJ'*> ?".v~i' y^' ^"-^ *"*'' at pleasure. ' The'^blowe?then hands It to the fimsher, who touches the neck of the bottle

Tff Ln,Th ' ?"""= V""" "^P* '" "ater, which cuts it completely

Sir h" ^Ti "" ?'='* "tta'^bes the punty, on which is a littl'metal gathered from the pot. to the bottom of the bottle andthereby gives it the shape which it usually presents This piptvPlay be used for from IS to 21 dozen of bottfes It is oSlsiodl^dipped into sand to prevent its adhering to the bottle. The'finishe'then warms the bottle at tho furnace, and tailing out a smalnuantity of metal on what is termed a ring iron , he t^tn, HTnc"
iothen em^r'^'V^'^rS «'« ""« ==™ «' the mouth "f bottles

blLe/^fT^ 1^'' ""t
'*''''" *" Sive shape to the neck. One of th^blades of the shears has a piece of brass in the centre tapered like

V^hJ^^V'^' "^'^^^ '"""^ *'= '"^'de mouth
; to the other blades attached a piece of brass, used to form tho ring. The bottle i°then lifted by the neck on a fork by a boy, an^d carted to tho
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annealipg arch, wbero tlie bottles are )>!r.cc(l in oins a'oovo one
another. This arch is kept a little below melting heat, till the
whole quantity, which amounts to 10 or 12 gross in each arch, ia
deposited, when the fire is allowed to die out.
Slag Glass. —Under a patent obtained by Mr Bashley Britten, a

manufacture of bottles has recently been established with every
prospect of success, the leading peculiarity of the process being the
use of blast-furnace sla^', molten as it issues from the furnace, as a
principal ingredient. The use of slag in bottle-making is by no
means new, but the catching of the intensely hot liijuid mass and
its immediate use for gla.'Js-making had not before been attempted

;

and therein results the gre.it saving in fuel and consequent economy
of the manufacture. A comjiany formed to work the process has
erected glass-works in Northamptonshire in the immediate neigh-
bourhood of a set of blast furnaces, and these works are now in con-
stant and successful operation. A regenerative gas furnace applied
to a glass tank working on Dr Siemens s continuous principle is used,
and in it the ingredients of the glass are fed at one end of the tank,
where they are fused and fined, and the fused "metal " flows through
a bridge to the other end of the lank, whence it is worked out, blown
into bottles, and annealed in the usual way. The tank is from time
to time fed with fused slag taken as it flows from the blast furnaces,
and with it is introduced the required proportion of the other in-
gredients. The slag furnishes wore than half the total material
of the glass, and, as it is already melted, its use effects a saving of
abont half the heat or fuel and also half of the time necessary for
the production of the "metal." Thus the prime cost of the glass
as it is worked out is considerably less than that of glass made in
the ordinary way. The natural tint of the glass thus produced is
gi-eenish, but it can be coloured to any required tint, and by careful
fining and bleaching it can be produced almost as colourless as com-
mon window glass. Theworkingqualitiesof theglassare excellent;
it comes from the furnace in that beautifully plastic condition which
renders it capable of being blown, cast, piessed, or otherwise moulded
into any desired form, and the company expects to manufacture
other articles besides bottles from a material so cheaply produced.
Optical Glass is of two principal kinds— flint and crown—the

combination of these two, with their different refractive powers, being
necessary to produce perfect achromatism in the lenses of telescopes.
For aatronom ical telescopes, for microscopes, and forall delicate scien-
tific instruments in which opHcal glass occupies a place, glass of the
ntmost purity, transparency, freedom from colour, streaks, and stria;
is of the highest importance ; and to secure these qualities to the
fullest extent much care, trouble, and e.vpense are requisite. The
first really successful maker of optical flint glass was M. Guinand of
Solothurn in Switzerland who succeeded in making discs 9 inches in
diameter free from stria;. Guinand died in 1 823, and from his son, M.
George Bontemps learned his secret, and at Choisv-le-Roi, near Paris,
further improved the manufacture. In 1848 M. Bontemps was
induced by Messrs Chance of Binningham to establish the art in their
great works. In the hands of that eminent firm the preparation of
optical glass has attained a perfection not approached by any other
glass workers, and the chef d'aiuvre of optical glass hitherto made
consists of a pair of flint and crown glass discs, 29 inches in diameter,
exhibited by Chance Brothers at Paris in 1855. Regarding these
Sir David Brewster said, " I have entertained the hope that the
English Government would purchase these discs and construct With
them the grandest achromatic telescope that ever was contemplated
by the most sanguine astronomer." They were, however, purchased
by the French Government in 1867.
Optical flint glass contains more lead, and is consequently heavier

and more refractive, than the quality used for common nurposes. It
13.made in a furnace having a single covered pot, and Guinand's
secret consisted in constantly stirring the mass while it is in a mol-
ten condition so as to keep the heavier lead silicate from falling to
the bottom. For the very highest qualities of optical glass, the
:ontents of the pot are mostscrupulouslv cleared, and thestirringis
continued after the heat is lowered till the contents are cooled down
to little more than a red heat. The furnace is then closed and the
metal is allbwed to cool and anneal gradually in the pot vdthin the
furnaoe. When withdrawn the pot is broken, and the mass of glass
s polished on two opposite sides so that any imperfections mav be
letected by examination. From the mass, cut horizontally, perfect
lisM of such si^e as can be formed are then obtained. Optical gla.ss
8 also blown into thick cylinders, and cast in slabs from i inch to 1
ncn in thickness.
Chance Brothers make six kinds of optical glass, of which the

verage densities and refractive indices for the three hydrogen lines
nd for the sodium line are given in the following table :

—
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extensive use, in the rapidly increasing applications of emery to

grinding, smoothing, and cutting.
" Coloured Glass.—When to the ordinary materials in tho

melting pot sraail quantities of various metallic oxides and other

mineral substances are added, coloured but still transparent glass

19 produced. Tho colours yielded vary in intensity according to

thj proportion of oxides used ; and tlie temperature at which the

fusion is effected, the length of time the molten glass remains in

the melting pot, not only modify, but actually change altogether,

the resulting colour. Indeed, it has been asserted by M. Bontemps
that all the colours of the spectrum may be obtained by the use of

one oxide alone, if employed in varying proportions and at diiFertut

fimperatures. The materials, temperatures, and other conditions

employed by manufacturers for producing certain of their colour

effects in glass are kept as trade secrets ; although, in a general way,
the substances which produce particular colours arc perfectly well

known. Blue is obtained by the use of cobalt,—the ordinary blue

pigment smalt being a powdered cobalt glass. Yellow plass can bo

prepared from several sources : uranium yields a beautiful opalescent

yellow ; salts of silver are the source of fine shades of yellow; a

different tone of the same colour may also bo obtained from oxide

of antimony ; and a dull yellow is produced from powdered charcoal.

Grc^n was at one time prepared chietiy by the use of cupric oxide

and of ferrous oxide; now oxide of chromium—which produces a
beautiful emerald green—is much employed, that substance being
mixed with other oxides when modified colours are desired. For
red glass, cuprous oxide is employed to produce an intense ruby
tint ; and the purple of Cassius—a compound of gold with tin oxjde

—yields magnificent shades of ruby, carmine, and pink, while oxide

of iron also is tho source of a brownish-red colour. For the produc-
tion of violet tints the black oxide of manganese is dep,ended on, and
a mixture of the oxides of manganese and cobalt is employed for

black. The deep-black glass prepared at Venice for making glass

beads contains a large percentage—about 11*40—of manganese.
Avanturine, an imitation in glass of tho mineral bearing that name,
is a warm, brown, opaque glassy body, studded with innuraera-lile

minute spangles having a metallic lustre. It was originally made
in the Venetian gUss-houses, but can now be manufactured gene-
rally throughout the Continent. 'According to Von Pettenkofer,

the metallic spangles consist of cuprous oxide, and one means of

preparing the glass consists of melting equal parts of cuprous oxide

'and ferrous oxide with the glassy mass. The other opanue varieties

of coloured glass are obtained by using tho various metallic oxidey
with the compounds that produce milky or white glass.

The uses of coloured glass are various, the most obvidus and
usual being for ornamental windows, for signal lights, for imitatiou

precious stonea and ornamental table glass, &c. For the imitation

of precious stones the strass already alluded to forms the bnsis,

and both flint glass and Bohemian (potash) glass are much used for

coloured domestic glass. Window and signal coloured glass are

made both as rough pl^a and as sheet glass. In the case of plate

glass the metal is, of course, unifoi-mly coloured throughout, but
coloured sheet glass may either be composed of " pot metal " or it

may be " flashed colours." Pot metal consists of glass uniformly
coloured throughout: but in flashed colours the body of the glass

is transparent sheet metal covered on one surface only with coloured
glass. It is very simply made : the workman, taking up on the
end of his blowing tube a gathering of clear metal from one
pot, dips this into a pot of coloured metal, thus gathering over
the transparent mass a uniform stratum of coloured glass. Tlia

i^hole is then blown in the ordinary manner, and according to the
original relative proportions of clear and coloured "metal will be
the thickueas of each in the finished sheet. " It is obvious that this
process admits of many variations, such as. gathering the coloured
metal first, or making alternate gatherings of coloured and clear

metal so as to have clear within coloured, coloured within clear,

and so on.

Iridescent GlA-Ss.—Ancient glass, which has for ages been sub-
mitted to the slow disintegrating influence of tho damp of the
earth and other gently operating agencies, in many instances dis-

plays an iridescent play of colours of a most magnificent description.
The iridescence thus shown, it has been long known, is due to a pro-
cess of decomposition resulting in tho formation of excessively thin
scales of gloss. Numerous attempts have been made to imitate by
artificial means tho gorgeous display of colours thus produced hy
tho slowly acting influences of many centixries,^ and a certain
amount of success has attended some of these efforts. The'Venetian
glass workers possess the means of giving tho surface of their glass

a kind of metallic iridescence; and in certain Hungarian glass
houses jridoscont glass has been made for at least about 20 years.
But in 1873, at the Vienna Exhibition, iridescent glass formed a
prcminent feature, and since that time it has become very common.
The iridescent glass now generally scan is a plain flint glass having
a slightly metallic tinge and a play of colours like a soap bubble.
It ia probable that several methods of producing iridescence in
glass are practised, as tho nacreous lustre in different esamplcs
varies considerably. Tho subject was investigated by MM. Fremy

and ClemanUot ; and und'^r k paient obtained by tho latter gentle-
man, one method, commonly practised, has been made public. It

consists in submitting the object to bo iridized to tho influonoe of a

weak acid solution—such as water with 15 per cent, of hydrochloric
acid—under the combined iufluencu of hoat and pressure. The
effect certainly falls immensely short of the iridcsuunco of ancient
glass, but tho glass assumes permanently a ])carly iridescence, and,
though the efi"cct is tiresome, the procetss will doubtless continue to

occupy a place among the methods of ornamenting table glass, &c.
Opaque Glass.—Absence of transparency in glass may be due

to any of three causes— (1) to the grinding, or roughening by
other means, of the surface of ordinary clear glass; (2) to devitrifica-

tion or crystallization of the substance ; and (3) to the mechanical
intermixture of an ojiaqne substance in the glassy mass. Obscured
glass was formerly priucipally prejiared by a process of grinding tho
surface,— the means employed in the case of sheet and plate glass

being simply the smootlung process, which foi-ms an intermediate
stage in the operation of polishing plate glass. Now tho greater
part of ordinary obscured glass is prepared by tho agency of

Tilghman's sand blast, an apparatus by which a fine stream of

Band is blown with great violence against tho glassy surface. The
impinging grains of sand abrade the surface with extraordinary
rapidity, and by protecting certain portions with suitable stencils,

elaborate patterns in clear glass are produced in a very simple
manner. Alabaster glass, so called on account of its resemblance
to that substance, is an opaque Variety of glass which has been long
known and used. Its opacity is due to a process of devitrification it

readily undergoes, favoured by the excess of uncombined silica used

in its preparation. The material is prepared from a combination such
as 100 parts of sand, 40 of potash, 5 of borax, and b of talc (silicate

of magnesia). Into the compositioU of this glass it will be observed
no lime enters, although sometimes bone-earth is added to the

materials. For enamel glass a mixture of varying proportions of lead

and tin oxides is preparad by calcining the two metals together, and
using the compomid in the preparation of a mixture for fusing, ol

which the following is an example :—sand 100 parts, pure potash 80,

and mixed oxides 200 parts. The proportion of tin varies within
wide limits, and oxide of antimony may be substituted for the tin.

Bone glass, milk glass, and opal glass^ differing in degree oi

opacity, are made by adding to the materials of clear glass large

proportions of bone-ash, or of oxide of tin, or both together, and
with these substances white arsenic may also be combined. The
following is an example of a batch for opal-flint glas^ :—sand
100 parts, bone-ash 30, potash 30, borax 5, and red lead 5 parts.

Such a glass was formerly in extensive use for the opal shades of

gas lights and moderator lamps, &fi. ; but the ruddy glow possessed

by the rays passing through the imperfectly opaque glass was an
objectionable feature in the resulting material. During recent years

an opal or milk glass free from such a defect has been introduced,

and it is now in extensive use for globes. This preparation, which
diffuses light from its surface in a clear pure white glow, owes its

milky opacity to the use of crj'olite—a mineral substance consisting

of a double fluoride of aluminium and sodium (AUFg, 6NaF)
obtained from Greenland. The cryolite glass was first brought
prominently into public notice by the Hot-Cast Porcelain Company
of Philadelphia, by whom it was made on a large scale, although
tho material had been in use in Bohemian and SUesian glass-worka

for some years previous to the commencement of the manufacture
in America. For milk whito glass the materials used are—sand

100 parts, cryolite 40, and zinc oxide 10 parts. Tho finished

glass, which is remarkably string, hard, and indifferent to acids

contains about 15 per cent, of undecomposed cryolite, to which ita

opacity is due. The copious evolution of fumes of hydrofluorfe

acid dming the melting, which continues even in the working,

is the source of serious difficulty in the manufacture of cryolite

glass.

Toughened or Hardened Glass.^Iu the year 1S75 the

announcement that a French gentleman, M. de la Bastio, had dis-

covered a means of rendering glass practically unbreakable attracted

a great amount of attention ; and his statements were immediately

made the subject of practical investigation throughout tho glass-

making comniunity. All the experiments made in connexion with

M. de la Bastie's process tended to confirm his claim to haye dis-

covered a method of rendering glass capable of bearing a shock or

strain variously estimated at from 30 to 100 times greater than tho

same material annealed in the common way. De la Bastie was led

to undertake the prolonged series of experiments, which ultimately

resulted in his discovery, by the consideration that tho brittleneaa

of glass arises from weak cohesion of its molecules ; and his efforts

were first directed to improving its molecular arrangement, by sub-

mitting glass, in a molten state, to forcible compression. This

series of experiments led to no practical result ; and the line of

investigation ho ultinrately pursued, as well as the merits and
defects of his process, are thus succinctly stated by Sir H. J. Powell of

Whitefriara Glass Worka, with yihom M. de la Bastie carried out

liis first practical experiments .with hollow glass. Mr Powell;

writicg in August 1S75, says of the proccaa;

—
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"That it consists in plunging glass healed to tlic melting point Into a bath

cuntaitiing an" oleaginous mixture, at a high temporalure, buv coneiderably cooJer
than tlie glass iiscU;, and that ihia, accoidingto the s^pcciftcation o( flie patentee,
is cfffcted by rc-healing already manufactured and aniieaJed glass in a kiln, and'
j)Oaalng it thenco Into luc baih. After a rough trial of ihla process, which' cer-
tainly answers well for flat or 6ol)tl glass, we decided that it is defective, for
hoKow flint glass, ns hollow vessels. left to themselves in a kiln, are almost
certain to collapse on reaching tlio required heat. To avoid this difficulty, and
knowing tlmt a vessel in course of manufacture, however hot, is always under
control whilst it remains on liic workman's rod, we placed a bath as near the
mouth of the working-pot us possible, and directed the workman, Instead of
sending the finlshdd vessel to the annealing oven, to drop U iuto the bath. The
vessel is cauglit in a wire net, and is ready for removal as soon as It has acquired
the temperature of the bath, i'or all vessels made in one piece, e.g., tumblers,
finger basins, ifec , thii-process answers well ; and It is obvious that if it proves to be
the best way of treating hollow flint glass, the use, for this description of glass, of
theeomplicarcii machinery descrit)ed in M. de la Bastle's specification will be done
away with, and the glass will be tempered in the course of m&uufacfure, instead
of being re-heated and tempered after it has been already manufactured and
anneiil(.d. AVe ascertained, with JI. de la Bastle's aid, the right constituents
anA rlgJit temperature of a bath for flint glass; for although the conditions
for sheet, phito, and flint glass are nearly the samo, there is a diffeience,
and it seems probable that every chemically different glass, and even every
different thickness of gla^s, may require certain variations. In our expei imenta
as to the hardness of the glass, we found that It could bo marked, but not cut,
with the diamond, and, although it cnnU bo Bmoothed and engraved in the ordi-
nary way, that the distiobunce caused by tho wheel, when penetrating to atiy
appreciable depth, tended to weaken, or even to cause the desliuction of the
entire mass. The value of the invcntlnn, as far as it concerns flint glass, Is at
present somewhat moclifled by difficulties in manipulation. 1. It eeema to beim-
poasiblo to heat a, vessel imtde up of different pieces and of various thickncsseslo
an absolutely equxl temperature throughout, so that the whole may be equally
tempered. 2. It heems also impossible to displace the air from a naiTowmourhcd
vessel quick enougli for the inside and outside to be tempered simultaneously.
Ilowweis setting a>ide these dlfflcultiea. we come to a point whicn applies
equally to ail sorts of hardened glass. Hardened glass is not 'unbreakable';
it is only harder than ordinary glass, and though It undoubtedly stands rough
usage bettor, it has tlia disadvantage of being utterly disintegrated as soon as it

recoivea the slightest fracture, and up to the present, until broken, of being
undistinguishable from ordinaiy glass. Tliia plass h known as ' louchened

'

glass, and we have s^cn the terms ' malleable ' tmd ' annealed ' applied to it.

Nuthing can be more misleading than these unfortunate epithets. The glass is
tuiid, and not tnugh or raalleablo, and is the very opposite to annealed glass.
Annealed glass is that the molecules of which have been ollowed to settle them-
selves; the molecules of hardened glas3 have been tortured into their position,
and until the gl.iss is broken are subject to an extreme tension. It is tho
sudden change of temperature that 'hardons'; glass heated up together with
the oil may be annealed, but decidedly is^ not haidoned. A piece of hardened
glass is only a modiflod Rupert's drop, i.e., it is cise-hardcned; the fiacfura of
both Is Identical, both resist tlie diamond, and both can bo annealed. Moreover,
in the middle of imperfectly hardened glass a hue is plainly visible, which aeems
to mark Iho extent of the case-hardening. This line resolves itself under tho
microscope into a mass of bubbles and atriie; it seems to be the nucleus of
broak.ige. and consequently as soon as the cutting wheel approaches it, uttor

, destruction ensues."

The great anticipations which at first were formed as to the
extended use of hardened glass have not been realized. M. de la
Bastie has improved several of his processes, but the demand for
his productions, at no time gi'eat, is understood to decrease rather
than to increase. For a sliort time the process was worked by both
Messrs Powell and Messrs Pellatt in London, but both these
eminent firms have given it entirely up. Sheet glass hardened by
the process does not appear ever to have come generally into the
market, the most serious obstacle to its introducfion bein^^ the im-
possibility of cutting it with the diamond, after which 'the utter
destruction resulting from fracture is a serious defect. For laboratory
purposes—as flasks and beukers, &c.—ithas been suggested that the
glass has great advantages, but experiments have proved that its great
resistance is not absolutely reliable, and that hardened vessels sub-
mitted to a high heat lose their distinguishing peculiarities and
become as common glass. Thus a glass, partially filled with v/ater
and heated considerably above the boiling point at the parts un-
covered with water, broke, the bottom of the glass showino- the
fracture peculiar to hardened glass, while the upper uncovered part
was broken into large sharp-edged fragments like common glassA modified process of hardening, patented by Herr F. Siemens
consists in pressing and suddenly cooling the glass in moulds
speciaUy constructed to conduct away the heat with the various
degteos of rapidity found to produce the best results

gTATisTics OF theGlass Trade. -According to a factory report
of 1871, there were in that year 240 glass-works in the United
Kingdom, employing, m addition to steam-power, 21,434 operatives
of whom 2116 were females. Of these works 213 were in England'
19 in Scotland, and 8 in Ireland Further, there were at thfsame
date 37 glass-cutting factories, employing 500 people, principally
situated in the county of Warwick. The quantities and value of
glass manufactures exported were as under in the year 1878 :

^!,tSlt^
- 1.156.435 8q. ft. £106.906

Common bottles 575 160
'

Other glass manufactures .'...V!.'...'."....72*209 "
308,481
99,170

£754,523

In 1878 the imports of manufactured glass were thus given :

Window glass _.„ 652.325 cwta £452.202

S^"*
ehies , 143^665 „ 4S9.518

Plate glass c,ij98 233.603
Wass manufactni-es 335.751 „ 879 733

The following table shows the comparative imports and exports
of glass in the ten years ended 1877 :

—
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painting now existing is a window of tlie lltii century in

church at Neuwiller, in Alsace, representing St Tiniotliy.

The 6giira is rudely designed, but, with the rich border of

ornament, shows that the executant knew his art, which

in the following century is further illustrated by windows
in St Denis, near Paris, erected by the abbot Suger,

which are still preserved. It was however in tlie 13th

century, that great age of the revival of art, that glass

painting attained its first great development, and notwith-

standing the claims advanced by France, it is most probable

that Qs all art radiated from Italy as a general centre of

invention and progress, as well as of faith and dogma, so

glass painting partook of the general impulse. It has

indeed been asserted that glass manufactured in the north

was superior to that produced in Italy, and this is admitted

by Vasari, but an examination of old Italian windows
throws doubt upon this statement, for tlie Italian glass will

be found to be more even in texture, more diaphanous, and
certainly not inferior in colour, whilst the beautiful, pearly.

white glass of the earliest date in Italy is superior to the

pale green representing white in northern glass, and
assorts much more harmoniously with the glowing coloured

glass with which it is associated. Considered as a branch

of fine art, Italian painted glass occupied a very high posi-

tion at all periods of its history, for the designs were fre-

quently made by some of the most famous of that long roll

of immortal artists who have had so few equals elsewhere.

In Germany the family of Hirschvogel of Nuremberg and
other eminent artists, including, it is popularly believed,

Albert Diirer, and in France Jean Cousin, Bernard Palissy,

Louis Fauconnier, and others, equalled the Italian glass-

painters, whilst both German and French artists excelled

them in technical processes.

The late Mr Charles Winston, author oi An Inquiry
into the difference of style ohservahle in A ticient GlassPainting,

especially in England, with his usual accuracy and profound

knowledge of his subject, thus classifies the consecutive

styles :—the Early English, from the date of the earliest

specimens extend to the year 1280: the Decorated, which
prevailed from 1280 to 1380; the Perpendicular from 1380
to 1530; and the Cinquecento from 1500 to 1550. The
styles successively prevalent in Italy, although they have
an afhaity with those following each other in northern

countries, cannot be accurately designated by the titles

selected in England, the last excepted. Like other branches

of painting they are most readily divided and understood

by centuries; as the 13th century, a style principally in-

fluenced by Giunta Pisano andCimabue; the 14th century,

in which the spirit of Giotto and Orcagna and their

followers prevailed; the 15th century, the first period of

which was transitional, and the second early revival, as

illustrated by the designs for windows of Lorenzo Ghiberti,

Donatello, Paolo Ucello, Pietro Perugino, Andrea della

Robbia, and other great artists of the time. The last age,

called by Mr Winston the Cinquecento, lasted in Italy

beyond the period assigned by him for its termination,

and W.13 characterized by florid magnsfioen'ce of design and
splendour of colour, imitative of the pictorial art of that age.

and the ornament resembled that prevalent amongst the
ornamentists of the schools of Rapliaei u-.i IvficheJcneclo.

In this brief analysis of the history and practice of glass

piinting, the Italian examples of the art are selected for

description a= b'^ingless known than those existing in other
parts of Europe, which ha'<'e been minutely and ably illus-

trated. Besides being classified by centuries, Italian glass

painting may be appropriately arranged under the following
heads or schools :— tlie Pis.in, Florentine, Sicn;se, Umbrian,
Luccliese, Bolognese, Lombard, and Venetian ; for notwith-
standing the lamentable destruction of painted glass in Italy

even now in progress, specimen? bv artists belonging to

these schools still exist, and the names of a numerous array

of glass-painters of these provinces are preserved. The best

examples extant of this art in Italy of the first half of the

13th century are two couplets in the apse of the famous
basilica of St Francis at Assi.si. In general arrangement
and design they resemble windows of the same age in other

parts of Europe classed by Mr Winston under the general

head of Early English, being divided into panels of varied

and admirably designed geometrical forms surrounded

by diapers and borders of rich fancy and glowing colour,

which, however, are rather more confused than similar

details in contemporary glass elsewhere. The panels are

filled with scripture subjects, and Italian skill and refine-

ment are obvious in the design of the figures ; this

may be readily understood when it is considered that

Italian artists of this time rendered the Greek art, uni-

versally followed, with more sentiment and power than
any other people. The ornament shows the influence of

Byzantine convention.s, but the ornamentists imitated

natural forms of foliage sooner than northern artists. A
remarkable peculiarity of the early painted windows at

Assisi, which are here taken as the best and almost the only

specimens of 13th-century glass ieft in Italy, is that

throughout the couplets the backgrounds in each light

differ in colour. The subjects for instance in the right light

are on a blue ground, on the left on a red ground, in other

examples the grounds are alternately blue and green. It

might be supposed that ail unity of effect must have been

destroyed in this way; but such is the skill with which the

general harmony of colour is arranged, that the counter-

changes are less objectionable than might appear possible.

Early Italian glass painting, like that of other parts of

Europe, is characterized by an obvious ignorance of perspec-

tive on the part of the designers, but there are manifest

indications of attempts to represent retreating surfaces and
lines ; that these have not the effect intended was not due,

as some suppose, to the maintenance of a principle appro-

priate to glass painting, but simply to a want of knowledge

of perspective laws common to all, even the greatest artists

of the time.

Besides executing panel windows with small figures, the

artists of the 13th century painted figures of comparatively

large proportions under canopies of simple and primitive

forms. These figure windows were placed in positions at a

distance from the eye, as above in the clerestory, or at the

ends of aisles. At Assisi such figures are painted at the

bases of some of the windows irrespective of the idea of

distance, the upper portions being filled with panels and
small figures. This irrational system gave way to the entire

window being filled with large figures placed over each other

within canopies or geometric borders, a method of design

which survived in Italy to the close of the 15th century.

The coloured windows of the upper and of the lower

church are associated with mural paintings which cover

every available space on the walls and vaults. It might be
supposed that the refulgent painted glass would either

obscure the frescos or diminish their effect by contrast ; but

in the first place the glass is not so thick as that of northern

manufacture, nor is it made opaque by the effect of climate,

whilst, as already noticed, the white glass is purer, and the

bt'.'.Iiant sun of a southern climate illumines the frescos

sufficiently, notwithstanding the coloured medium through

which the rays are transraitted. Such is the case at Assisi

;

but at Florence the coloured glass in the cathedral darkens

the church too mUch, from causes which will be explained

afterwards. The true method of combining coloured glass

in a building with the presence of pictures and sculptwe

in a less sunny climate will be illustrated in describing

glass painting of the 16th century, the subject being im-

portant at ths present time.



CLASS PAINTIXG.] GLASS 669

III the next great age ot art, that wliich commences with

the triumphs of the genius of Giotto, glass painting evi-

dently shared iu the general progress. No windows remain

which are associated with his name as designer, but in Santa

Croce at Florence, by the will of Count Alberto di Lapo,

dated the 9th of July 134S, money was provided for adorn-

ing the apse of the church with frescos and painted

windows to be completed in three years. The frescos were

painted by Angelo di Taddeo Gaddi, and it seems reason-

able to suppose that he designed two of the three windows,:

—

that in the centre being of Liter date. The following extract

from the archives of the cathedral of Florence shows that

Angelo Gaddi designed for glass-painters: "A window in

Santa Reparata "—the ancient name of the cathedral

—

" over the door towards the street of the Cassettai is com-

missioned of Antonio of Pisa, master glass-painter, and the

design is by Angelo Gaddi." The windows illustrate the

system of ranging single figures under canopies over each

other. The colouring is harsh ; there is too great a preval-

ence of dark green ; and the general design of ornament is

meagre and confused. This is increased by the capricious

changes of the colours of the canopies, whicli are not white,

these b;ing rare in Italian glass painting. Thus in one of

the windows the first two canopies are respectively red and

green, which colours are counterchanged in those immedi-

ately over ; the next two in ascent are green and yellow, the

next pair brown and yellow, the fifth order shows both

yellow. Thus that variety of colour, prevalent in the back-

grounds of Italian 13th century work is found in the

cauopies of windows of the next century, a custom limited

to glass painting, and not found as a rule either in mural

or other pictures. There are in Santa Croce several win-

dows of the 14th century, but they are generally inferior to

those of the same period extant in St Francis of Assisi,

where there are important examples of rare beauty of

design and workmansliip, more harmoniously coloured than

those at Florence, and suggesting that the Umbrian excels

the Florentine school of glass painting.

Throughout the whole of the painted windows existing in

Florence, of the fully developed style of the 14th century,

and for a considerable portion of the 15th, the iuHuence of

the architectural design of Giotto and Orcagna is very per-

ceptible. The graceful twisted shafts common to the works

of both architects, the richly adorned niches and gablet^, the

domelike covering of the famous baldaccliino in the church

of Or San Michele, the work of Orcagna, are features which

are imitated in various ways by Italian glass-painters. The
colour is especially noteworthy; the canopy, somewhat squat

in form, is adorned in every part with rich and diversified

colours evidently imitative of the varied marbles and the

infinity of marble inlay and mosaics, cliaracteristic of so

much of the medieval architecture of Italy ; whilst in

northern countries the canopies in windows, with their

beautiful details of form showing such rich fancy and such

graceful lines, are chiefly white, not that they are altogether

colourless, for it is of the perfection of mediEeval architec-

ture to associate colour with form. That which in Italy

was done by the help of rich stores of marbles of many
hues, was effected in the north, where these were not avail-

able, by means of polychromatic painting, which was imi-

tated in window design by the glass-painters. Thus the

canopies iu Italian windows differ as much from those pre-

valent at the same period in the rest of Europe as the

campanile of Giotto differs from the spires raised by the

genius of northern architecture.

In the history of painted glass in Italy during the 15th

century, the windows of the cathedral of Florence, dating

from 1390 to 1503, occupy an important position, not only

by reason ot their interest as connected with that cele-

brated church, but a'so hcciusa they were des'gned and

executed by artists of the highest reputation. The cathe-

dral was founded on the 8th of September 1298, the

architect being Arnolfo di Cambio di CoUe di Valdelsa.

In 1334 Maestro Giotto was architect, and commenced the

famous belfry. In 1364 the church was vaulted over at

its eastern end, and in 1420 Filippo Erunelleschi and

Lorenzo Ghiberti, who built the clerestory of the nave with

its round windows and Renaissance cornice, were appointed

joint architects. Painted glass was introduced into the

windows thirty-six years before the completion of the

cupola, and thirty before that of the clerestory. These

dates are an interesting testimony to the importance

attached at the time to painted windows as portions of the

design of so great a church. They were erected in the

aisles, before the nave was finished, by Don Lionardo di

Simone, monk of Vallombrosa, and Niccolo di Pietro della

Magna, so early as 1390, and when the nave was roofed

over by its architects, Fra Bernardino di Stefano executed

the two first windows of the clerestory from designs by
Lorenzo Ghiberti.^ Ghiberti is also alleged to have de-

signed many of the painted windows at the east end

of the church ; but those now existing, judging by the

design and colour, as well as by the technical execution,

cannot be his, for they are manifestly of earlier date,

whilst the autiiorship of some of them is recorded in the

archives without reference to Ghiberti. One only, on the

north side of the apse and in the lower row, suggests the

design of this great artist, the suggestion being strengthened

by the fact that the diapered ornament on the ruby dress

of the figure is made by the wheel, whicli brings this

window within the 15th century, whilst the diapers in the

other figures of the same series are executed in an older

style. It has been stated that Ghiberti advised the muni-

cipality of Florence to invite a celebrated glass-painter of

Liibeck, Francesco di Domenico Lievi da Gambassi, by
letters, the second being dated October 15, 1436, to

settle in Florence with special privileges ; he came, and

it is assumed that he painted Ghiberti's designs for glass,

but of this there seems to be no satisfactory evidence. We
find that in 1434, before his arrival. Maestro Domenico di

Pisa painted the east window of the drum, representing

the coronation of the Virgin, which was designed by

Donatello in competition with Ghiberti, and preferred. As
it was on the 12th of January 1434 that Erunelleschi

completed the dome, evidently no time was lost in com-

mencing the painted windows. Bernardo di Francesco del

Boni is recorded in the archives as having executed in

1442 the following windows in the drum, called iu Italian

* This circumstance has led to tlie erroneous statement, repeated to tlie

present time in every guide-book and by every writer on the cathedral,

and to the still prevalent belief, that the three windows in the facade

of the church were desip^ed by Ghiberti, who has himself recorded :

—

" 1 designed for the front of Santa JIaria del Fiore, for the central

round window of the facade, the Assumption of our Lady, and I

designed those on each side." The windows which Ghiberti realfy

designed were the great circle of the fagade, a noble work still in its

place, and the two of the clerestory on each side of it, long since removed

and lost. That they were painted by Fra Bernardino di Stefano in 1 423

is thus shown in the archives of the cathedral
—" Fra Bernardino dS

Stefano, of the order of the Preachers of Santa Maria Novella, is to

execute two round windows in the na-e of Sa Maria del Fiore, one to

the right and the other to the left,—that to the right representing

Joachim driven from the Temple, that to the left the Death of tho

Virgin Mary, and the designs are by Lorenzo di Bartoluccio (Ghi-

berti)." It is thus evident that the windows of the clerestory of the

nave were to be painted with the life of the Virgin Mary, of which

these two were the first and 1 ist of the series; whilst the Assumption

of the Virgin appropriately occupied the centre. Those in the clere-

story having disappeared, it has invariably been supposed that the

two remaining at the ends of the aisles are those described by Ghiberti,

although they differ in subject and entirely in style from his work.

They are in fact thus mentioned in the archives :—" In lili Nicolo

di Pietro della Magna painted the two windows on each side of ths

front of the cathedral," which record settles the nuestion.
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the tribune :— the Resurrection, designed by Paolo Ucoello,

and the Ascension and tlie Prayer in the Garden, by

Lorenzo Ghiberti, • although by this time Francesco di

Lievi da Gambassi had been some tinia in Florence.

Bernardo del Boni is also recorded to have painted the

Annunciation designed by Uccello, removed some years

ago, and the Ascension described as being either by Ghi-

berti or Uccello; the uncertainty is curious. In 1448
the same artist painted the Presentation in the Temple,

which fras designed by Ghiberti. What windows then did

the artist from Liibeck really execute 1 Born an Italian,

he was instructed from his youth in Germany, and it is

reasonable to suppose that his style would be German.
Now several of the upper windows of the transepts contain

figures which have a decided affinity with German ideas,

and it is not unreasonable to suppose that these were by
the new comer. He established furnaces by special permis-

sion, and it has therefore been hastily assumed that he
manufactured coloured glass ; but these no doubt were to

burn his painted glass. The letter inviting " Francescho

Dominici Livi de Ghambasso comitatus Flor., magistro'in

omni et quocunque genere vitreorum de musayco et de
quodam alio colore vitreorum," dated 15th October 1436,
was preceded by another written on the 26th August 1434,
which is thus recorded :

— " Letter written to the master
glass-painter Gambassi, then in Scotland, and who made
worts in glass of various kinds, and was held to be the

best glass painter in the world." It is now vain to express

the feeling with which Scotch people must regret the de-

struction of the works of this excellent artist in Holyrood
Chapel ; the blow then inflicted upon ecclesiastical art

never has been remedied.

Many other glass-painters executed windows in the
cathedral, the last of whom, Sandro di Giovanni Agolauti,

in 1486 glazed the windows of the lantern, showing that it

was finished, and in 1503 inserted glass "in an aperture

for the astrologers to see the sun through." The windows
of the cathedral of Florence are of rich deep colours, but
unfortunately they are incrusted with dirt inside and out-

eide. Many of them which have been broken have been
wretchedly repaired, and the modern glass is toned with
glazings of oil paint. They darken the church to such an
extent that works of art within it are seen to disadvan-
tage. Michelangelo's group of the Pieta is merely a dark
mass, and it may be mentioned that his statue of Christ in

Santa Maria sopra Minerva is similarly sacrificed to the
painted glass lately introduced.

The history of glass painting is illustrated by windows
in other churches in Florence; those in Santa Croce have
been alluded to, with the exception of the magnificent
circular window of the facade designed by Ghiberti. It is

of special interest, as showing this great sculptor's ideas of

colour as well as of form. The subject is the Descent from
the Cross, and the colour strongly recalls the bright clear

system of Fra Beato Angelico. In Santa Maria Novella
there is another very fine circular window of the 14th cen-

tury, the history of which seems to be forgotten ; but in

design it recalls the style of Andrea Orcagna, to whom also

may be attributed the fragments of a window in the Strozzi

chapel, which he partly painted in fresco, and for which he
also provided the admirable altarpiece. In another Strozzi

chapel In the same church, painted by Filippino Lippi in

fresco, there is a very rich window which is obviously also

of his design, but so completely has all critical knowledge
of glass painting disappeared in Florence, that this and
other noble works excite no attention and no remark, and
are in danger either from removal or from the clumsiest

renovation. The great window of the chancel, a large
tiiplet, J« 80 excellent that it places Sandro di Giovanni
Agolauti in tht foremost rank as a designer and glass-

painter of the 15th century. He was born in 1446, and
of his numerous works this superb triplet, which v.-a3

erected in 1491-2, is the only example now remaining,'

whilst there are twenty-one records of hLs productions,'

evidently a small portion of them ; the last describes him
as decrepit in 1515, and mentions that Niccolo di Giovanni

di Paolo, master glass-painter, took his place.

A window in St Francis at Assisi by the Umbrian
Angioletto da Gubbio, an artist of the early part of the

15 th century, deserves special notice in connexion with

the admirable works of this great age of the art. It was
erected about a century after the death of Cardinal Gentili

(who built the chapel) by his heirs. The window is so

full of light, so delicate in its arrangement ef colour, and

so tenderly and skilfully painted, whilst the prevalent

white ornament is so brilliant, that it is perhaps the most

perfect type in existence of a painted window suitable foi;

a building containing works of art, or where the climate is

unfavourable and consequently the light imperfect. The
close of the 15th century was in important respects the

greatest epoch of painted glass in Italy : the general style

of design of the great quattrocentista masters, their monu-
mental and decorative methods of composition, simplicity

of attitude and form, and rich unbroken colour, were emi-

nently adapted for reproduction in glass painting, whilst

the prevalent style of ornament was singularly graceful and

pleasing. The influence of the Italian style was felt in

France, Germany, and the Low Countries, in which very

noble works of glass painting rivalling the Italian were pro-

duced by eminent artists, examples of whose works may be

seen at Eourges and Piouen, at Antwerp and Brussels, and

in various cities in Germany, although singularly enough

one of the finest typical examples of this great epoch of

German glass painting exists at Assisi,—the glazing panels

of which the noble window has been composed being dis-

persed through two or three windows of the upper and

lower church. The technical execution of the windows of

this period in all these countries w;is superb, showing how
thoroughly the artists were trained in every process of their

art. In England the feeble Perpendicular style was con-

temporaneous, entirely devoid of good drawing, pallid in

colour and weak in execution, a singular contrast in every

respect to the state of the art on the Continent.

Amongst the most active and able glass-painters of the

prolific 15th century in Italy the Gesuati monks, whose

convent was close to. Florence and was razed to the ground

during the siege when Michelangelo aided in the defence

of the city, wore celebrated. They prepared colours for

artists, supplying Michelangelo when he painted the Last

Judgment, and they executed numerons windows of which

there are records from 1467 to 1562. As glass-painters

they painted the designs intrusted to them with forcible

execution, but their drawing was less happy and their

ornamentation heavy. There are several windows by these

Brethren in Florence : in Santo Spirito the great circle

of the fa<;ade shows every indication of having been de-

signed by Pietro Perugino ; in San Salvatore, near San

Miniato, the east window, evidently by a Gesuato, has very

probably been designed by Andrea della Eobbia. In

another window in the same church a figure of St John is

a very fine specimen of their art. Several windows filled

with small round panes of white glass, with richly coloured

borders and sacred monograms or hcr-.ldry in the centre,

are especially noteworthy as admirable types for domestic

architecture. There are also works of the same character as

the above in the church of Santa Maria Maddalena dei PazzL

A glass-painter was now to make his appearance in Italy

who was destined, although a foreigner, to eclipse in the

opinion of the Italians all previous masters of the art ; this

was Fra Gugliolmo di Marsillat, boru in the diocesifl of
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.Verdun in 14T5. It is not known under whom he studied

glass painting, but for protection from the consequences

of soaio escupado he entered the Dominican order.

Claude, au eminent French glass-painter, being sum-

moned to Rjmu by Julius 11. to decorate the Vatican

with piinted v.indows, induced Marsillat to accompany

him. Of tho numerous windows which they must have

painted only two remuiu iu the church of Santa 'Xfaria

del Popolo, so complete has been the destruction of painted

windows in tho Eternal City. Marsillat exxcuted a

number of magnificent v^indows in his manner for tho

cathedral of Arezza The following is a form of contract

made with him :•
—" The board of works of tha cathedral

have commissioued threo windows of painted glass for the

cathedral from JIaster William, son of Peter, Frenchman,

that is, one window above tho chapel of St Francis, one

window above tho chapel of JIatthew, one window above

the chapel of St Nicholas, for the prico of fifteen livrcs tiio

square braccio,"— nearly 2 square feet,
—"to be burnt

in the fire and not painted in od, and they are to bo

finished by the end of Juno 1520." Marsillat, who
painted well in oil and fresco, was the designer of his

own wiiulows. He was so impressed by tho works of

Slichelangelo that he imitated his maimer, and one of his

windows at Arezzo, representing the Raishig of Lazarus,

is almost a transcript of the picture of the same subject

designed by Michelangelo, and jiaiuted by Sebastian del

Piombo, which is now in the National Gallery, London.

The design of the Frenchman is rather more crowded, but

is characterized by more life and action. He introduced

into glass painting the magnificent architectural back-

grounds, with figures ou balconies and terraces, made
famdiar by the works of Paul Veronese ; he drew the human
figure admirably, and was very successful in tho repre-

sentation of motion, and his arrangement of colour was

perfect in harmony. It is not to be wondered at that his

works produced so great an eff'ect upon the minds of his

contemporaries. Thej' also show upon his part a consum-

mate knowledge of technical conditions, and his windows

are so perfectly executed that except where injured by vio-

lence or carelessness they are in admirable condition at the

present time. JIarsillat also executed somo fine glass

paintings at Cortoua, which have been removed and are

now in Florence.

Without entering upon the description of a consider-

able number of interesting works of glass painting in

various parts of Italy, and of detailed notices of the artists,

enough has been done to Ulustrate tho hi?tory and pro-

gress of the act from the 13th century to nearly tho

first half of tho 16th. Later much less coloured glass

came to be used, and a considerable change in taste took

place in this art as in architecture ; it is shadowed forth

even as early as 1501 in the following record:—"Quod in

dicto loco semper et pro omnia tempore in dicto loco et

ecclesia snnt media die tenebre et nt vulgo dicitur buio et

habeto'coUoquio cum consolibus Sander Johannes de vietro

faciat sumptibus opera uuam finestram ex vitri cum oclii

biacchi fiegio d'allato et cum arme popoli." The desire for

windows admitting more light led to the invention and
adoption of a beautiful variety containing much white gla?s

varied with yellow stain, and the introduction of a small

quantity of coloured glass. These windows were painted

with graceful arabesques executed in enamels and burnt in,

and they never have been surpassed at any time for excel

lence of drawing and slcill of execution. Such are the
windows in the Laurentian library at Florence, attributed

to Giovanni da Udine, but erected after his death. Other
examples might bo referred to, and they are now of great
value as showing tho best description of ornamental window
ouitable for buildings of the developed Rcaaissance style,

adorned with works of painting and sculpture. They have

enough of colour to harmonize them with painted decora-

tions, aud enough of white glass not to destroy the chiaro-

scuro of sculpture. It should be remembered that the 13th

century -produced beautiful windows possessing similar

advantageous qualities suitable for medieval buildings con-

taining modern sculpture, such as tho famous five sisters

of York cathedral, or the white windows of tho same
period at Chartres.

The technical execution of the glass paintings still exist-

ing in Italy resembles that prevalent elsewhere, and tho

method of the old masters is clearly described by Theo-

[ihilus. The glass used was either pot metal or coated ; that

is, the colour either pervades the whole body of the metal

or is applied as a film over white glass, invariably the case

with ruby, which would seem black but for this contrivance.

The artist employed to design av.indov/ prepared a full size

working drawing, which, according to Theophilus, was exe-

cuted on a whitewashed board in his time ; but later llieso

were made ou paper, as is proved by the following contract

from the archives of the cathedral of Florence (1437):
—"To

Lorenzo di Bartoluccio (Ghiberti), sculptor, seven florins,

being the half of the price of his skill and labour for draw-

ing four figures on paper of bombagia (coarse cotton) for a

window to be executed by Bernardo di Francesco, glass-

painter, at three livres per figure." Guided by the firmly

marked outlines, the glazier cut his mosaic of glass of tho

requisite colours by the aid of a hot iron, the diamond
not being used for this purpose till the 17th centuiy.

The pieces of glass were futher reduced to tho shapes and
sizes needed by the aid of the grosing iron, still a familiar

instrument ; thus prepared they were ready for the painter,

and at the present time are attached to a transparent easel

formed of a large sheet of glass. Theophilus thus describes

the enamel colour prepared for painting with :
—" Tako

copper beaten small, burn it in a little pipkin until it is

entirely pulverized, then take pieces of green glass and
sapphire" (a blue paste used ip mosaic work), "and pound
them separately between two porphyry stones ; mix theso

ingredients together in the proportions of one-third powder,

oue-thiiJ green glass, and one-third sapphire. Grind them
on the same stone with wine or urine, put them into an iron

or leaden vessel, and pamt the glass with the utmost care.

For with the three colours" (that is, shades of one colour),

" if you are diligent in the woik, you can make the lights and
shadows of the draperies' in the same manner as in coloured

painting. When you liave laid on the first touches in tho

drapery with the aforesaid colour, spread it in such a

manner that the glass maybe pure" (that is, untouched)

"in that part which you are accustomed to make light in a

picture, and let the touches be dark in one place and light

in another " (that is, graduated), " and again yet lighter and
distinguished with much care, that it may appear as if

three shades of colour had been aiiplied. This order you
should observe belov/ the eyebrows, and round th-o eyes,

and nostrils, and chin, round the naked feet and hands, and

other portions of the naked body ; and thus let the glass

painting hav.e tho appearance of a painting composed of

many colours." It must be obvious from this description

of the most ancient method of glass painting, in important

respects the same as that still followed, that the art is re-

gulated by certain necessary conventions distinguishing it

from painting upon opaque surfaces. Tho features and

accessories are drawn with sharp black lines making them

out clearly to be seen at a distance, and in a very diflferent

way from the representation of such details in a picture. .The

highest lights are the local colour, that is, the pure colour

of the glass ; tho deepest shadows are solid black produced

by laying ou tho enamel thickly ; all this is precisely the

reverse of the system pursued at the saoio early period ia
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painting pictures ia which the shadoTrs were the local colour

and the lights white. As painting advanced it gr?.dual!y

approached more nearly to the scale of colour of the glass-

painter, the lights iiistead of being white were painted of

appropriate shades of the local colour, and the shadows were

graduated into black in their deepest parts. It may have

been that glass painting suggested this important change in

ideas of colour and chiaroscuro. The glass being painted

as described must be burnt to fix the enamel thereou with

its flux. The separate nieces with the painted side upwards

are placed upon the shelves of a kiln or iron box, covered

With whiting ; the kiln is placed in a brick oven, and a fire

kindled which surrounds it with flames. Much experience

is needed to determine when the glass is sufficiently burnt

to fix the enamel When this has been done the fire is

withdrawn, the oven is hermetically sealed, and the glass is

left to Cool gradually, so as to be annealed. From the

appearance of many Italian windows as compared with

those executed elsewhere, it is reasonable to infer that the

Italians were less skilful than their northern contemporaries

in firing their glass. The next process is to unite the

numerous pieces of mosaic, thus painted and burnt, into

paneh of a given size, which is done by means of ribbons

of lead grooved on both sides, the ribbons being soldered

at all tl'.eir angles, thus firmly tying the mosaic together.

When the painted window is erected, the leads are seen

internally in contrast with the transparent glass as intensely

black lines, but externally, where they catch the light, as

meandering lines of metal dividing the surface. Mistaken
attempts have repeatedly been made to get rid of these lines,

but they are constituent parts of the art, can only be got
rid of by changing its true character, and are only disfigur-

ing when injudiciously introduced, as for instance in some
14th-century glass in Santa Croce, in which the white of

the eyes are fixed with leads of the form of spectacles, so

that all the saintly persons represented appear, ridiculously

enough, to wear these aids to defective vision. The panels,

which are technically called glazing panels, are inserted in

their places in the windows by means of grooves prepared
in the stone work, into which they are secured with
cement and strengthened at intervals with cross bars of iron

called saddle bars, to which the glass is made fast by tie.3

of copper wire. Thus fixed, experience has shown that

painted windows if duly cared for will last for many cen-

turies. Regarded in their connexion with past history, no
monuments of art surpass painted windows in interest ; they

are only equalled by the paintings still extant in the tombs
of the Egyptiaus as illustrations of faith, history, and
customs. It was almost the universal usage that persons

of every rank and position, as well as corporate bodies and
guilds, made offerings of painted windows to churches.

Wliibt they give the most vivid ideas of ancient taste and
methods of decoration, the religious opinions of successive

ages are interpreted by the manner in which sacred subjects

are selected or represented ; the actual state of art at

different times, from its rudest forms to the most perfect, is

admirably exemplified j and, as it was customary to introduce

the donors in appropriate parts of their gifts, the prince or

noble in knightly panoply, with his armorials, ia seen
knseliag, sometimes accompanied by his spouse. In like

devout attitude the ecclesiastic appears in the robes and
with the insignia of his office, or the wealthy merchant and
his wife in appropriate costuuie. In other ezaraplea trades-

men, surrounded with the objects and materieds of their

commerce, sell to their customers articles of clothing or

ot food. Every occupation is illustrated in these ancient

•jilctuTBs in gl.\r,'i. How great then has been the loss to art

attd history caused by the reckless demolition of painted
glass T-hidi bts taker, place in all parts of Europe, but
especially in Italy, where the clergy have been the chief

offenders ! The Italians have not been impelled to this

lamentable destruction of these precious records and beauti-

ful creations by any of the convictions, changes of faith,

or fanaticism, fatal to so many works of art in other coun-
tries, but by unreasoning transformations of taste, by ignor-

ance, or by the paltry desire of gain. In northern climates
ancient glass is found to have been affected by the action of

the weather, its outside surface is roughened and pierced to

a small depth by little pit3, or is so altered as to resemble
sheets of zinc ; it is also covered with dirf, especially inter-

nally, the ;snamel rougher than the surface of the glass

favouring this incrustation. These injuries and accumula-
tions veil the glass paintings, and produce a mysterious

confusion of form and colour, admired by many, who to

obtain in modern work such effects of age, and to conceal

the inharmonious crudity of colour, soil it artificially with

varnish, paint, or enamel applied externally, or with dirt

applied of set purpose, showing thereby their ignorance of

art and their bad taste, by having recourse to processes

which are outside the domain of art, for perfect harmony of

colour and effect of chiaroscuro ought to be the results of

the artist's cultivated knowledge and skill, and nothing

should be done to hasten the obscuration of the windows
or to anticipate the efi'ects of time. Important improve-

ments have been made in the art of glass painting, as well

as in the manufacture of glass, since Theophilus wrote his

treatise, but some of these have not been favourable to the

art ; for instance, old glass is much quieter in colour than

modern, and as it was less diaphanous, and less smooth
in texture, it was' better adapted to the operations of

the glass-painter. This being observed, eminent manufac
turers of coloured glass in England and on the Conti-

nent have prepared imitations of the soft, pleasing hues

of old glass, and/ of its varied texture, with considerable

success. The addition of an enamel brown from iron,

and much warmer in tone than that made from copper,

has teen an important aid to glass painting, wliilst_

about the middle of the 16th century numerous coloured

enamels wer; invented, which, however ingenious and
beautiful, subsequently modified the art unfavourably.

Vehicles composed of spirits of turpentine, fat turpentine,

or gum Senegal have advantageously replaced the primitive

distempers already alluded to. An important addition was

the discovery of the yellow stain, made from silver, the only

purely transparent colour applicable to the surface of glass.

It has been described as the invention of the Beato Giacomo
of Ulm, who practised glass painting at Bologna, and died

in the odour of sanctity in 1491 ; but the yellow stain was

characteristic of glass pairtings for more than a century

before his time. The introduction of the system of coating

white with coloured glass in the Batoe way as it had been

coated with ruby glass, and the invention in the 15th cen-

tury of removing portions of the coloured glass by abrasion

or with the wheel so as to lay the white bare iu conformity

with special designs, together with the practice of staining

such white portions yellow, led to important modifications

in the art. Embroideries on coloured garments and other

ornaments were thus easily represented, and the system is

very useful in painting heraldry. Instead of the wheel

fluoric acid is now chiefly used to remove the film of

coloured glass from its white backing. The leads witli

which the mosaic of glass is brought together in glazing

panels have undergone various changes. Early lead-work

is massive ; but at the beginning of the loth century it

becomes lighter in appearance but without less of strength,

for although the grooves were made shallower, the lead was

increased in thickness and was rounded on the outer sur-

faces. Alterations also were made in the method of fixing

painted windows :' the saddle bars, according to climr.tc,

^ere made more or Iras robust ; and, ice'^.i-d of crossing the
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v/iudows in straight horizontal linei, they were frequently

bent to suit the design. Generally speaking, horizontal bars

are not objectionable unless they cross faces, or hands and

feet,—an arrangement which ought carefully to be avoided.

Mosaic windows should be made waterproof, and the saddle

bars iihould be painted at intervals of time, as otherwise

the rust injures the glass.

Ename'lled glass, that is to say, white glass enamelled

with colours, finally took the place of mosaic glass. In

England in the last century glass-painters of merit who
practised enamel painting have left considerable works,

amongst wliom Fnuicis Egintou, Forrest, Henry Giles,

Robert S. Godfrey, Jarves, and especially Jervais, who in

1717 executed from designs by Sir Joshua Reynolds the

great east window of New College, Oxford. Whatever may
be thought of their method, these glass-painters were meri-

torious artists. Reference has been made to somo of the

works of the admirable glass-painters of other countries

besides Italy, but the object of the present paper has been

to illustrate the history and practice of the art by Italian

specimens hitherto little observed, and very inadequately

and generally inaccurately described.

At the present time the art of glass painting is practised

in different countries with very divergent views of its

character and limits. Some think that the more nearly it

can be assimilated to pictures in oil or fresco the better,

whilst others maintain that all such resemblance is beyond

its distinctive conditions as a branch of decorative art. It

is a common but erroneous belief that the art of glass

painting was lost, and that it has been revived in the pre-

sent century. It survived in its latest form of the enamel

method, classed by Mr Winston as the intermediate style,

which is still carried out with unsurpassed skill in Germany.
Undoubtedly the mosaic system had disappeared, and it has

been judiciously and ably restored wherever glass painting

is now common, although with different modifications and

ideas of its nature. In England glass-painters possessed

of much technical skill and cultivated knowledge of old

forms of the art, have produced meritorious works within

the limits of almost servile imitation, insisted upon by pre-

valent but mistaken sentiment; and in too many instances

this imitation has reduced the art to the state of mere trade,

so that at no period of its history have worse specimens

been executed, too often found in the Vv-indows of the

grandest monuments of mediaeval architecture, which

ought to have been preserved from such profanation. Of
the great value and interest of early painted windows, as

well as of those of more matured art, every one who studies

them with intelligence must be sensible ; and this value

and interest are increased by the fact that they illustrate,

with perfect truth, the tastes and ideas, the faith and customs,

of the periods during which they were created, but modern
counterfeits do nothing of the kind, and can convey no such

impressions to future times. It is only by the restoration

of the old union which existed between the great artist and
the glass- painter, dwelt upon in these columns, that the

beautiful art of glass painting can be really restored, nor are

we without a completely successful instance of the happy

results of this union. A wiifdow in the parish church at

Alnwick, designed by the late William Dyce, R.A., and

painted on glass at ilunich, is a magnificent specimen of

tli6 art, equal in design and execution to the works of its

golden age.

In Germany the arts ornamental still flourish as branches

of fine art. There, as generally throughout the Continent,

the acquirement of a knowledge'of ornament forms part of

the curriculum of study of most artists ; to the entire

neglect of this in England, in academies of fine art, maybe
attributed the low estate into which these branches have

falltiii. The most e.miner.t German artiste of the present

century have made designs for painted windows, which have

been executed by highly-trained glass-painters, with that

care which is so characteristic a national attribute. Such
being the case, it remains a source of wonder that artists

surrounded by precious remains of ancient genius remark-

able for exquisite colour should notwithstanding show so

little ability as colourists. They assimilate the coloured

glasses of the best qualities, with every attention to the laws

of harmony, but they do not bring them into union as the

old masters did by forcible painting of the shadows and

half tints. The shadows generally are too transparent,

and the general effect is weak. The finest work of the

Munich school of glass painting, and one of the best

windows produced in the present century, is in the

Parliament House Edinburgh. It is richer in colour

than is usual ; and, having been designed by the illus-

trious Wilhelm von Kaulbach, the general composition is

of a noble character.

In France an imitative school, resembling that wh'-'h has

been dominant in England, has executed skilful mimicries

of ancient glass painting, and has restored successfully

ancient windows broken or otherwise injured in revolution-

ary times or by neglect. Glass-painters of this class may
be found in France, who dispute the supremacy in bad art

of their island rivals. In efforts to escape from this abject

imitation, trained artists have produced original works of

considerable power of form and colour, but too many aim

at a picturesque eccentricity, and an affected design, incon-

sistent with the grave beauty of the art; and Jean Cousin

aad other great masters of the grand period of French glass

paintivg have no successful followers, nor has any painted

window been produced in France in the present century

which equals that by the Scottish artist, William Dyce, or

that by the German, Von Kaulbach.

In Italy there are glass-painters whose merits as draughts-

men, designers, and executants place them in the first rank,

but their windows are almost invariably laborious imitation's

of pictures in oil ; they have undoubtedly lost the methods

aa weU as the ideas and style of their great predecessors,

whose windows they not unfrequuntly injure deplorably by

their restorations. It is to be regretted that artists so ad-

mirably trained in many respects should so little compre-

hend the magnificent works of former times which would

be their best models, and which tlicy have skill enough to

rival but for their vicious method of execution.

In Belgium the art is practised with considerable skill,

and works of merit have been executed, but here, as else-

where, the modern glass-painter is inferior to his prede-

cessors, although he is surrounded by so many admirable

specimens of ancient art.

The folicwiug worts on glass painting may be advantageously

studied :—Ferdinand de Lasteyrie, Hisloire de la pciiilure sur vcrre

d'apris SM monuments en Franee, Paris, 2 vols, folio, 1852; Id.,

Quelques mots sur la Thcorie dc la peinture sur vcn-e, Paris, 12mo,

185.3 ; lU., Notice sur Ics vitraux de I'abbaye de Eathhauscn, canloji

de Luee-me, Paris, 1856; A. Lenoir, Bistoire de la peinlure sur

verre et description des vitraux ancicnncs et modcrncSf &c., Palis,

1803 ; Id., Notice Mstorique sur I'ancienne peinlure sur vcrre, slir

Ics moyens pratiques dans cet art depuis I'^poque dc son invention

jusqu'a nos jours, et par suite sur Jean Coiisin, qui a excclli dans le

mime art, Paris; E. H. Langlois, Fssai historigue et dcscripiif sur

la pcinture sur vcrre ancienne et moderne, Rouen, 1832 ;
Pierre le

Vieil, L'arl de la pcinture sur vcrre et de la vitrerie, Paris, 1774 ;

Glass: the manner howe to anncile or paint in glass: the true receplcs

of tlic cullors, 1616; Gessert, Rudimentary Treatise on Painting on

Glass, London, 1851; Mrs Merrifield, A Mient Practice of Paiiuing

in Oil, Miniature, Mosaic, and on Glass, fee, London, 1 849 ;
Charles-

Winston, An Inquiry intolhe difference of style observable in ancient

Glass Painting, especially in England, Oxford, 1847 ;
Padre L. V.

Jlarchese, Memorie del piu insigni Piltori, Scnltori, e ArchitcUi

Uomenicani, Florence, 1846; G. Gaye, Carleggio viedilo d'artisti

dcisecolixW., \v., xvi.,3vols., Florence, 1839 ; Gaetano Milanesi,

Lc Caere di Georaio Vasari con mwvc aniwtazioni e commente, Flor-

once: 1879. (C. H. W.i
- X. - 85



674 G L A- G L A
GLASSrcrS, Solomon (1593-1656), theologian and

Biblical critic, was born at Sondershausen, in the principality

of Schwarzburg-Sonderahausen, in 1503, received his school-

education at the gymnasium of Gotha, and in 1612
entered the university of Jena, where, with the exception

of some months spent at Wittenberg in 1615, he jjassed the

following nine years of his life. As a student of theology

under John Gerhard he directed hia attention especially to

Hebrew and the cognate dialects ; in 1619 he was made an
i'adjunctus" of the philosophical faculty, and some time
afterwards he received an appointment to the chair of

Oriental languages. From 1625 to 1638 he discharged the

duties of superintendent in Sondershausen ; but in the latter

year, shortly after the death of Gerhard (1637), he was, in

iccordance with the last wish of that great man, appointed

to succeed him in the chair of theology at Jena. Ho did

not, however, continue long at that university; for in 1640,
at the earnest invitation of Duke Krnest the Pious, ho re-

moved to Gotha, there to act as general superintendent in

the execution of important reforms which had been initiated

both in the ecclesiastical and in the educational establish-

ments of the duchy. The delicate duties attached to this

office he discharged with singular tact and energy ; and
when called upon to take part in what is known as the
" syncretistic " controversy, by which Protestant Germany
was so long vexed, ho manifested a combination of firmness

with liberality, of loyalty to the past with a just regard to

the demands of the present and the future, which unhappily
have only too seldom been equalled in theological disputes.

His principal work, the well known Plnlologia Sacra, pub-
lished originally in 1625, was and still is regarded as a v/ork

of great value in biblical hermeneutic; and it has an his-

torical importance as marking the transition from the earlier

views on questions of biblical criticism to those of the school

of Spener. It was more than once reprinted during the

author's lifetime, and appeared in a new and revised

form, edited by Dathe and Bauer at. Leipsic, towards the

close of the century (1776-1797) -Glassius succeeded

Gerhard also in the editorship of the Weimat Bihdu'er'k,

and ha wrote the commentary on the poetical books of the

Old Testament for that publication. A volume of his

Opuscala was printed at Leyden in 1700. Ho died in

1656.

GLASTONBURY, a market town and municipal

borough of England, is situated near the middle of Somer-

setshire, about 22 miles S.W. of Bath, on the great western

toad from London to Exeter. The spot occupied by the

town is a sort of peninsula formed by the windings of the

river Brue, which flows west through the valley between

the Poldew and the Mendip Hills ; and in earlier times it

was to all intents an island, as the country round was an
extensive marsh, broken, however, by the Tor of St

Michael to the N.E. of the town. Of the public buildings

the most important, besides the ruins of the great abbej',

are the church of St John the Baptist, in the Perpendicular

style, with a tower of fiuo proportions; the church of St

Benedict, dating from between 1493 and 1524; the hospital

of St John, founded in 1246 ; and the George Inn, erected

about the time of Henry VII. or Henry VIIL There was
formerly in the town a remarkable cross, which is figured

in Warner's Glastonbury ; but it fell into decay, and was

replaced by the present insignificant monument in 1846.

Though Glastonbury has a station on the Somerset and

Dorset Railway, and communicates with the estuary of the

Severn by means of a canal for vessels of 70 or 100 tons

burden,''''.it;has comparatively little^ .trade. The woollen

manufacture was introduced by the duke of Somerset in

the first half of the 16th century, as may be seen at length

in Strype's Life of Cranmcr, ; but neither that nor the manu-

facture of Bilk, which jyaa .also carxied,oa to some extent

during the 18th century, is now of any importance. There
arc tanneries, however, and tile-works, 'rhe population of

the town in 1861 was 3436, and in 1871 it was 3670.

The abbey of Glastonbury is without doubt one of the very
earliest ecclesiastical foundations in England. In tlie ^Y0^d3 of Jlr
I''recnun (" Ki}ij; liie," J'roc. of."iomcrxtshire Arch. Soc, 1874), "it
is on any showing a tic between Iho Bviton and the Englishnian,
between the older Christianity of our island and the newer, llio

one church of the fust rank which lived through the storm of Kng-
lish conquest, which passed into t)io hands of our victoiious fathers
as a trophy of victory undestroyed and uniiluudcred." But unfor-
tunately "everything relating to its early history is so euvclojied

in legend that one has to tread one's way with the greatest eaulion
at every step. " As Canon Stubbs remarks,^ the cxtiavagaut claims of
the monks in regard to the antiquity and celebrity of their ehurcU
" doubtless provoked criticism, and criticism forced on them the
need of a forged history to assert, and of foi-ged nionuincuts to .'^u]!-

pnrt these pretensions. The fabrication of such evidence must have
gone on at Glastonbury on a scale projiortioned to the claims ; and
^Villiam of Malmesbury, it would almost seen), undeltook to erect

the story out of materials which he distrusted. This did not content
his employers, and they interpolated liis work to a degree which
makes it impossible to rely with eonfidcnce on any jiart of it."

Though Glastonbury is not mentioned either by Uede or by tho
authors of the Sa.xon Chronicle as one of the early foundations, its

existence (continues Prof. Stubbs) is proved by tho incontrovertible
authority of the letters of St Boniface and the life of the same by
S. Willibald. The name of Glastonbury however is of comjiara-

tively modern origin, being a corruption of the Saxon Gfa-stijigaburh

or town of the Glcestings. By the Bi-itons the spot seems to liave

been called Ynys yr Avallon (Latinized as Ava'ionia), the Island
of Apples, or Ynyswitrin, the Glassy Island; and it bccania the
local habitation of various fragments of Celtic romance.

According to the legends which grew up uiider tho cafe of the
monhs, tile first church of Glastonbury was a little wattled building
erected by Joseidi of Arimathea as the leader of the twelve apostles

scut over to Britain from Gaul by St Philip. About a huudicd
years later, according to the same authorities, the two missionaries

Ph.aganus and Dernvianus who came to king Lucius from Pope
Eleulherius established a fraternity of anchorites on the sitot, and
after three hundred years more St Patrick introduced amongst them
a regular monastic life. About 546 David of Jfenevia is said to have
built a new church near the old one, and in the 7th century t'lc

old one was encased with boards and covered with lead by tho caro

of Paulinus of York. In the early part of the 8th century the great
West Saxon king Ine (c/T* charter in Kemble, Coflcx diplo7)iaCicits

ccvi Saxonici, vol. i, I^o. Ixxi. ) built and endowed a monastery at

Glastonbury, which, in spite of the preceding establishments, may
.almost be considered as a new foundation. From the decadent state

into which, like other mona-steries, Glastonbury was brought by the
Danish invasions, it was brilliantly recovered by the powerful hand
of Dunstan who had been educated within its walls and was
appointed its abbot about 946. The church and other buildings of

his erection remained till the installation, in 1082, of tlie first Kor-
man abbot, who inaugurated the new epoch by commencing a new
church. His successor Herlewin (1101-1120), however, dissatisiicd

with the meanness of the edifice, pulled it down to make way for a

finer structure. Henry of Blois (1126-1172) added greatly to the

extent of the monastery, building a bell tower, a chapter-house, a

cloister, a dormitory, a refectory, a palace, a brew-house, &c. lu

1184 (on 25th Hay) the whole of the buildings were laid in ruins

by fire; but Henry 11. of England, in whose hands the monastery
thenyas, entrusted his ch-amberlain Rudolplms with the work of re-

storation, and caused it to be carried out with nuicli magnificence.

The great church of which the ruins still remain was then erected.'

In the end of tho 12th century, and on into the following, Glaston-

bury was distracted by a strange dispute, caused by the attempt of

Savaric the ambitious bishop of Bath to make himself master of tho

abbey. The conflict, carried on alternately by blows and bribes,

was brought to a close by the decision of Innoceirt III., that the

abbacy should be merged in the new see of Bath and Glastonbury,

and that Savlric should have a fburth of the property. On Savaric's

death his successor gave up the joint bishopric and allowed the

monks to elect their own abbot. From this date to the Reforma-

tion the monastery continued to flourish, the chief events in its

history being connected with the maintenance of its claims to the

possession of the bodies or tombs of King Arthur and St Dunstan.

As early at least as the beginning of the 11th century the tradi-

tion that Arthur was buried at Glastonbury appears to have taken

eliapo ; and in the reign of Henry II., according to Giraldus
''. CambrensLs and others, the abbot Henry de Blois, causing search to

be made, discovered at the depth of 16 feet a massive oak trunk with

an inscription "Hie jacet sepultus inclitns rex Arthurus in insuU
Avalonia. After the fire of 1184 the monks asserted tlmt^they wcrei

' JiUmductum to ifcmmals of St Dunstan, JJolls Seriesy1i7K
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in possessioii of tlio icmaiiis ol'St Dunstan, which had been abstracted

from Canterbury after tho Danish sack of 1011 and kept in conceal-

ment ever since. The Canterbury monks naturally denied the asser-

tion, and the contest continued for centuries. In 1503 Warham and

Goldston having examined the Canterbury shrine reported that it

contained all the principal bones of the saint, but the abbot of

Glastonbury in reply as stoutly maintained that this was impossible.

The day of such disputes was, however, drawing to a close. On
1539 the last and 60th abbot of Glastonbury, Robert \\Tiyting, was,

in tlio words of a contemporary lettter (MS. Cotton, Cleop. E., iv.

fol. B9G), " arraigned, and ne.vt day put to execution for robbing of

Glastonbury cJiurch." His body was quartered, and his head fixed

on the abbey gate. A darker passage does not occur in the annals*

of our English lieformation than this murder of an able and high-

spirited man, whose worst offence was that he defended as best he

could from the hand of the spoiler the property of his charge. ^

The ruins of the abbey are now comparatively few, and as the work
of destruction has in many places descended to the very foundations

it is impossible to tnake out the details of the plan. Of the vast

range of buildings (or the accommodation of the monks almost

nothing remains except the abbot's kitchen, noteworthy for its

octagonal interior, the porter's lodge, and the abbey barn. Consider-

abl,'^ portions are still standing of the so-called chapel of St Joseph at

the west end, which Mr AVillis has identified with the lady chapel,

occupying the site of the old ^vicker church. This chapel, which
is t'ne finest part of the ruins, is transition work of the 12th century.

It measures about 66 feet from east to west and about 36 from north

to south. Below the chapel is a crypt which Professor "Willis shows
to be a construction of the 1 5th century inserted in a building which
had no previous crypt. Between the chapel and the great church is

an Early English building which appears to have served as aG.ililee

poreh. The great church itself was a cruciform structure with a

choir, a nave, and transepts, and a tower surmounting the centre of

intersection. From east to west the length was 410 feet, and the

breadth of the nave was about 80 feet. "The nave had ten severies,

and the choir six. Of the nave three bays of the south side are stiil

standing, and the windows have pointed arches externally and semi-

circular arches internally. Two of the tower piers and a part of one
arch give some indication of the grandeur of the building. The old

clock, presented to the abbey by Adam do Godbury (1322-1335), and
noteworthy as tho first recorded example of a clock striking the
hours'autoraatically with a count-wheel, is still preserved, although
not in its entirety, in the cathedral at Wells.

The Glastonbm-y thorn, planted, according to the legend, by
Joseph of Arimathea, has been the object of considerable comment.
According to Loudon (Arbnrelum et Fniiiceium) it was probably
Crat(Bgus prcscox, and he reports that he received from Glastonbury

in December 1S33 a thorn branch in full blossom, having also on it

ripe fruit. The actual thorn visited by the pilgrims was destroyed

about the Reformation time, but specimens of the same variety are

still extant in various parts of the country.

See William of Malmesbary, " De Antiq. Glastonieasia Eccleeias." In Rerum
Angticarum Script. Vtt., torn, i, 1G34 (also printed by Heanie aud Migne) ; John
of Glastonbury, 0/troniea sir* <fo Sijt. de Retnti Giait., ed. by Hearne, Oxford,
172C, 2 vols ; Adam of Domevhara, De Rebvt QeUU Oiasl^ ed. by Heame, Oxford.
1727, 2 vols.; Eiit. and Antiq. of Otast.^ London, 1807; Avalonian Ouide to the
r^i.-n of Glastonbury, 1839, 6th ed. ; Warner, Hist, of the Abbey and Toim, Eatli,

1826,-. Rev. F. Warre, "Glastonbury Abbey," in Proc.of Somersetshire Archarot.

and Hat. JJist. Soe., 1849; Kev. F. Warrc, " Notice of Ruins of Glastonbury
Abbey," ibid., 1859; Rev. W. A. Jones. "On tbe Reputed Discovery of King
Artiiur's Remains at Glostonbury," iW^i., 1859; Rev. J. R. Green, 'Dunstan at

Glastonbury," end '• Giso and Savaric," ibid., 1P63 ; Rev. Canon Jactson, " Savaric,

Bisliop of Bath and Glastonbury," iiiid., 18G2, 1503; E. A. Freeman, " King Ine,"

i6iU, 1872 and 1S74; Dr W. Eeattie, in Journ. of Brit. Arch.aeot. Ass., vol. sii.,

1856; Kev. R. Willis, ArchileclHrat History of Olastortburt/ Abbey, 18G6. Views
and plans of the abbey building -Hill be found, eays ilr Tf'iilia. in Dilgdale's

^^onastieon, 1655; Stevens's ifonaiticon, 1720; Stokeley, Itinerarium Curiosum,
1724; Grose. Antiquities, 17-3-1; Carter, Ancient Architecture, 1800; Storer,

Antiq. and Topogr. Cabinet, vols. ii.. Iv, v., 1807, Ac.; Brltton'B Architectural

Antiquitia, vol Iv., 1813; Vetusla jjfonumenfa, ToL iv., 1^15; and .Vew ifonas-

(torn, vol. 1, 1817.

GLATZ (Slav. KladsTco), a fortified town of Prussian

Silesia, chief town of a coutitship in the government dis-

trict of Breslan, is situated 60 miles S.S.W. of the town of

that name. It stands in a narrow valley on the left bank
of the Neisso, not far from the Austrian frontier. It is

strongly walled, and ia further defended by an old caatis

built on a high hill, on one side of the town, and by a regular

modern fortress erected on a hill on the opposite side.

Before the town on both banks of the river there is also a

strongly fortified camp, by which its bombardment from the

neighbouring heights may be hindered, and which affords

accommodation for as many as 10,0(X) men. The town ia

the seat of a circle court and of an agricultural union, and

^ A curious relic of Abbot Whyting, hia watch, was purchased in

1837 at the sale of T. Bowen's effects, and presented by C. K. Tj-nte

to the duke of Sassex.

possesses one Lutheran and three Catholic churches, one of

which is very old and contains seiieral monuments of

Silesian dukes. Among the other buildings the principal

are the nunnery, the royal Catholic gymnasium, t'le asylum
for destitute children, and the military hospital The in-

dustries include the manufacture of spirita, linen, damask,
broad cloth, hosiery, beads, and leather. Qlatz existed as

early as the llth century. In the Thirty Years' War it

was several times bc-sicged and taken. It surrendered to

Frederick the Great in 1742, was retaken by the Austrians

in 1760, and was restored to Prussia at the peace of 1763.

The population in 1875 was 12,553.

GLAUBER, JoHANN Etoolfh (1603-1668), alchemist

and medicinal chemist, was born at Carlstadt in 1603, and
died at Amsterdam in 1668. There is no authentic record

of details concerning his life ; his name has been somewhat
marred by tradition, but it is not unreasonable to supposa

that this originated with persons who did not heed the

warning given by the chemist himself, in one of his more
important memoirs, " let no one rashly judge of this work.

untU he be thoroughly informed concerning the same."

Commencing his career as a chemist at the time he did, it

was not unnatural that he imbibed the notion, prevalent

among his contemporaries, of tbe existence of " alkaheat," a
liquid which was to be universal in its uses as a solvent aud
a medicine, and of the " philosopher's stone." But whatever

the motive which induced him to toil ia his laboratory, it

is certain that he, by ascertaining the preparation of many
valuable medicines, contributed largely to pharmacy. He
undoubtedly was the first, in 1648, to procure hydrochloric

acid by the action of oil of vitriol on common salt, and also

in all probability to obtain nitric acid by means of oil of

vitriol and nitre. Sodium sulphate, discovered by him,

and commonly therefore termed Glauber's salt (see below),

he obtained by the action of oil of vitriol on salt.

His treatises, about thirty in number, were published at Frankfort

in2vols. 4to, inl658-1659; at Amsterdam, in 1C61, iuT vols. Svo
;

and at London, translated into English by Parke, in 1689, 1 vol. folio.

GLAUBER'S SALT the popular term for neutral sul-

phate of sodium (Na^SO^), discovered by the chemist whose

name it bears, and formerly known as "sal mirabils

Glauberi." It occurs in nature in combination with calcium

sulphate as the mineral glauberite, and uncombined in right

rhombic prisms, as thenardite, being found in this form in

Bolivia and Peru, and near Madrid ; or in monoclinic

prisms, with ten molecules of water as glauberite or ordinary

Glauber's salt, in Austria, Hungary, Italy, and in great

quantity as a deposit from the hot springs of Carlsbad. It

is also a constituent of sea-water, and the chief active prin-

ciple of medicinal waters, and occurs in minute traces in the

blood. It has a bitter but not acrid taste. It is somewhat
anomalous in its solubility, the maximum occurring at about
34° C. According to Ldwel, it exists in aqueous solution

at temperatures as high as 34° C. as a decahydrate, but

above that temperature as an anhydride, the solubility of

the former increasing, and of the latter decreasing, with a

a rise of temperature (see Chemistkt, vol. v. p. 505).

Under ordinary circumstances it crystallizes from solution

in large colourless prisms ; these, when exposed to tho air

or heated, efiloresce, giving a white powder, which melts at

a strong red heat, and on cooling forms a transparent mass.

The salt has also been the subject of some interesting ex-

periments made by Guthrie, who at - 7° G procured it

in combination with 166 molecules of water. From his

investigation of this and other substances, he concluded

that the solution of a solid body consists in the formation

of a liquid hydrate which ultimately diffuses into the rest

of the solvent. In the manufacture of sodium carbonate

from salt and sulphuric acid, this sulphate is prepared in

larce quantities. In tnedicine it is ejiployed as a purgativa
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GLAUCHAU, one of tho most important manufacturing

tovms of Saxony, circle of Zwickau, is situated on the riglit

bank of the Mulde, 7 miles north of Zwickau and 17 west

of C'iiemnitz. It is the seat of a royal administrative com-

mission, of a district court, and of the ecclesiastical and

secular courts of the countship of Schonburg. Its principal

manufactures are woollen and half-woollen goods, in regard

to which it occupies Ihe first position in Germany. Besides

3000 hand-looms and 1000 ^ower-Iooms in the town, the

trade gives employment to many others in the neighbouring

districts. There are also dyeworks, print works, and manu-

factories of paper, linen, thread, and machinery. Glaucbau

possesses a real school, an elementary school, a weaving

school of the higher grade, an orphanage, and an infirmary.

Some portions of tho extensive old castle date from the

12th century, and tho Gottesacker church contains interest-

ing antiquarian relics. Glauchau was founded by a colony

of Sorbs and Wends, and belonged to the lords of Schon-

burg as -early as the 12ih century. The mineralogist

Agricola was bom at Glauchau in 1494. While the popu-

lation in 1834 was only G292, it was 14,357 in 1858 and

21,743 in 1875.

GLAUCUS (rXaC/co!, i.e., -yAawcd?, "silvery" or

"sheeny"), in Greek mythology, the name of several fig-

ures, tho most important of which are the four described

below ;

—

(I.) Glaucits, sumamed Pontius {o b-wtio?, equivalent to

6 daXaa-a-w;), according to the common legend had originally

been an expert fisherman and diver atAnthedon (Bceotia), but,

having eaten of the magical herb sown by Cronos, had leapt

into the sea, where ultimately he was changed into a god, and

endowed with the gift of nnerring prophecy. A principal

seat of his cultus was Anthedon, where the inhabitants

jlaimed to be descended from him ; but he was also wor-

shipped extensively, not only on the coasts of Greece, "but

also on those of Sicily and Spain, it being customary for

fishermen and sailors at certain seasons to watch during the

night for the moment when he should come on his periodi-

cal rounds accompanied by his train, in order that they

faight consult him as an oracle. Ho is generally represented

as endowed with most Of the attributes of Nereus, but

(jccasionally he is identified with Melicertes. He is some-

times said to have instructed Apollo in prophecy. In art

he is depicted as a vigorous old man with long hair and

beard, his body terminating in a scaly tail. The Ar^o-

iiaulica represent Glaucus as having been builder and steers-

man of the " Argo," as having alone remained unhurt in

the fight of Jason with the Tyrrhenians, and as having after-

wards become a sea god, in which capacity he was able in

various ways to assist the expedition. A poetical account

of his metamorphosis is given by Ovid (Jfrf., xiii. 906), and

his story has been also treated by Pindar and by iEschylus,

the latter of whom is known to have made Glaucus Pontius

the subject of one of his satyr-dramas (see Pausanias, ix

22, 6 ; and compare Hermann, De JEschyli Glaiicis).

Allusions to the loves of Glaucus with Ariadne, Scylla, the

Nereids, and Melicertes are frequently to bo met with in

ancient literature ; and a considerable quantity of folklore

concerning him will be found in the scholiast on Plato's

Sepuhlic, p. 536, and also in Athen^us, Dcipnosoph. viL

47, 48. See also Gadechen's monograph {Glaukos der

Meergott, 1860).

(2.) Glaucus, usually sumamed Potnieus (o irorvievs),

from Potnise near TJiebes, a deity worshipped chiefly in

Corinth, is to be carefully disti-nguishcd from Glaucus

Pontius. Ho was the son of Sisyphus by Merope, and the

father of Bellerophon. According to the legend ho was
dfstroyed by his own marcs,—the most common form of the

story being tbat he was torn to pieces by them. Accounts

differ as to tho place of his violent doath, and also as to the

immediate occasion of it. Sometimes it ia represented as

having happened at lolcas, at the funeral games of Pelias,

but usually tho scene is laid at Potniae. He is most fre-

quently represented as having offended Aphrodite by having
kept his mares from breeding; but other versions of the

myth are that he had fed them on human flesh to make
them more spirited, or that they had been suffered to drink
at a sacred well at Ereotia, or that they had eaten the herb
hippomanes. On the isthmus of Corinth, and also .'it

Olympia and Xemea, he was worshipped as Tapafiiriros; and
ho was the subject of a lost tragedy of jEschylos. His
atfinities with Poseidon Hippius are obvious ; and it may
be taken for granted that the frantic horses of Glaucus
Potnieus represent the stormy waves of the sea, just as

Glaucus Pontius is himself a personification of the ocean in

its friendlier and calmer moods.

(3.) Glaucus, the son of Minos by Pasiphae, when
a child, pUylng at ball or pursuing a mouse, fell into

a honey pot and was smothered. His father, after a

vain .search for him, consulted the oracle, and was referred

for an answer to the person who should suggest the aptest

comparison for one of the cows of Minos which had the

power of assuming three different colours. Polyidus

(JIoXiTiSoj) of Argos, who had likened it to a mulberry
(or bramble), which changes from white to red and then

to black, soon afterwards discovered the child. Minos
then desired him to restore young Glaucus to life ; and on

his failure in this, he was sentenced to bo entombed alive

along with the corpse. Having in the sepulchre killed a

serpent by which he had been attacked, he saw its com-

panion revivify it by laying upon it a few leaves of a certain

herb. The same herb he successfully applied to Glaucus.

This curious myth is now very generally admitted to be of

a solar character ; but interpreters are far from unanimous
as to the significance of the various- details. The story,

which is related by Apollodorus (iii. 3, 1), and also by
jElian, was a favourite subject with posts and artists.

jEschylu-s, Sophocles, and Euripides are each of them said

to have treated it dramatically; and, according to Lucian,

it was often represented in mimic dances (Lucian, De Salla-

tione, 49 ; Welcker, Die GriecL Tragoedie). In some of

its features at least the mythus is found to be very widely

diffused. See Cox, Aryan Mylholocjy, i. IGlj Baring-

Gould, Mytlis of ihe Middle Ages, ii. 145.

(4.) Glaucus, son of Hippolochus, and grandson of

Bellerophon, mythical progenitor of the kings of Ionia,

was a Lycian prince who, along with his brother Sar-

pedon, assisted Priam in the Trojan war. The incident

between Glaucus and Diomede, as related in the Iliad,

is well known. He was afterwards slain by Ajax ; but

his body was carried back to Lycia, as that of his brother

had been. It seems probable that these two sons of

the Lycian land—tho land of light—who leave it in

youth, but are carried thither again (by H^'puos and
Thanatos) when their course is done, originally were meant
to represent respectively the creeping light of the early dawn
(Sarpedon) and the brightness of the open day (Glaukos).

GLEBE, in ecclesiastical law, is the land devoted to the

maintenance of the incumbent of a church; Burn {Ecclesi-

astical Law, s.v. " Glebe Lands ") says ;
—" Every church

of common right is entitled to house and glebe, and the

assigning of them at the first was of such absolute necessity

that without them no church could be regularly consecrated.

Tho house and glebe are both comprehended under the

word manse, of which the rule of the canon law ie, saiicitum

est ut unicuique ecclesice wins ma>i^'is integer absque alio

scrvitio iribxiatur." In the technical language of English

law the fee-simple of the glebe is said to be in abeyance,

that is, it exists " only in the remembrance, expectation, and

intendment of the law." But the freehold is in the parson,
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although at common kw ho could alisuata ths same only

wiih proper consent,—that is, in his casa, with the consent

of the bishop. The disabling statutes of Elizabeth (1 Eliz.

c. 19, and 13 Eliz. c. 10) made void all alienations by eccle-

siastical persons, except leases for the term of twenty-one

years or three lives. As to exchange of glebe lands, see .5

and 6 Vict. c. ?•!, and 17 and 18 Vict. c. 84. In Scotch

ecclesiastical law, the maase now signifies the minister's

dwelling-house, the gieba being the land to which he is

entitled in addition to his stipend. All parish ministers

appear to be entitled to a glebe, except the ministers in

royal burghs proper, who cannot claim a glebe unless there

be a landowner's district annexed ; and even in that case,

when there are two ministers, it is only the first who has

a claim..,. See Bell's Dictionary and Digest.

GLEE is a musical terai for a part song of a par-

ticular kind. The word, as well as the thing, is essen-

tially confined to England. The technical meaning has

been explained in different ways; but there is little doubt

of its derivation from the Anglo-Saxon " gleov, gleo,"

gaudium, delectamentum, and hence Indus musicus. Glee-

man, Anglo-Saxon "gleo-man," is translated simply as

" musicus " or " cantor," to which the less distinguished

titles of "mimus, jocista, scurra," are frequently added in

old dictionaries. The accomplishments and social position

of the gleeman seem to have been as varied as those of

the Prcvengal "joglar."* To return to the word "glee,"

there are early examples of its being used as synonymous
with harmony or concerted music. The former explana-

tion, for instance, is given in the Fromptorium Par-

vulorum, a work of the 15th century. Glee in its

present meaning signifies, broadly speaking, a piece of

concerted vocal music, generally unaccompanied, and
for male voices, though exceptions are found to the last

two restrictions. The number of voices ought not to

be less than three. As regards musical form, the glee

is little distinguished from the catch,—the two terms

being often used indiscriminately for the same song ; but

there is a distinct difference between it and the madrigal—

•

one of the earliest forms of concerted music known in

England. While the madrigal does not show a distinction

of contrasted movements, this feature is absolutely necessary

in the glee. In the madrigal the movement of the voices

is strictly contrapuntal, while the more modern form allows

of freer treatment and more compact harmonies. Differences

of tonality are fully explained by the development of the

art, for while the madrigal reached its acme in Queen
ElizabetFs time, the gleo proper was little known before

the Commonwealth ; and its most famous representatives

belong to the last century and the first quarter of the pre-

sent. Among the numerous collections of the innumer-

able pieces of this kind, only one of the earliest and most
famous may be mentioned. Catch that Catch ca7i, a Choice

Collection nf Catches, Hounds, and Canons, for three and

four voices, published by John Hilton in 1652. The name
"glee," however, appears for tho first time in John
Playford's Musical Companion, published twenty-one^years

afterwards, and reprinted again and again, with additions

by later composers—Henry Puroell, William Croft, and
John Blow among tho number. Tho father of the glee

in its modern form is Dr Arne, bom in 1710. Among
more recent English musicians famous for their glees,

catches, and part-songs, the following may be mentioned :

—Attwood, Boyce, Bishop, Crotch, Callcott, Shield, Stevens,

Horsloy, Webb, and Knyvett. The convivial character of

the glee led, in the last century, to the formation of various

societies, which offered prizes and medals for the best com-
positions of the kind, and assembled for social and artistic

purposes. Th2 most famous amongst these—The Glee

Cl\i..>—w.is fiTjrded in 1783, and at first used to meet at

the house of Mr E. Smith, in St Pauls Churchyard. This

club was dissolved in 1867. A similar society—The Catch

Club—was formed in 1761, and is still in existence. A
short historic survey of tho subject is contained, in Mr W.
A. Barrett's 7'he English Glee and Madrigal Writers.

GLEIG, Geokge (1753-1839), bishop of Brechin, Scot-

land, v/r.s the son of a farmer, and was born at Boghall,

Kincardineshire, May 12, 1753. He received his early

education at the school of Arbuthnott, and at tho age of

thirteen entered King's College, Aberdeen, where he

especially distinguished himself in mathematics and the

moral and physical sciences. In his twenty -first year he

took orders in the Scottish Episcopal Church, and was

ordained to the pastoral charge of a congregation at Pitten-

weem, Fife, whence he removed in 1790 to Stirling.

His pastoral duties allowing him considerable leisure fur

literary pursuits, he became a frequent contributor to the

Monthly Review, the Gentleman's Magazine, the Anti-Jacohin

Review, and the British Critic. He also wrote several

articles for the third edition of the Encyclopaedia Brilannica,

and on the death of the editor, Colin JJacfarquhar, in 1793,

was engaged to edit the remaining volumes. One of

his principal contributions to this work was the article

Metaphysics. He was twice chosen bishop of Dunkeld, but

the opposition of tho primus rendered the election on both

occasions ineffectual. In 1808 he was consecrated assistant

and successor to the bishop of Brechin, in 1810 was pre-

ferred to the sole charge, and in 1816 was elected primus

of the Episcopal Church of Scotland, in which capacity he

greatly aided in the introduction of many useful reforms, in

fostering a more catholic and tolerant spirit, and in cement-

ing a firm alliance with the sister church of England. He
died at Stirling in February 1839.

Besides various sermons, Gleig was the author of Directioiw for

tlie Study of Theology, 1827 ; an edition of Stackltouse's History of

Ike Bible, 1817; and a life of Robertson the historian, prefixed to

an edition of his worka. See Life of Bishop Oleig by the Kev. W.
Walker, 1879.

GLEIM, JoHANK WiLUELM Ltjdwio (1719-1803), a

minor German poet, was bom April 2, 1719, near Halber-

stadt, and died there February 18, 1803, after having

occupied, during half a century, the situation of secretary

to the chapter of Halbcrstadt " Father Gleim " was the

title accorded to him throughout all literary Germany on

account of his kind-hearted though inconsiderate and un-

discriminating patronage alike of the poets and poetasters

of the period. He wrote a large number of feeble imita-

tions of Anacreon, Horace, aud the minnesingers, a dull

didactic poem entitled Halladat oder das rothe Buck (Hal-

bcrstadt, 1774, 4th ed. 1812), and collections of fables and

romances (Fabeln, Berlin, 1756-57; .Roman^^n, Berlin and

Leipsic, 1756; Lieder, Fabeln, und Romamen, Berlin,

1758). Of higher merit are his Preussisehe Kriegs-

liedereines Grenadiers (Berlin, 1758). These, which were

inspired by the campaigns of Friederick II., is often dis-

tinguished by genuine feeling and vigorous force of expres-

sion. They are also noteworthy as being the first of that

long series of noble political songs in which later German
literature-is bo rich. With this exception, Gleim's writings

are for thb most part tamely commonplace in thought and

expression. His very best odes have only a certain feeble

pretlinsBS to recommend them. A few, as Das Ruttchen

and An Leulcon, have still some popularity, and appear

in most collections of German poetry.

See <a\iaxa%Sa.mmlUclui Werhe (7 vols.. Halberst'aUt, 1811-1813),

and Korte'a (MeinCa Lcban, aus scincn Briefen undftSchriften {Hal-

berstadt, 1811).

GLEIWITZ, a town in the Prussian province of Silesia,

chief town of the circle of Tost-Gleiwitz, government dis-

trict of Oppeln, is- situated on the Klodnitz, and on the

railway between Oppelu and Cracc-w, 40 miles S.E. of i-9
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former town. It is the seat of a royal mining board, a pro-

vincial court of justice, and a tax office. It possesses one

Protestant and two Catholic churches, a synagogue, a

gymnasium, a school of industry, two female schools of a

higher grade, a convent, a hospital, an infirmary, two
orphanages, and a barracks. Gleiwitz is the centra of the

iron industry of Upper Silesia. Besides the royal foundry,

with which are connected machine manufactories and boiler-

works, there are other two foundries, meal mills, and manu-
factories of wire, gaspipes, ceoient, and paper. The popu-
lation in 1875 was 14,156.

GLENDOWER, or Glyndwr, Owen, the last native

who assumed the title of Prince of Wales, and the leader

of the only formidable attempt made by the Welsh to re-

gain their freedom, after they had 'been subjugated by
Edward I., was born most probably at Glyndwrdy in Mont-
gomeryshire, whence his name, about the year 1354. He
was the son of Gruffydd Vychan, sprung from tho lords of

Bromfield, and through his mother he claimed descent from
a daughter of Llywelyn, the last crowned prince of Wales.
He was entered a member of one of the inns of court, and
brought up to the profession of the law, but he does not

seem to have practised. In 1385, in the great dispute

between the Grosvenors and the Scropes as to their right

to bear a certain coat of arms, he was a witness for

Qrosvenor—one of the witnesses for Scrope being the

poet Chaucer. He found hia way to court, where he
became a favourite with King Richard, and was made
an esquire of hia body. When Richard went to Irelaiid

Owen accompanied him, as he did also on his return

to Wales. He was present when Richard placed him.self

in the hands of tho treacherous Northumberland, and
at Flint, where his deposition was decided upon. Owen
thereupon retired into private life. He had the mis-

fortune to have for a neighbour Reginald de Grey, earl of

Piuthin ; and between him and De Grey a feud existed,

occasioned by a dispute about a piece of waste land. In
the time of Richard, Owen was successful in a lawsuit

;

but no soaner was the king deposed than De Grey took
forcible possession of the land. Owen in vain appealed to

parliament, althoughthe bishop of St Asaph entreated them
to grant his request,, and warned them that if they did not,

Wales would rise in rebellion; and a little later Henry IV.,

on the ground that Owen, as a crown tenant, had neglected

to join an expedition to Scotland (while tho fact was that

the summons, which had been entrusted to De Grey to give

to Owen, was not delivered until it was too late), declared

a forfeiture of his land held of the crown, and granted some
of it to De Grey. With armed retainers De Grey, took
poisession ; but Owen mustered his followers, and after

regaining his own, devastated the lands of De Grey.
Henry took De Grey's part, and Owen set both at defiance.

On the 20th September 1400 Owen struck the first blow
for the freedom of his country at Kuthin, where a fair was
being held. The town was burnt down. During that and
the following year Ow en steadily added to his strength, and
the king, although be thrice invaded Wales at the head of

. a large army, failed to get at the enemy, who retired to the
mountain fastnesses. This, and the stormy weather which
the English seem to have invariably experienced, so awed
them that they thought the Welsh chieftain was allied with
the powers of darkness. Harsh laws were enacted against
the Welsh, who thereby were only tho more goaded to re-

bellion. The lord-marchers sided v/ith the king, and Sir

Edward Mortimer, nncle of the earl of March, gave Owen
battle at Brynglas in Radnorshire, on June 22, 1402. 1100
Herefordshire men were left dead on the field, and Morti-
mer himself was made prisoner. It was at this battle that
the Welsh women were guilty, as Shakespeare says, of in-

human conduct to the dead. This so alarmed the king that

he invaded Wales in the autumn with three armies, but
nothing came of it. At a parliament held at Machynlleth,
at the close of this year (1402), Owen was formally pro-

claimed Prince of Wales, About this time it was that the
first steps were taken which secured the league between
Owen, Mortimer, and Percy. Early in 1 403 Prince Henry

—

FalstafTs Hal—was appointed lieutenant, of the king in

Wales. He led an army into North Wales and destroyed
Owen's residences, " and laid waste a fine and populous
country." The next great event was the battio of Shrews-
bury, at which Percy was defeated. Glendower has been
accused of having neglected aid to his ally at this battle,

but letters recently discovered exonerate him from blame
in this respect, as he was elsewhere at the time. Mean-
while Owen was committing terrible ravages in the districts

under tho sway of the marchers, or where Norman castles

overawed the natives ; and in 1404 he sent ambassadors

—

his chancellor Griffith Young, and his brother-in-law John
Hanmer—to Charles of France, T>'ho entered into treaty to

aid Owen. In pursuance of this treaty a large force, under
the command of HuguevUle, landed at Milford Haven at the

end of July 1405. But meanwhile Owen had sustained two
crushing defeats from the army under Prince Henry, the

first at Grosmont in Monmouthshire on the 11th March,
and the second at MynyddpwUmelin in Brecknockshire four

days later. Still he was able to muster a force to join the

French contingent, and with them he pushed on to the

neighbourhood of Worcester, where the king met them but
did iot fight, and the French returned home. Owen's
power appears to have suffered irrevocably at the defeats

of the spring. For years afterwards he carried on a desul-

tory warfare, but defections from his ranks so weakened his

power that he was no longer tho dangerous enemy he had
been. But he never submitted. In July 1415—fifteen

years after the first outbreak—the king, now Henry V.,

authorizes Sir Gilbert Talbot to treat with Owen, and to

oflfer him and his followers free pardon, "in case they

should desire it." A similar offer was made in February
I4I6. His death is believed to have taken place at the

house of one of his daughters in Monmouthshire, but

there is no certainty as to either the date or the place of

his death.

GLEYRE, Makc Cfi.4,RLE8 Gabriel (1806-1874), a

celebrated French painter, was of Swiss origin, having been

bom at CheviUy in the canton of Yaud, May 2, 1806. His

father died, and then his mother, while he was yet a boy
of some eight or nine years of age; and he was brought

up by an uncle at Lyons, who sent him to the industrial

school of that city. Going up to Paris a lad of seventeen

or nineteen, he spent four years in close artistic study

—

in Hersent's studio, in Suisse's academy, in the galleries of

the Louvre. To this peripd of laborious application suc-

ceeded four years of meditative inactivity in Italy, where

he became acquainted with Horace Vernet and Liiopold

Robert ; and six years more were coiuumed in adventurous

wanderings in Greece, Egypt, Nubia, and Syria. At Cairo

he was attacked with ophthalmia, and in the Lebanon he

was struck down by fever ; and he returned to Lyons in

shattered health. On his recovery he proceeded to Paris,

and, fixing his modest studio in the Rue de Universit(5, began

carefully to work out the conceptions which had been slowly

shaping themselves in his mind. Mention is made of two

decorative panels—Diana leaving the Bath, and a Young
Nubian—as almost the first fruits of his genius ; but these

did not attract public attention till long after, and the paint-

ing by which he practically opened his artistic career was

the Apocalyptic Vision of St John, sent to the Salon of

1840. This was followed in 1843 by Evening, which at

the time received 3 medal of the second class, and after-

wards became widely popular under the title of the Lost
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lUasiona. It represents a poet seated on the bank of a

river, with drooping head and wearied frame, letting his

lyre slip from a careless hand, and gazing sadly at a bright

company of maidens whose song is slowly dying from his ear

as their boat is borne slowly from his sight. In spite of the

success which attended these first ventures, Gleyre retired

from public competition, and spent the rest of his life in

quiet devotion to his own artistic ideals, neither seeking the

easy applause of tTie crowd, nor turning his art into a means

of aggrandizement and wealth. After 1815, when he exhib-

ited the Separation of the Apostles, he contributed nothing

to the Salon except the Danse of the Bacchantes in 1819.

And yet belaboured steadily and was abundantly productive.

He bad an "infinite capacity of taking pains," and when
asked by what method he attained to such marvellous per-

fection of workmanship, he would reply, "Eny pensant

toujours." A long series of years often intervened between

the first conception of a piece and its embodiment, and
years not unfrequently between the first and the final stage

of the embodiment itself. A landscape was apparently

finished; even his fellow artists would consider it done;

Gloyre alone was conscious that he had not "found his

sky." Happily for French art this high-toned iaboriousness

becime influential on a large number of Gleyre's younger
contemporaries ; for when Delaroche gave up his studio of

instruction he recommended his pupils to apply to Gleyre,

who at once agreed to give them lessons twice a w^eek, and
characteristically refused to take any fee or reward. "By
instinct and principle he was a confirmed celibate :

" For-

tune,' tilont, health,—he had everything; but he was
mirried," was his lamentation ovor a friend. Though he
lived in almost complete retirement from public life, he
took a keen interest in politics, and was a voracious reader

of political journab. For a time, indeed, under Louis
Philippe, his studio had been the rendezvous of a sort of

liberal club. To the last—amid all .the disasters that befell

his country—ha was hopeful of the future, "la raison finira

bien par avoir raison." It was while on a visit to the

Retrospective Exhibition, opened on behalf of the exiles

from Alsace and Lorraine, ttat he suddenly dropped down
and expired May 5, 1874. He left unfinished the Earthly

Paradise, a noble picture, which Taine has described as

"a, dream of innocence, of happiness, and of beauty—Adam
and Eve'standing in the sublime and joyous landscape of

a paradise enclosed in mountains,"—a worthy counterpart

to the Evening. Among the other productions of his

genius are the Deluge, which represents two angels speeding
above the desolate earth, from which the destroying waters

have just begun to retire, leaving visible behind them the

ruin they have • wrought ; the Battle of the Lemanus, a

piece of elaborate design, crowded but not cumbered with
figures, and giving fine expression to the movements of the

various bands of combatants and fugitives ; the Prodigal

Son, in which the artist has ventured to add to the parable

the nsw element of mother's love, greeting the repentant

youth with a welcome that shows that the mother's heart

thinks less of the repentance than of the return ; Ruth and
Boaz ; Ulysses and Nausicaa ; Hercules at the feet of

Omphale ; the Young Athenian, or, as it is popularly called,

Sappho ;
" Minerva and the Nymphs ; Venus TiivSrjiJLo^

;

Daphuis and Chloe ; and Love and the Parca;. Nor
must it be omitted that he left a considerable number of

drawings and water-colours, and that we are indebted to

him for a number of portraits, among which is the sad
face of Heine, engraved in the lievite des Deux Mondes for

April 1802. In Clement's catalogue of his works there
are 633 entries, including sketches and studies. Gleyre
is in great favour in Switzerland ; and a special exhibition

of his works was held at Lausanne in the Arland Museum,
August and September lii^i.

Sec Fritz Bcrtlioud in JBihliolUquc Univcrscllc dc Gcnivc, 1874
;

Albert dc Jlontet, Lid. Biograplii/tuc dcs Ocncvois et dc3 Vaudoia,

1877 ; and Vio dc Citarlcs Glcijrc, 1877, written by his friend,

Cli.irles Clement, and illustrated by 30 jilates from bis works.

GLINKA, FzDOR Nikol.vevich (1788-1849), a Russian

poet and author, was born at Smolensk in 1788, and was

specially educated for the army. In 1803 he obtained a

commission as an officer, and two years later took part in

the Austrian campaign. His tastes for literary pursuits,

however, soon induced him to leave the service, whereupon

he withdrew to his estates in the government of Smolensk,

and subsequently devoted most of his time to study

or travelling about Russia. Upon the invasion of the

French in 1812, he re-entered the Russian army, and

remained in active service until the end of the campaign in

1814. Upon the elevation of Count Milarodovich to the

military governorship of St Petersburg, Glinka was

appointed colonel under his command. On account of his

suspected revolutionary tendencies he was, in 1826,

banished to Petrozavodsk, but he nevertheless retained his

honorary post of president of the Society of the Friends of

Russian Literature, and was after a time allowed to return

to St Petersburg. Soon afterwards he retired completely

from public life, and died on his estates in 1849.

Glinka's martial songs have special reference to the Russian

military campaigns of liis time. He is known also as the author of

the descriptive poem Kareliya, &c. (Cardia, or the OUptivity q/

Marllia Joanovna), 1830, and of a metrical paraiilira-sc of the book

of Job. His fame as a military author is chiefly due to his Pisiiia

Riisskago Ofitscra (Letters of aRussiau Officer), 8 vols., 1815-16.

GLINKA, Michael Ivauovich (1804-1857), a cele-

brated Russian composer, was born at Novospassky, a

village in the Smolensk government, in 1804, and not, as

stated generally in the dictionaries, in 1803. His early life

he spent at home, but at the age of thirteen we find him at

the Blagorodrey Pension, St Petersburg, where he studied

music under Carl Maier and John Field, the celebrated Irish

composer and pianist, settled in Russia. We are told that

in his seventeenth year he had already begun to compose

romances and other minor vocal pieces ; but of these no-

thing novv' is known. His thorough musical training did not

begin till the year 1830, when he went abroad and stayed

for three years in Italy, to study the works of old and

modern Italian masters. His thorough knowledge of the

requirements of the voice may be connected with this course

of study. His training as a composer was finished under

Dehn, the celebrated contrapuntist, with whom Glinka

stayed for several months at Berlin. In 1833 lie returned

to Russia, and devoted himself to operatic composition. On
November 27^ 1836, took place the first representation of

his Life for the Ctiir. This was the turning point in Glinka's

life,—for the work was not only a great success, but in "a

manner became the origin and basis of a Russian school of

national music. Subject and music combined to bring about

this issue. The story is taken from the invasion of Russia

by the Poles early in the 17th century, and the hero is a

peasant who sacrifices his life for the czar. Glinka has

wedded this patriotic theme to inspiring and in some places

admirable music. His melodies, moreover, show distinct

affinity to the popular songs of the Russians, and for that

reason the term "national" maybe justly applied to them.

His appointment as imperial chapel-master and conductor of

the opera of St Petersburg was the just reward of his dram-

atic successes. His second opera, Russian and Ly^idmila,

founded on Poushkin's poem, did not appear till 1842; but

in the meantime he wrote an overture and four entre-actes

to Kukolnik's drama Frhire Kholmsliy. In 1844 he went

abroad for a second time, and lived chiefly in Paris and

Spain. On his return to St Petersburg he wrote and

arranged sevi ral pieces for the orchestra, amongst which the

EO-called Ka.r,%a.rir,iUya has achieved popularity beyond the
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limits of Russia. He also composed nunKi-ous Bongs and
romances. In 1857 he went abroad fortlie third time, and
died suddenly at Berlin, on February 1 4tli of that year.

GLINKA, Sercy Nikolaevich (1774-1847), Russian

author, the elder brother of Fedor N. Glinka (noticed

above), was born at Smolensk in 1774. In 1796 he entered

tho Russian army, but after three years' service retired with

the rank of major. He afterwards employed himself in the

education of youth and in literary pursuit?, first in the

Ukraine, and subscq^uently at Moscow, where he died in

1847. His poems are spirited and patriotic ; he wrote also

several dramatic pieces, and translated Young's Nirjht

Thoughts.
Ainon^ Iii3 numerous prose works the most inijiortant from nn

historical point of view are

—

Jius^koc Chttnie {liussimi Kcading:
Historical Mcmoriah of Ria-iia in the ISth. and \9th Centuries), 2
vols., 1845 ; Istorir/a Jiossii, kc. {History of Russia, for the uae of
Youth), 10 vols., 1817-19 (2a ej. 1822; 3d ed. 1824); Istoriya

Armyan, kc. (History of the Migration of the Ar^nenians of
AzerbijaK from 2'urkcy to Russia), 1831 ; and his contributions to

the Riissk-y Vycstnik (Russian Messenger), a monthly periodical,

edited by him from 1808 to 1820.

GLOBE. With the exception of illuminated portolani,

the most interesting monuments of geography are globes.

Celestial globes are much more ancient than terrestrial ones.

The earliest of these with which we are acquainted is one

made of copper engraved in the Arab-Cufic character of the

1 1 th century. It is preserved in the Bibliotheque Nationale

de Paris, Sect. Gdog., Ho. 395 (see fig. 1). In Italy the

ilQ. /.—Glotie in Eibliothc-ni:e Nationale, Pans.

emperor Frederick II. (1197-1250) possessed a celestial

globe of gold, probably also of Arab manufacture, on which
the stars were indicated by pearls; from tho scanty infor-

mation that has come Uovm to us rcsjjecting it we should
imagine that it partook somewhat of the nature of an
armillary sphere, as representations of the planets were to

be seen in tho interior of it. To these succeed a series of

globes ranging from the 15th to tho 17th century.

One might suppose that many specimens of these glebes
r/ould exist in public libraries, but diligent research has
(ihown that the majority of those not made of metal are
more perishable than maps, and much more so than books.

The earliest terrestrial globe of any importance known to

geographers is the well known one of Martin Behaitn of

Nuremberg, bearing the date of 1492. It is about 21

inches in diameter, and is made of pasteboard covered

with parchment, on which are designed historical picture.'-,

with their legends written in Old German in various

colours. The first meridian passes through Madeira, and
the only other lines on it. are those of the cquatur, the

two tropics, and the polar circles. It has also a meridian
of iron and an horizon of brass, but these were not added
untiL 1500, which date they bear. As a monument of

geography it is of the highest importance, being the oi>ly

original document that has come down to us in this furm
embodying the geographical views of its author with tliose

of his gifted contemporaries, ToscancUi, Columbus, >tc.

This globe represents with'some slight modifications most
of tho disproportions of the Ptolemaic geography, into

which is incorporated information evidently derived from
tlic travels of Jfarco Polo and Sir J. Mauudcville. It was

executed by Behaim, assisted by Holtzschuer, while on a

visit to his native city (1491-3), after a sojourn of five

years at the Azores. It is still preserved in the house of

his ancestors at Nuremberg. An exact and authenticated

facsimile of it, mounted on a stand, is preserved in the

Bib. Nat. de Paris, Section G(5ographique, No. 393.'

The Laon globe of 1493, in the possession of M.
Leonce "Leroux of tho Admioistratiou Centrale de la

Marine h. Paris, is made of red copper engraved, about the

size of a 36-pouuder cannon ball, and pierced by a socket

which at a former period held an axis. It has all the

appearance of having formed part of the apparatus of an

astronomical clock. On the globe are engraved many cir-

cles. The first meridian, as in the globe of Behaim, passes

through Madeira. In the northern hemisphere meridian

lines are drawn at every 15th degree ; these meridians are

again crossed by certain parallels of latitude corresponding

somewhat to the seven climates usually found on majis

of the period. Neither meridians nor parallels are to be

traced on the southern hemisphere. Although this globe

bears a legend upon it dated 1493, it is evident that th&

general geographical information recorded upon it is curlier

than that on Behaim's globe by five or six years. In all

probability it was that current in Lisbon between the

voyage of Diego Cam to the Zaire or Congo river, 1484-5,

and that of Bartholomeu Diaz to the Cape of Good Hope
in 1487. The author is unknown. A heart-shaped projec-

tion of this globe was published in the Bulletin clt l<j J:ioe.

de Geotj. de Faris, 4nie sirie, torn. 20te, 1860.

In all probability the earliest poet-Columbian globe ex-

tant is the one now preserved in the Lenox Library, New
York. It was found in Paris some twenty-five years ago by
Mr Richard M. Hunt, who, upon learning its value, preser.led

it to the Lenox Library, of which he is the architect. This

globe is of .copper, about ih inches in diameter and engraved.

It is pierced for an axis, and probably, like the Laon sphere,

formed the principal feature of an astronomical clock or

armillary sphere. The date assigned to the Lenox globe by

Mr Henry Stevens, who first recognized its importance, and

had an accurately drawn projection made of it in the Coast

Survey Bureau at Washington in 18G9, is about 150G-7.

A comparison of that projection, now ]iublished in reduced

facsimile for the first time (see fig. 2), with sever.-d con-

temporary maps and globes, serves to show tho accuracy

of the date assigned to it, as also to suggest its French

origin. Tho author is unknown.

* For other rcpvodnctions of it sec J. C. Doppelni.syr, J/isiwische

Kachricht von den A'drnberf/ischcn ilaihcniaticis und Kilmtlem.

Nuren-.btrq. 1730 ; DrF. W. Ghillany, Ocschichte dfs Seefahrers Hitter

Martin Behiiipi, Kurtmbel-g, ISM ; and Jomanl, Monumentt de la

(Jcojraphie, Paris, 1S51.
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The neic globe that d3raands attention is the famous

one made at Bamberg in 1520 by Johann SchiJner, at

the cost and charges of his friend Johann Sayler. It was
afterwards taken to Xuremberg by Schoner, where it is still

preserved in the town library. The importance attached to

this globe is that hitherto it has always been regarded as

the first of its kind to portray the discoveries in the New
World, in combination with the notions that had previously

prevailed of the space intervening between Europe and
Africa on one side, and the eastern ends of Asia on the

other. Schoner in this globe breaks up America into as

many islands as possible. Thus North America is shown
as one large island. He also represents South America as

a largo island, to which he applies several names, among
which we observe, for the first time on a globe, the name
' America." , North America was not comprised under the

name until a later date. Schoner's globe indicates two
great series of North American discoveries, of which one,

commencing with the Cabots in 1497, extended by degrees

to Canada and Nova Scotia, while the other, commencing
with Columbus in 1492, advanced from the Bahamas slowly

northwards to Virginia and New England. Between these

two points there remained a region more or less known
which on this globe is indicated by open water. In
depicting the east coast of Asia and the many islands

there, including Japan and Java-major, the author follows

the globe of Behaim. By some it has been regarded as a

new edition of Behaim. There are in Germany several

globes which depict the world nearly in the same manner
as Schoner's. One, preserved in the city of Frankfort,

bearing the same date (1520), is about lOJ inches in

diameter, and hss been reproduced by M. Jomard in his

Monuments 3e la Geographie,' -pi. 15 and 16. There is also

another in the library of the grand-duke of 'Weimar. As
all these globes give to North and South America the con-

figuration they have in Schoner, Humboldt was of opinion

that they all are, with respect to America, copies of an older

chart "hidden perhaps in the archives of Italy or Spain."

There is at Nancy a terrestrial globe which is also

a geographical curiosity. It is of chased silver gilt, about
6 inches in diameter ; the land portions are represented in

fine gilding, the water by azure blue enamel. One of tke

Fro. 2.—Lenox Globe.

hemispheres opens outwards horizontally, the interior being

aho gilt. It formerly served the purpose of a pyx on the

altar of the church cf Notre-Dame-de Sion, to which church

it was offered by Charles IV., duke of Lorraine, on his re-

turn in 1663. It is now preserved in the town library.

It has aU the appearance of having been made at a period

immediately following the execution of the curious heart-

shaped map by Oronce Fin6 of 1531, found in the Paris

edition of Grynseus, 1532. In this map and the globe at

Naucy we find the New World still regarded as an exten-

sion of eastern Asii or the Indies, the geography of Marco
Polo being apparently mixed up with that of Cortez in

Mexico. A stereographic projection of this globe was pub-

Ushed in Mem. de la Soc. Rcy. de Kancy, vol. viii., 1836.

There is another globe somewhat larger than the preced-

ing, made of copper engraved, known as the De Bure
globs. It has no date, but its geographical features in the

main bear a close resemblance to the globe at Nancy. It

is supposed to be of Spanish origin. It is preserved in

the Bib. Nat. d« Paris, Section Geographique, No. 427.

In the same section. No. 394, is preserved the Ecuy
globe, made of brass. The word "Rhotomagi" (Rouen)
ii appended to the title, \vhence it seems to be of French

origin. We have on this globe the first indications of

a separation between East Asia and North America. The
date appears to be about 1540.

In 1541 the illustrious Gerard Mercator constructed and
published at Louvain a terrestrial globe, pnd in 1551 a

companion celestial globe.^ These are without doubt the

most important monuments of the kind of the 16th century.

They were to be found in nearly all the universities and
libraries of Europe, in the private libraries cf the rich, and

the class-room of the teacher of navigation. We also know
from Blundevilie's Exercises that up to the date of 1592

they were in common use in England. Six pairs at least

of these globes were sold for Mercator by Camerarius of

Nuremberg ; others we know were sold at the book-fairs of

Frankfort-on-the-Main ; and Mercator himself presented

one pair to the university of Louvain, of which he was

a student and a master of arts. Yet only two sets of the

original globes are known now to exist in Europe—one

in the royal library at Brussels, discovered in 1S68, the

' At a later peiiod Mercator also made for Chailes V. a pair of globes,

the teTrestrial one of wood, the celebtial one of glass ; these T»ere

destroyed in the subsequent troubles in the Low Oountries.

X. — 86
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other in the impen'r.l court library at Vienna, discovered

in 1875. These globes are about 2 feet high, and when
first mounted on stands with all their accessories of meri-

dians, horizons, &,c., must have presented a noble appear-

ance. They are only known to us by facsimiles of gores

reproduced from the originals in their natural size, pub-

lished at Brussels in 1875, with an introduction to their

history by Dr J. Van Haetndonck. A comparison of the

terrestrial globe with all thoso that preceded it shows it to

be a monument at once of learning and of science, worthy of

the greatest scientific geographer of his age.^ The authors

u^ed by jNiercator inhis configurations of the continents

of the Old World were chiefly Ptolemy and Siarco Polo.

For representing the New World he evidently acquainted

him.se!i with the narratives of all the most recent voyages,

maps, and charts that were to be had in his time. These

were used with the greatest possible skill and discrimination

;

and in consequence we have the best delineation of the

world on a globe that it was possible to produce at the

period. In Mercator's time the imperfect knowledge of

pilots in general, and the defects of their charts in piano,

made terrestrial globes much more useful to navigators than

we can well realize to-day. Convinced of their importance

Mercator neglected nothing in order to adapt them to the

use of seamen ; he therefore added to his globes the

rhumbs hitherto found only on plain charts. He added yet

another improvement, delineating about thirty leading stars

of the principal constellations according to their magnitudes

and their positions in the heavens. These important improve-

ments appear to be quite peculiar to the globes of Mercator.

An examination of the celestial globe of 1551 also reveals

many improvements ijitroduced by Mercator in bis deline-

ation of the heavens. Withmit counting a great number
of stars as yet unresolved into symbolical groups, Mercator

gives us 934 fi.Yed stai-s, distributed in 51 constellations.

Two of the latter are entirely new, aird are not met with

on liter celestial globes. These are Antinous, formed of

six stars on the equator below the Kagle, and Cincinnus, or

the Lock of Hair, formed of one star and two nebulre in the

north hemisphere, under the tail of the Great Beat^
The Globe of Euphrosynus Vlpius o/1542.—This globe,

apparently made in Home, is now preserved in the museum
of the New York Hist. Soc. It is 15A inches in diameter,

made of copper, and is divided into two hemispheres on
the lire of the equator, and fastened together with iron

pins. The normal position of the globe in its stand being

vertical, the north pole with its hour-circle is surmounted
by an iron cross. It is encompassed by a horizon, upon
which are engraved the signs of the zodiac. The height of

the whole apparatus, with its stand of oak, is 3 feet 8

inches. It was executed by Euphrosynus Ulpius, a name
unknown to geographers, and is dedicated to Cardinal

Marcellus Cervinus, CD., who, thirteen years later, \<as

elevated to the Roman see, under the title of Marcellus

IL, and survived his election only twenty-two days. The
first meridian line passes through the Canaries; the re-

maining ones are repeated at intervals of 30 degrees.

Great prominence is given to the line of demarcation
between Spain and Portugal in the New World, laid down
by Pope Alexander VI. The geographical features peculiar

to this globe are two, evidently copied from the Verra-

?ano map of 1529,'—the legend found upon it recording the

voyage made by Verrazano on behalf of Francis I. in 1524,
and the rudo line drawn south-east from about 57° to 36°

N. lat. The latter, common to both map and globe, gave

' According to Dr F. Wiescr, a third eianiplo of it is preserved at

Weimar.
' A p:ur of Merc.itor's globes reproduced in facsimile, natural size,

were conspicuous features in the Belgian section of the exhibition con-

nected with the geographical congress held in Paris in 1875.

rise to the curious conception cf the " Jfare Veri'azano,"

the origin of which has exercised the minds of geographers
from Hakluyt down to our day.*

In the South Kensington Jilusenm is a celestial globe

7J inches in diameter, made of gilt metal (it is supposed
for Rudolph II.), by G. Roll and J. Reinhold at Augsburg,
dated 1584.

Mollinoix C'lohes o/ 1592.—Tie truejiuccessorof Mercator
in the art of globe-making was neither J. F. Van Langren,
Jodocus Hondius, nor W. J. Blaeu, as. has been supposed,

but an Englishman named Emerie Mollineux, the friend of

Hakluyt, and of John Davis of Arctic fame. The earliest

notice '.ve have of the terrestrial globe made by him is the

prospective one of its intended publication, to^e found at

the end of the preface to the 1st edition of Hakluyt's

VoT/ages of 1589. The " comming out of the very large and
most exact terrestriall g,lobe " of Mollineux there referred to,

with its companion celestial one, was accomplished in 1592.

At the same time appeared a manual in English for their

use, by Thomas Hood of Trinity College, Cambridge ; and
iu 1594 appeared another manual, written expressly for

them in Latin by Robert Hues, entitled Troc/a/Ks rfe Globis

el eoritra nsv. Two years afterwards this latter was trans-

lated by J. Hondins, and published in Amsterdam, giving

rise to the notion, apparently still prevalent in Holland, that

Hues vv'rote this book expressly for Hondius,—a biblio-

graphical blunder involving injustice to the memory vf

Mollineux. The only examples of these once famous globe«

known to exist are now preserved in the library of the

Middle Temple, London. They are both 2 feet in diameter,

monnted on stands, with the usual accessories of horizon,

meridian, &c. The celestial globe still bears the date of

1592, but the terrestrial appears to have received additions,

and the date has been altered by the pen to 1603. The
best description of these two globes is a contemporary one
to be found in Elundeville's Exercises, London, 1594,
which enables us to realize the diflerence between these

globes and Mercator's :—
"The niappe which covereth Mr I^Iolineux his terrestnall globe dif-

fereth greatly from Mercator his terrestriall globe, by reason that
there are ib\md out divers new places, as ^veu towards the North
Pole as in the East and West Indies, which were unknow'ne to Mer-
cator. Tiiey ditfer also greatly in names, longitudes, latitudes, and
distances of such places set down not only in Mercator's giobe but
also in divers maps more lately made. As touching the map of the
stais which covereth the celestiall globe of ;Mr Molineux, 1 do not
find it greatly to ditTer from that cf Mercatar, saving that Sir
Molineux hath added to his celestiall globe certain southern imajTcs,

as the Crosse, &c. In the f^rcat terrestriall globe the voyage, as well
of Sir F. Drake as of Mr Th. Candish, is set down and shewed by
help of two line-!, the one red, and the other blew, whereof th<* red
line doth show what course Sir Prancis observed in all his voyage,
as well outward as homeward ; and the blew line showxth in liko

manner the voyage of Master Candish, and in that globe is also set

down how farre Sir Martin Furbisher (liscovered towards tho north
parts. Nothing is set down in this globe but only the outermost end
o.f his voyage, named Forbisher's Straights, having in N. lat. about
63 degrees. "'

From a later inscription on the terrestrial globe we learn

that it was still further repaired in 1818 by Jlessrs J. <fe W.
Newton, globe makers, of Chancery Lane. These globes

are of special interest a.i the first of the kind made in

England and by an Englishman.
In the same year J. Van Langren, and JodocuTHondius

five years later (1597), put upon record their intention

of bringing out pairs of globes ; but no globes of their

^ The history of this curious geographical puzzle will shortly bo dealt

with by Mr Henry Stevens, to whom w-e are indebted for niucll infor-

mation respecting this globe. A projection of a portion of it Is to bo
seen in the Mag. of Awierkan Nistory,voh iii. p. 17, Jan. 1S79.

* This last remark does not appear to be quite accurate, as John
Davi.s says:—*' How far I proceeded doth appear upon the glob©

made by Master Emery Mullineux " (Hyih^^ro-phical Description^

I'ondon. 1595).
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manufacture are known to exist of a date anterior to tlie

17th century. To Mollineux succeeds William Jansson

Elaea (1571-1G3S), a celebrated mathematician, map-

drawer, and publisher of Amsterdam, v.'ho secured a con

sideriible reputation by publishing terrestrial and celestial

globes, which excelled in beauty and accuracy everything

that had preceded them. He was succeeded by his eon

John, editor of the well-known Atlas Major in 11 vols, folio.

The elder Blaeu constructed globes in three sizes, the

largest measuring 27 inches, the next about 1-lJ inches,

the smallest about 7i inches in diameter. The bodies of the

globes were usually made of wood, covered with plastic

composition upon which the maps were pasted in gores,

thus admitting of corrections being made from time to time.

In consequence of this no examples of his globes are knowu
to exist without additions of the 17th century. Mr P. J.

K. Baudet, who wrote the Life and Woris of W. J. Blaeu,

Utrecht, 1871, notwithstanding his utmost exertions, could

find in Holland only two pairs, one in the astronomical

observatory at Leyden, the other in the physical museum at

Amsterdam, the latter being of the smallest size. Another
pair, however, of the smallest size, dated 1G03, are in the

possession of Mr Henry Stevens; and a pair of the medium
size, belonging to Mr Fred. Miiller of Amsterdam, were ex-

hibited at the geographical congress held in Paris' in 1875.

Of the last pair, the celestial globe bears the date of 1G03.

The terrestrial globe, though still bearing the date of the

first edition of 1599, has received corrections of a much
later date, embodying the geographical results of the first

Dutch expedition to the East Indies under Houtmau in

1593, and those of Oliver Van Noort in the same year, and
of Le Maire in 1616. From a report-presented to theFrench
minister of public instruction by M. E. Cortarabert in 1855
we learn that a pair of fine globes by Blaeu is preserved

in the Bibliothtque de Bourges. Two pairs of the 27-inch

globes of Blaeu's heirs have recently beeu found, the first

in the library of Trinity House, Tower Hill, the second in

the British Museum, of date about 1645. In their main
features the globes of Blaeu coincide more or less with

several well-known maps published at this period, and with

othere to bo found in the atlases of Mercator and Hondius.

The only remaining globes of the 16th century known
to us are two pairs by A. F. Van Langren ; the first, pre-

served in the Bib. Nat. de Paris, iSect. Gtog., No. 405;
the second in the Bibliothcque de Grenoble, found

by M. E. Cortambert in 1855. In the latter library is also

to be seen a curious terrestrial globe in MS., made by some
monks of the Grande Chartreuse ; it is undated, but is sup-

posed to be of the 1 7th century.

It remains to notics briefly the few globes of a later

period that are remarkablo cither for their historical

interest, peculiar form, or great size. In the Academy of

Sciences at St Petersburg there are or were four that call

for notice. The first is a terrestrial one, 3 feet in diameter,

made at Pleskow by a deacon named Karpow JIaximow.
It is supposed to have been the first made in Russia. This
is accompanied by a planetary 2 J feet in diameter, presented

to Peter the Great by the company of English merchants
established in Russia. Here Ls also preserved a large ter-

restrial globe of copper, made in 16G4 by the heirs of \V. J.

Blaeu ; it is 7 feet in diameter, and was brought from
Moscow about 1747. In the same academy is preserved

the famous Oottorp globe; it is a hollow sphere 11 feet in

liameter, containing a table and seats for twelve persons.

[t was made by A. Bush in 1654, under the direction of

3!earius, from designs found among the papers of Tycho
3rahe, and was not finished until 1664. The outside re-

presents 'the . terrestrial globe,- the interior showing the

leavens ;, 1:116 stars are distinguished according to their re-

ioectivo magnitudes by gilt nails of various sizes. It was

presented to Peter the Great by Frederick IV. of Denmark
in 1713. The Czar was so pleased with his acquisition

that he had it transported by water to Revel, and thence
on rollers and sledges to bis new capital Being partly

burut in 1747, it was repaired again 1751, and adjusted to

the horizon of St Petersburg, the meridian and horizon

being made by an English mechanic named Scott.

The two largest complete globes existing are those pre-

served in the "Salle desGlobes"intheBibliothcqueNationa!e

of Paris. They are each 12 feet in dian.eter,' and were
made under the direction of the famous Italian geographer
Coronelli in- 1683, by order of Cardinal d'Estrces, the

Spanish ambassador, and presented'by him to Louis XIV.
They are made of wood, very solid, and are covered with
cloth or canvas on which the configurations have been drawn
by an able artist, particularly those on the celestial globe.

The meridians and horizons are of brcsize, the latter are

sustained by eight columns of the same material, and the

former by two bronze feet highly ornamentetL Between
the brackets that form the feet of the meridians is placed,

under each globe, a compats in marble and bronze ; the

ascent to these is by five steps which encircle each globe.

On the celestial globe painted blue are marked all the fixed

stars, and their constellations with the patlcs of the comets,

also the places of all the planets at the moment of the

birth of Louis XIV. This last event is alluded to also in

a hyperbolical inscription to be seen on a copper plate to

be found on it. The geography of the terrestrial globe is

based upon that of Sanson ; the sea being painted in deep

blue, and the land portions being white, the inscriptions

upon it are very legible. There is also to be seen on it a

bust of the king placed above a dedication somewhat like

that on the celestial globe. Although these globes are

without any great scientific value, they serve to indicate the

astronomical and geographical knowledge prevalent in

France at the end of the 17th century. A good illustration

of these globes, accompanied by a detailed account of their

history, by M. C. Letort of the Bibliothcque Nationale,

will bo found in La Naliire, No. 116, August 21, 1875.

In the Bib. Mazarine is preserved a terrestrial globe 8

feet in diameter, knov.n as the Louis XVI. globe. It is

made of copper engraved, the names of places being inlaid

with black, and is mounted on a temporary wooden struc-

ture, the beautiful accessories of bronze cast for it never

having been finished or utilized ;,they are, however, to be

seen in another part of the library. We learn from a MS.
description of this globe, also preserved here, that it was

made for Louis XVI., himself no mean geographer, by

the direction of Vergennes in 17S4. The geography of

it is based upon that of D'Anville, corrected by Robert

de Vaugondy and Le Clerc; it also indicates the net results

of all the voyages round the world made up to this period.

About 17G4 Dr Roger Long of Cambridge, professor of

astronomy and master of Pembroke, erected in "an outbuild-

ing of his hall a sphere 18 feet in diameter. The concave

interior was lined with tin, upon which was depicted all the

stars and constellations visible in England on the horizon

of Cambridge. The lower part of the sphere was cut off at

the diameter of 13 feet, and the truncated meridians were

screwed down on to a circle which ran on rollers of lignum

\iUe, the whole being movable by simple machinery pro-

vided for the purpose. It was capable of holding thirty

persons, and had an entrance by sis step's placed over the

South Pole. In the centre was placed a planetarium.

Although it is said funds- were left for its preservation,

it appears to have fallen into neglect and decay.

To these succeed in order of size the globes known as

" Gcoramas." One exhibited in Paris in 1S44 was 30 feet

in diameter ; another by Delanhard erected in 1 823 was 40

feet in diameter; of the last' the proprietor published i
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de.~cription. Tlien follows Wyld's well known grccil

globe," erected in Leicester Square, London, 60 feet in

diameter. The largest appeals to have been the one

erected by Colonel Langlois in Paris in 1825, on tlie

Champs Elys^es. This was 120 feet in diameter. As has

been truly said, these structures served more to satisfy

curiosity than to impart scientific instruction, (c. h. c.)

Manufacture.—The manufrtctuie of artificial globes has changcj
but little ia character during the last hundred years. Such im-
provements as have beeu introduced have reference either to tljc

qj-mlity of the maps or to the mode of mounting the globes. The
niiuiber of sizes manufactured has also beeu increased. Tlie

diameter has always been used to indicate the size of the globes,

and those now produced by the various makers vary from 1 to 36
inches.

The process of manufacture differs little if at all in the sizes of

globes ranging between Sand 25 inches. Thus supposing, for ex-

ample, a 12-inch globe {the ordinary school globe) is required to b'j

made, a spherical mould measuring some quarter of an inch less in

(liamoter is prepared on ^vhich to form hemispherical -caps that are

to constitute a hollow foundation for the globe. This mould, niado
preferably hollow for lightness, and having a central axle terminat-
ing iu poles, is wcU-grcased on the surface to enable it to resist

damp. To form tho caps, strips of white paper, damped in water,
nie first applied to the mould to form a coating thereon. Unon tliis

coating is applied brown paper saturated with paste, and alternate
layers of white and browu paper are added, until the required
thickness of paper, say ^V^h of an inch, is obtained. The change of
colour is adopted simply as a guido to the workman, that he may
know when he has completed a coating of paper. The mould thus
covered is put aside to dry, and after two or tlireo days the paper
covering is severed into two hemispherical caps, which are then
drawn off from the mould.
A wooden axlo furnished with poles (which will eventually form

the Dorth and south poles of the globe) is provided, of such a length
as will enable the caps, when fitted over tne poles, to. meet at their
severed edges. By means of glue these ed^Ts are joined up, ajid tlie

caps are firmly attached to the ends of the axle. Thus a hollow
sphere of rude outline is formed, measuring somewhat less than 12
inches in diameter. The next operation is to bring this sphere to
the required diameter for the globe, and to make it perfectly true.

For this purpose the ball is coated with a plastic composition of
whiting, boiled oil, and glue, and passed under the action of a steel

semicircle fitted with bearings for receiving tho poles of the ball, and
retaining the same in place while the ball is being slowly rotated.
By -ipplyiiig to the ball repeated coatings of this composition, and
removing all superfluities by means ot tho gauging edge of this
eteel semicircle, a smooth spherical surface is evcntimlly obtained.
"When the ball is finished and hard, it is tested in loose bearings to
see whetiier it will rem^iin quiescent in all positions. If it shows a
tendency to run round, the ball is balanced by tho introduction of
a counterweight at the highest part of its periphery. AVhei^ tliD

ball is balanced, and the hole made good by wliich the counterweight
was introduced, the surface is polislied, after which it is ready to re-
ceive the map. For 12-inch globes the maps of the earth and of the
heavens are engraved on steel or copper plates in 12 gores, measur-
ing each 30 degrees in width, and extending from pole to pole, ot
more usually to the 70th degree of latitiule, the remaining portion
of the maps being made up by north and south pole plates. This
arrangement is somewhat modified for larger globes. Thus, for
globes above 15 inches in diameter, the gores are divided in tiio

line of the equator, and they are also divided longitudinally for say
OLie-fourth of their length at the Ifith degree, in order to facilitate the
laying down of the maps evenly upon tho spherical surface. Prepara-
lory to covering tiic s[ihcre with the map, it is marked with lines
corresponding to the equator, parallels of latitude, and lines of lon-
gitude on the map, such linos serving as a guide for the workman.
The. gores of the map having beeu carefully cut out, they are
damped and laid down in proper order in a jiile upon a pasting'
ljL»,ird. The workman then covers "his polished ball, for tho length
and breadth of a gore, with paste, or, more properly, a preparation

. 1 1 starch, and having coated with starch the uppermost gore of the
pihi, he with an ivory kuifo lifts that gore, and lays it upon tho
pasted portion of the ball, fitting it to the lines marked thereon, and
smoothing dowrr creases, at the same time taking care that the lati-

tude and longitude lines of the gore correspond exactly with the
lines on the ball. Having laid down this gore in place, ho next
iippUcs a second gore in like manner, taking care that the two gores
shall join each other, and not expo^ic any portion of tho underlying
surface. In this way the workman proceeds until all the gores are
in place, and ho finishes the pasting of the ball by 'iT'jdying the pole
papers which fit respectively oti to the opposite ends of the gores. I'he
m:x\\ hns next to be sized, jireparatory to its being coloured, in order
to torni a resist to the vamisli which is subsequently to be applied
to the globe. The map is tinted and ouLlined with water colours,

and a coat of varnish is theu applied, ^Vhen this is dry the

globe is ready for mounting; after which the varnishing opera-

tjon is comjdeted by the apjdication in a heated room of several

coats of spirit varnish following qv.ickly the oue on the 'other.

Some skill is requisite in laying on tho v;iinish, so as to obtain a

surface as clear and smooth as glass. This result is unloi tuiiately

evanescent, as tlic best varnish is liable to discolour aiid to crack,

and thereby obscure to some extent tho legibility of the under-

lying map. After varnishing the globo will be fit to handle in

from four to six days. For the jMirpose of ntonnling the globe a

ilat ting, termed the brazen meridian, is ]irovided. and healings

are formed thereon to receive the poles of the glone. This ling

is divided on its face into 360 degrees, the numbi-ring of tluise

degree^' being from (which corresponds with the equator) to 90
at the poles on or* half of the ling, and on the other half the
numbering starts from the i)oles at 0, running up to 90, whilll*

corresponds with tho equator. Fitted to the I'olcs, and capable

of turning,thereon, are hour circles, which underlie the brazen
meridian, and are divided and numbeied to correspond with the

24 hours of the day and night. The fiame for tho receptiou of

tlio globe and ring is formed willi a Avooden hoii^oh, which consti-

tutes nn imaginary line dividing tlie globe into two equal parts, the
portion above the horizon bcijig tlic visible half, andtliat be low the
horizon the invisible half of the sphere. This horizon is covered,

like tho globe, with papere whi'di are varnished to piolect them fiom
injury. Tho hoiizon papery near their inner edge ire divided into

3(j0 degrees, by which are reckoned the azimuth and tho Dm]tlitu le;

thny also indicate the points of the comi)a&s in the spaeo called the
circle of the winds. The horizon of the frame is notched to receive
tho brass meridian, which rests in a ste]»- bearing fitted to the centr.il

pillar or block of the frame, and is held therein by a screw-stop,

which, entering an anuular groove in the bark of tho meridian,
leaves the ring free to turn round in tho Irame, for the purpose of

rectifyingtho globo, or bringin^^itsnxis to nuy desired angle with the
horizon. The fitting of the globe is completed by the quadrant of

altituile, consisting of a thin flexible slip of biass, jointed to a clamp-
ing nut, which is intended to embrace the brass meridian, and m^iy
,be adjusted thereon by a tightening screw. Tliis flexible strip or

blade is divided ofi" into 90 degrees, corresponding to those on the
equator, and is intended to measure distances between any two
places upon tho cuivcd surface of tho earth, or the altitude of the
sun, a star, or anj' planetary body in the heavens, and for this pur-
pose its graduations are numbered from to 90. A useful apjiendage

to tlie globe fraijie is a maiincr's compass, which facilitates tho
adjustment of the globes to their true polar position.

The value of a globe, whcllicr terrrsirial or celestial, del ?nds
mainly on tho quality of the maji \\i\\\ which it is covered. Before
the present century, Bnglish globes were not only poor specimens
of the engraver's ait, but the}' showed little attention to accuracy
of detail. Now, however, they rank in quality with, if they do not
surpass, the best foreign maps, notwithstanding that little encour-
agement is given to their manufacture. Si'ccimens of globe plates

published at the latter end of the 17th century in Italy arc yet to

be seen, wliich are a marvel of the cosmngrapher's art. Under the
patronage of tlic Venetian republic, P. Coroiielli, cosmographer to
tho republic, published a terrestrial and celestial globe of the un-
precedented size of 4 feet in diameter, which embodied the utmost
scientific knowledge of the time, and in tho constellations of the
celestial globe showed the finest quality of lino engraving ot its best

period. The composition of these figures served as a basis for

the remodelling of the constellations on English globes some 40
years sinco, at which time the drawing of the figures was not merely
barbarous, but absurd. "Whether these fine globes were ever manu-
factured it is now difficult to ascertain, but none are known to

exist except a celestial globe produced by the late Mr William
Newton, to wliom the globe manufacture is indebted for such im-
provements as have been introduced during the present century,

and another which is preserved in the Bibliothcque Nationale of

Paris, bearing the name of Deuvez as the maker.
An amusing illustration of the dilficullics which attend the de-

lin'^atnr of globe plates is to bo fcund in the pieface of a book
published in 1686, for its author, Mr J. Jloxon, entitled A Tutor
to Aalronoyny and Georfraphy. Jloxon appears to have been n

globe-maker, and in expatiating on thci improvements to be found
in his new terrestrial globe, he says:— "California is found to be
an island, though formerly supposed to be ]iart of the main continent,

whoso nortli-wcst shore was imagined to thrust itself forth close to

the coasts of Cathaio, and so make the supposed straits of Aninn."
On his globo, therefore, the peninsula was converted into an iiiland.^

Precisely the .same diihculties are now experienced by globe-makers;

and those who have wabdied, for example, the varied forms which
the lakoa in Central Africa have taken during the In.st 25 years will

understand at what risk the globe-maker corrects his co-stly plates,

to bring them up to llyj current geogiuphical knowledge.

The inconvenience ikttendiint on ihc tianr^port of large globe";,

mnnufactnred as above explained, not to speak of their excessive

cost, led to the inlroductiou of fiexible or compressible globes, both
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on the Continent nnd in the Unitcfl States. It decs not appear that

they have been exti-nsively manufacturpil, for at the best they were

but to};s, but they certainly displayed ^reat ingenuity in their con-

struction. A French manufacturer used a spherical bladder as abaso
5or his globe, affixing to it rigid poles, and covering it with a map
printed on soft white leather, which map was applied in the same way
as the mnp^ on the ordinary globe. By inflating the bladder through
a month-piece which was tittetl witli a stop-cock and constituted also

one of the poles^tho spherical form of the globe was obtained; and
by discharging tha air, the globe could he compressed into a small

space. A frame cofnposed of dyached pieces was also provided for

tliis globe, to permit of its being used for working problems thereon.

When not required for use, the globe and its fittings could be packed
into a very small compass. The best globes of this class were to be

seen in the American department of tlie 1851 Exhibition. ITiese

measured 24 inches in tliauieter, and were manufactured by the late

Mr Goodyear, of india-rubber fame; but they never obitained a

market iu England, and were evidently intended for rcfeience globes

only.

Some 50 years ago, the late Mr William Newton designed a pocket

globo of some merit. It was mounted in a spherical case, which,
opening at a centre line, disclosed the globo mounted in a brass ring

and within a fixed horizon. Upon this globe, measuring 3 inches

in diameter, numerous problems could be worked with tolerable

accuracy. His last and best improvement was what he termed tlie

" Newtonian Globe," It was designed chiefly for common schools,

and was set upon an iron pillar, which avoided the cost of a wooden
frame. The principal object, however, of the author was to convey
to children, in the most simple manner, an elementary acnuainlance
with the construction and movements o^ the heavenly bodies. The
author's design may be thus briefly explained. The Newtonian
globes are hung in stationary rings or meridiaus, and are capable

of turning upon their axes or poles for the purpose of showing the

real diurnal motion of the earth and the apparent diurnal motion
of the heavens, according to the Newtonian system or real structure

of the uiiiveise. In place of a wooden horizon, a sliding aunuijir

plate is substituted. On the terrestrial globo this plate acts as a

terminator to indicate the line of demarcation between day and
night. The globe is so mounted upon its pedestal that the axis

always lies in its true inclined positiuu, and points to the north polar

star in the heavens, A small brass ball rc]iresenting the sun is

mado to slide upon the meridian, and it is carried by an arched arm,
wliich connects it with the annular terminator. This ball is adjust-

able to correspond to the declination "or perpendicular position of the

suu north or south of the equator, according as the sun's declination

varies from day to day throughout the year; and the terminator
follows the motions of the sun. Upon the celesnal globe a similar

sliding annular plate marks the visible horizon of any place on the

earth's surface, and shows what iiart of the heavens would he there

seen at a given time ; it also assists in illusti-ating the rising and
Slotting of the sun and moon at diffelent seasons and periods of tlie

year, and the apparent diurnal rotation of the planets and fixed stara.

1 hese globes have been well appreciated in the north of Europe,
but as they are not in conformity witli English school books, they
have liad little success in the United Kingdom. (A. V. N.)

GLOBE-FISH or Sea-Hedgehog. By these names
some sea-fishes are known, which have the remarkable

faculty of inflating their stomachs with air. They belong to

the genera Diodon and Tetrodon. Their jaws resemble the

sharp beak of a parrot, the bones and teeth being coalesced

into one mass with a sharp edge. In the Diodonts there is

no mesial division of the jaws, whilst in the Tetrodonts such

a division exists, so that they appear to have two teeth above

and two below. By means of these jaws they are able to

break off branches of corals, and to masticate other hard
substances on which they feed. Usually they are of a

short, thick, cyclindrical shape, with powerful fins (fig. 1)

Fig. 1.

—

Di.odon maculatus.

Their body is covered with thick skin, without scales, bnt
provided with variously formed spines, the size and extent

of whicli vary in the different spncies. When they inflate

their capacious stomachs with air, they o?-snmc a globular

form, and the spines protrude, forming a more or less for-

midable defensive armour (iig. 2). A iiJih thus blown out

turns over and floats belly upv/ards, driving before the viind

a-nd waves. Many of these fishes are highly poisonous when

eaten, and fatal accidents have occurred from this cause.

It appears that they acquire poisonous qualities from their

food, which frequcMtly consists of decomposing or poi.son-

^^f^klfu

Fig. 2.

—

Diodon luacuhtCas (inllited). '

0U3 animal matter, such as would impart, and often does
impart, similar deleterious qualities to otlier fisli. They arc

most numerous between the tropics and in the seas con-

tiguous to them, but a few species live in large rivers, as,

for instance, the Tetrodon fahaka, a tish well known to all

travellers on the Nile. Nearly 100 different species are

known.

GLORIGERINA. See Foraminifeka.
GLOGAU (sometimes called Gross or Great Glogat'., to

distinguish it irom Klein or Little Glogau, iu the govern-
ment of Oppeln), is a fortified town of Prussia at the head
of a circle in the Lower Silesian government of Liegnitz,

situated partly on an island and partly on the left bank of

the Oder, about 80 miles S.E. of Frankfort. Among its

more important buildings are the catliedral, in the Gothic
style, and a castle in the Keiiaissance style, now used as a

courthouse ; and it also possesses a new town-bouse, a
synagogue, a poorhouse, an orphanage, a military hospital,

two gymnasia, and several libraries. Situated as it is on a

navigable river and at a junction of two or three railway

lines, Glogau carries on an extensive trade, which is fostered

by a variety of local industries, dealing with tobacco, beer,

oil, sugar, vinegar, bone-meal, earthenware, &c. One of its

publishing firms—that of Flemniing & Company—has at-

tained a wide reputation for maps. In 1871 the population

of Glogau, inclusive of the garrison, amounted to 18,2G6,

—

of whom G039 were Eoman Catholics and 947 Jews ; and
in 1875 it was stated at 18,062.

In the begirnins of the lltli century Glogau even t>cn a poi«i-
lous and fortified town, was able to withstnnd a regular siege 'by

the emperor Henry V,; but in 1157 the duke of Silesi.a, finding be
could not hold out ag.iinst Frederick Bnrbaroasa, set the place on
fire. In 12.'>2 the town, which had been raised from its ashes by
Henry the Bearded, hecair.e the capital of a principality' of Glo;:;ai),

which continued till 150G, when town and district were united to
the Boliemian crown. In the course of the Thirty Years' "War
Glogau suffered greatly. The inhabitants, who had become Pro-
testants soon after the Reformation, were dragooned into conformity
by Wallenstein's soldiery ; and the Jesuits received permission to
build themselves a church aud a college. Captured by the Pro-
testant allies in 3632, and recovered by the Imperialists in 1633,
the town was again captured by the Swedish jjeneral Torstenson in

1642, and continued in Protestant hands till the peace of West-
phalia in 164S. In 1741 the Pnissians took the place by storm,

and during the Seven Years' "VTar it formed an important centre of

operations for the Prussian forces. After the battle of .lena it fell

into the hands of the French ; and they have reason to be proud of

the gallant defence made by Laplane, who held out against tho

Russian and Prussian besiegers, after the battle of Katzbatli

(August 26, 1313), till the 17tli of the foUowitij April.
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GLOSS, GLOSSOGRAPHER, GLOSSARY, GLOSS-

ATOR. The Greek word yXwa-cra, meaning originally a.

tongue, hence a language or dialect, gradually came to denote

especially any obsolete, foreign, provincial, technical, or other-

wise peculiar word or use of a word (see Arist. , Hhet. iiL

3, 2) ; and the making of collections and explanations of such

yXmra-ai was at a comparatively early date a well -recognized

form of literary activity. Even in the 5th century, among
the many writings of Democritus of Abdera was included a

treatise entitled ITcpl Ofxypov -q opOonnLtj^ koX yXwc-creoji'.

It was not, however, until the Alexandrian period that the

yki>}<raoypa.4>oi became very numerous. Of many of these it

13 probable that even the names have perished ; but in the

writings of AthenKus alone (c. 250 a.d.) allusions are to be

found to no fewer than thirty-five. Among the earliest may
be mentioned Philetas of Cos (d. c. 290 B.C.), the elegiac poet,

to whom Aristarchus dedicated the treatise Trp6i^i\7]Tay;

he was the compiler of a lexicographical work, arranged

probably according to subjects, and entitled 'Araixra or

rA.wcro-a6 (sometimes araKroi yXuKTo-ai). Next came his dis-

ciple Zenodotus of Ephesus (c. 280 B.C.), one of the earliest of.

the Homeric critics and the compiler of r\wcro-ai 'OprjpiKdi;

Zenodotus in turn was succeeded by his greater pupil Aristo-

phanes of Byzantium (<;. 200 E.C.), whose great compilation

irtpl \(^(u>v (still partially preserved in that of Pollux), is

known to have included 'AttlkoX Xt'ftis, AaxiuviKat yXuia-trai,

and the like. From the school of Aristophanes issued more
than one glossographer of name,—Diodorus, Arteraidorus

(ykuicra-ai, and a collection of Ac'fets 6\frapTVTiKai), Nicander of

Colophon (yXwcro-ai, of which some twenty-six fragments still

survive), and Aristarchus, the famous critic, whose numerous
labours included an arrangment of the Homeric vocabulary

(Ae'|«9) in the order of the books. Contemporary with the

last named was Crates of Mallos, who, besides making some
new contributions to Greek lexicography and dialectology,

was the first to create at Rome a taste for similar investi-

gations in connexion with the Latin idioms. From his

school proceeded Zenodotus of Mallos, the compiler of

'E6nKai Ae'ffis or yXwaa-ai, a work said to have been designed

chiefly to support the views of the school of Pergamus as to

the allegorical interpretation of Horner.^ Of later date were
Didymus (Chalkenteros, c. 50 B.C.), who made collections

of At'fei; TpayoiSovpevai, KoipiKai, &c.; ApoUonius Sophista

(c. 20 B.C.), whose Homeric Lexicon has come down to

modern times ; and Neoptolemus, kuown distinctively as

yKoi(T(Toypd<jjo<;. Coming down to the beginning of the

first century of the Christian era we find Apion, a gram-
marian and rhetorician at Rome during the reigns of

Tiberius and Claudius, following up the labours of Aristar-

clius and other predecessors with yXHa-a-ai 'Op-qpiKa!, and
a treatise Trcpl t^s 'Poj/xaiK^s SiaXcxrou ; Heliodorus or

Herodorus was another almost contemporary glossographer
;

Erotian also, during the reign of Nero, prepared a special

glossary for the writings of Hippocrates, still preserved.

To this period also Pamphilu.s, tho author of the Xtipuiv,

from which Diogenian and Julius Vestinus afterwards drew
30 largely, most probably ' belonged. In the following

century one of the most prominent workers in this depart-

ment of literature was iElius Herodianus, whose treatise

Trepl jxov-qpavi Xc'^cwg has been edited in modern times, and
whose £7ri;u.epio-/toi' we still possess in an abridgment ; other

names are those of Pollux, of Diogenian (Xe'^is irai'ToSa^'),

of Julius Vestinus (tViTo/ij; tUv na/x<^A.ou yXuitrauiv), and
especially that of Phrynichus, who flourished towards the

close of the 2d century. His Edoija- nominum et verhorum
Altkorum has frequently been edited. To the 4th century

belongs Ammonius of Alexandria (c. 389), who wrote -a-cpi

6po!uiv Kol Siatfjoptav Xt'^cwr, a dictionary of word.3 used in

'See }Iattlia:i, Olossaria graca, Moscow, 17"i-5.

senses different from thoee in which thoy had been employed
by older and approved writers. Of somewhat later date is

the well-known Hcsychius, whose often-edited AefiKoi'

rightly superseded all previous works of the kind ; Cyril,

tho celebrated patriarch of Alexandria, also contributed

somewhat to the advancemeut of glosaography by his

fTvvaytxtyrj Twi' wpos ht.a(j>opov arjpatriav Stac^opajs Tofovpiivtiiv

Xc'^cwi' ; the names of Orus and Orion, of Philoxenus, and
of the two Philemons also belong to this period. Tho works
of Photius, Suidas, and Zonaras, as also the Etymolorjicum

ilac/num, to whicli might be added the Lexica Saiiger-

Titansia and the Lexica Segueriana^ have ab-eady been
referred to (Dictionary, vol. viL p. 183). In Latin lexi-

cology the most prominent name is that of Festus, who.se

only extant work, however, is but an epitome of the treatise

of Verrius Flaccus De Verhorum Significatu. This last-

named author had himself been preceded by Varro (De
Lingxta Lalina), who in turn makes allusion to several before

him "qui glossas scripserunt." The introduction of gram-
matical and linguistic studies into Rome is usually attributed

to Crates of Mallos (c. 267 B.C.) mentioned above.

To a special categoryof technical glossaries belongs a

large and important class of works relating to the law-

compilations of Justinian. Although the emperor forbade

under severe penalties all commentaries (tTrofinJ/xara) on

his legislation {Const. Deo Auciore, sec. 12; Const. Taida,

sec. 21), yet indices ('Ii'Sixei) and references (TrapaTtrXu),

as well as translations {IppijKiai Kara TrdSa) and para-

phrases (ipptjvciac els TrXaVos), were expressly permitted,

and lavishly produced. Among the numerous compilers of

alphabetically arranged Xe'fas 'Puj^aiKui' or Aarcinrai', and
•yXoicro-at t'opiKai (Glossa; nomicfe), Cyril and Philoxenus

are particularly noted ; but the authors of Trapaypatjjai, oi

a-qpetuicrus, whether e^wOcy or eawOct' K^iptvai^ am too

numerous to mention. A collection of these Trapayparpa!

rCiV TraXaton/, combined with veat Trapaypatjiai on the revised

code called ra /Jao-iXixa, was made about the middle o£ the

12th century by a disciple of Michael Hagiothcodorita.

This work is known as the Glossa Ordiiuiria tuv fiaiTiXiKwv.-

In Italy also, during the period of the Byzantine ascend-

ency, various glossa.>(glosse') and scholia on the Justinian code

were produced;^ particularly the Turin gloss (reprinted by
Savigny), to which, apart from later additions, a date prior

to 1000 b usually assigned. After tho total extinction

of the Byzantine authority in the West the study of law

became one of the free arts, and numerous schools for its

cultivation were instituted. Among the earliest of these

was that of Bologna, where Pepo (1075) and Irnerius

(1100-1118) began to give their expositions. They had a

numerous following, who, besides delivering exegetieal

lectures (" ordinariaj " on the Digest and Code, "extraordi

naria; " on the rest of the Corpus Juris Cin/is), also wrote

Glosste, first interlinear, afterwards marginal.^ The series

of these glossators was closed by Accursius (see Accoitso)

with the compilation known as the Glossa ordiimria or magia-

tralis, the authority of which soon became very great, so

that ultimately it came to be a recognized maxim, "Quod
non agnoscit glossa, non agnoscit curia."* For some

*SeoLaLbe, Vetercs glossce verhorum Juris qiicci passim in Bajtilicts

Tcpcriuntur (1605); Otto, Thesaurus jitris Romam, vol. iiL (1697);
Stephens,. rAcsauru^ lingua: Grwccr, vol. viii. (1825).

*Sc0 Biener, Gcsckichtc der Novetlen, p. 229 sqq.

* Irnerins himself is with some probability believed to h.'ive been tho

author of the BRACHTLoars {q.v.\

*ThU3 Villani (/>r origine ciin'tutis Fhreittina:) s.iyej of the Glosa-i;

that " tanta: .auctoviLitis gratitcquo fiiere, ut conaensa oiniiiuin publico .

approbateuturelspretisnbolitiaquepeiiitus aliis solrejuitustoxtus Icgiini

oppositffi sunt et ubique terrariiui bino controversia jiro Icgibus obser-

vantur, ita ut propptnodu ni ncf?is eit, non sccus quam tcxtui, Glost^is

Accursii coiitraire, sicut antiqiia fania refercnte coniperi." For similar

testimonies sec Baylo's Dictionnaire, s.v. "Accursius" and Rudorfi^

Rom, ReMsgexlucMe, i. p. 333 (1S57).
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Account of the glossators on the canon law, soe voL v.

p. 20 (Ca\on Law).
Bible Glosses.—With the decay of learning and originality

daring the dark ages grew the necessity for making and
the custom of transcribing on manuscript copies of the

Vulgate various notes, explanatory or otherwise, of the text.

Ultimately collections of these glosses or sets of glos.?e3

:am6 to be made. They are distinguished as either

marginal or interlinear. The most famous collection of

Glossce marginales was that made by Walafridus Strabus

in the 9th century ; it consists of notes grammatical, his-

torical, and theological, called from the writings of Augus-
tine, Ambrose, Jerome, Gregory, Isidore, Bede, AJcuin, and
Hrabanus Maurus, with additions by himself. The inter-

linear glosses (which as a rule were not so full as the

marginal) were sometimes theological but more generally

purely philological A somewhrt impoitant collection of

interlinial glosses belonging to the former class was made
by Anselm of Laon {e. 1100). The plulological glosses

have considerable value to the linguistic student, especi.illy

those which originated in Germany during the Carolingian

period. The SIS. vocabularies in the libraries of St Gall,

Jlunich, Vienna, drc, have been frequently examined of

late years with results which have been fully indicated by
Raumer in his treatise on the influence of Christianity upon
Old High German {Einwirlcung des Chrisientkums auf die

althoclideutsche Sprache).^ Some interlinear vernacular

translations of portions of the Bible into the Anglo-Saxon,
of the 9th and following centuries, have also been recently

reprinted (see English Bible).

GLOSSOP, a municipal borough of Derbyshire, is situ-

ated on the extreme northern border of the county, 14 miles

RS.E. of llanchester. It is the chief seat of the cotton

manufacture in Derbyshire, and it has also woollen and
paper mills, dye and print works, and bleaching greens.

The town has for several years been rapidly increasing in

bize, and now consists of three main divisions, viz., the Old
Town (or Glossop proper), Howard Town (or GIossop Dale),

and Mill Town. The principal buildings are the town hall

and market-house, the temperance hall, the grammar school,

and the mechanics' institution. In the immediate neigh-

bourhood is Glossop Hall, the seat of Baron Howard, lord

of the manor, a picturesque old building with extensive

terraced gardens. On a hiU near the town is Milandra
Castle, the site of a Roman station.

Glossop was granted by Henry I. to William Peverel, on the
attainder of whose son it reverted to the crown. In 1157 it was
rifted by Henry II. to the abbey of Basingwcrk. Henry VIII.
bestowed it ou the carl of Shrewsbury, and it now belongs to the
Howards. It was made a municipal borough in 1866. The popu-
lation in 1S71 was 17,046.

GLOUCESTER, a connty in the west midland district

of England, bounded on the K by Worcester and Warwick,
on the S. by Somerset, on the E. by Oxford and WUts, arfd

on the W. by Hereford and Monmouth. The river Wye
'orms the western boundary line, the Stratford Avon part
of the northern, the Bristol Avon the south-western, and
the Thames for some miles the south-eastern. The shape
of the county is irregularly elliptical, its greatest length in

direct line from Bristol to Clifford Cnambers (N.E.) being
.0 i miles, its greatest width from Down Ampney to Pres-
ton, near Ledbury, at right angles, 33 miles. The area,

according to the tithe surveys—deducting 3000 acres
af detached land incorporated by an Act of 1844 with
the counties of Worcester, Warwick, and Wilts, by which
they were surrounded, and 17,688 acres of water—amounts

' Considerable interest of a similar kind attaches to the so-called
Olosscc malierffica: \ipon the Latin tert of fhc Gaticiaw. It was st-one
time held that in these glosses we have some relics ol the incienir Celtic
».on?uo

; bat their traly Germanic character was afterwards concluniTelv
established by Jacob Grimm.

to 805,102 acres, mostly cultivable. The county contains

29 hundreds, among which are grouped 351 parishes,

227 tithings, liberties, and hamlets; and the parishes are

arranged in 17 poor law unions for the relief of the poor,

and 21 petty sessional divisions for the administration of

justice and sanitary purposes. Electorally Gloucestershire

is divided into the two divisions of East and West Glouces-

tershire, each returning two members. The latter com-
prises Dean Forest to the Severn bank (the " Eye between
Severn and Vi'ye " of the local proverb), and the country

S. of the former river to S.E. and N.E. of Dursley, the

chief polling place of the division. East Gloucestershire,

comprehending the rest of the county, has its chief polling

places at Gloucester and Cheltenham, and besides these

boroughs, the former of which returns two members
and the latfer one, has within its limits the boroughs of

Stroud with two members, and Tewkesbury and Cirencester

with one each. West Gloucestershire, sharing with North
Somerset the city of Bristol, sends two more members to

parliament, so that the total representation of the connty
is 13 members. Gloucestershire contains 28 market-towns
and 2 cities.

Tlie population of the county in 1851 was 458,805
(218,187 males and 240,618 females); in 1861 it was
485,770 (229,009 males and 256,761 females) ; and in

1S71 it had increased to 534,320 (251,943 males and
282,377 females). Since the first census in 1801 the

population has increased by 283,917 persons, or 113 per

cent.

The population of the principal towns at the census of

1S71 was as follows :

—

Tetbury S,34s)

Newent 3,168
Dursley 2,617
Wottou-under-Edge 2,314
Kewnham „. 1,433

Bristol city 1S2,552
Cheltenh.am 41,923
Gloucester. 18,341
Stroud 7,082
Cirencester 6,096
Tewkesbury 5,409

The county has three natural divisions, the hill, the

vale, and the forest, parallel to each other north and south.

(1.) The hiU country, which, except the high ground of the

Forest of Dean, consists wholly of the Coteswolds, a range

extending from Broadway near Chipping-Campden on the

north to Bath on the south, and from Birdlip hills on the

west to Burford on the east, and traversing the eastern side

of the county at an average elevation of 700 feet, though in

parts, as at Cleeve Hill near Prestbury, it is 1134 feet

above the level of the sea. It cover's nearly 300,000
acres of undulating table-land, locally subdivided into the

Southwolds betwixt Bath and Badminton, the Stroudwater

hills betwixt Tetbury and Woodchester, and the Coteswolds

proper, or the rest of the hill country northward. (2.) The
Vale, or that level tract extending from the base of the

Coteswolds to the east bank of the Severn, the upper or nor-

thern part of which expanse is known as the vale of Glou-

cester, and embraces Gloucester, Cheltenham, Tewkesbury,

and some 50,000 acres ; whilst the lower is the vale of

Berkeley, a tract of similar area reaching from Au.'it Cliff

on the Severn opposite the mouth of the Wye to Robin's

Wood hill, two miles south-east of Gloueesten The vaj£

of Gloucester is a continuation of the vale of Evesham.

(3.) The Forest division is the peninsula lying between the

Wye and the Sevetn, in modem times limited to the Forest

of Dean, but anciently occupying all Gloucestershire west

of Severn, and covering some 43,000 acres. "The area of

the present forest is 23,015 acres, 11,000 of whicli are en-

closed.. Its length from north to south is 20 miles, its

hreadth (east to west) 10 miles.

Geology.—Though the igneoiis rocks are "little de-

veloped, th^ great variety of sedimentary deposits makes

Gloucestershire a rich field for the geologist. lAt
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Damory, Charfield, and Woodford is a patch of green-

stone, the cause of the upheaval of the Upper Silurian

basin of TortworLh, in which are the oldest stratified

rocks of the county. Of these the Upper Llandovery

is the dominant stratum, exposed near Damory mill,

Micklewood chase, and Purton passage, wrapping round

the base of May and Huntley hills, and reappearing in the

vale of ^Yoolhope. The Wenlock limestone is exposed at

Falfield mill and Whitfield, and quarried for burning at

May hill. The Lower Ludlow shales or mudstones are seep.

at Berkeley and Purton, where the upper part is probably

Aymestry limestone. The series of sandy shales and sand-

stones which, as Dowiitou sandstones and Ledbury shales,

form a transition to the Old Red SandstoixH, are quarried at

Dymock. The " Old Red " itself occurs at Berkeley, Tort-

worth Green, Thorubury, and several places in the Bristol

coal-field, in anticlinal folds forming hills. It forms also

the great basin extending from Ross to Monmouth and from
Dymock to Mitchelclean, Abenhall, Blakeney, &c., within

which is the Carboniferous basin of the Forest. It is cut

through by the Wye from Monmouth to Woolaston. This
formation is over SOOO feet thick in the Forest of Dean.
The Bristol and Forest Carboniferous basins lie within the

synclinal folds of the Old Red Sandstone; and though the

Beams of coal have not yet been correlated, they must have

been once continuous, as further appears from the existence

of an' intermediate basin, recently pierced, under the

Severn. The. lower limestone shales are 500 feet thick

in the Bristol area, and only 165 in the Forest, richly

fossil iferous, and famous for their bono l:)ed. The great

marine series known as the Mountain Limestone, forming

the walls of the grand gorges of the Wye and Avon, are

over 2000 feet thick in the latter district, only 480 in the

former, where it yields the brown hematite so largely

worked for jron even from Roman times. It is much used

too for lime and road metal Above this comes the Mill-

stone Grit, well seen at Brandon hill, where it is 1000 feefc

in thickness, though but 455 in the forest. On this rest

the Coal-measures, consisting in the Bristol field of two great

series, the lower 2000 feet thick with oC seams, the

upi i;r 3000 feet witU 22 seams, 9 of which reach 2 feet in

thi'jknesa. These two series are divided by over 1700 feet

of hard sandstone (Pennant Grit), containing only 5 .coal-

seams. In the Forest coal-field the whole series is not 3C00
feet thick, 'with but 15 seams. At Durdham Down a
Dolomitic conglomerate, of the age known as Keuper or

Upper Trias, rests unconformably on the edges of the

Palaeozoic rocks, and is evidently a shore deposit, yielding

dinosaurian remains. Above the Keuper clays come the

Penarth beds, of which classical sections occur at West-

bury, Aust, itc. The series consists of grey marls, black

paper shales containing much pyrites and a celebrated bone

bed, the Cotham landscape marble, and the white Lias

limestone, yielding Osirea Liasika and Cardium liha'ti-

cum. The district of Over Severn is mainly of Keuper
marls. The whole Vale of Gloucester is occupied by the

next formation, the Lias, a wajm sea deposit of clays and

clayey limestones, characterized by ammonites, belemnites,

and gigantic saurians. At its base is the insect limestone

bed. The pastures producing Gloucester cheese arc on the

clays of the Lower Lias. The more calcareous Middle Lias

or raarlstone forms hillocks flanking the Oolite escarpment

of the Coteswolds, as at Wottou-under-lEdge, and Church-

down. The Coteswolds consist of the great limestone

series of the Lower Oolite. At the base is a transition

series of sands, 30 to 40 feet thick, well developed at Nails-

worth and Frocester. Leckhampton hill is a typical section

of the Lower Oolite, where too sarlds are capped by 40 feet

of a remarkable pea j^iit. Above this are 147 feet of free^

strone, 7 feet of oolite tnarl, 34 feot of upper freestona.

and 38 feet of ragstone. The Painswirk stone, telongo

to lower freestone. Resting on the Inferior Oolite, and
dipping with it to S.E., is the "fuller's earth," a rubbly
limestone about 100 feet thick, throwing out many of U:e

springs which form the head waters of the Thames, ii'ext

comes the Great or Bath Oolite, at the base of which are the
Stopesfield " slate " beds, quarried for roofing, paling, Ac,
at Scvenhampton and elsewhere. From the Great Oolite

Minchinhampton stone is obtained, and at its top is about
40 feet of llaggy Oolite with bands of clay known as the

Forest Marble. Kipple marks are abundant on the flags;

in fact all the Oolites seem to have been near shore or in

shallow water, much of the limestone being merely com-
minuted coral. The highest bed of the Lower Oolite is the

Cornbrash, about 40 feet of rubble, productive in corn, form-

ing a narrow belt fro.m Siddington to Fairford. Near the

latter town and Lechlade is a small tract of blue Oxford
Clay of the Middle Oolite. The county has no higher

Secondaiy or Tertiary rocks ; but the Quaternary series ia

represented Ly much northern drift gravel in the Vale and
Over Severn, by accumulations of Oolitic detritus, including

post-Glacial extinct mammalian remains on the flanks of

the Coteswolds, and by submerged forests extending from
Sharpnes.s to Gloucester.'

Agriculture.— In the soil of the hill country is so much
lime that a liberal supply of manure is required. This is

provided by folding sheep, and by paring and burning the

turf and strewing the ashes on the surface. Good crops of

barley and oats are thus obtained, and even of whsat, if the

soil is mixed with clay. But the poorest land of the hill

country aifoids excellent pasturage for sheep, the staple

commodity of the district; and the sainfoin, which grows
wild, yields abundantly under cultivation. The Coteswolds
have been famous for the breed of sheep named from them
since the early part of the 15th century,—a breed hardy
and prolific, with lambs that quickly put on fleece, and
become attempered to the bracing cold of the hills, where
vegetation is a month later than in the vale. Improved
of late years by judicious crossing with the Leicester

sheep, the modern Coteswcld has attained high perfection

of weight, shape, fleece, and quality. The ewes are good
mothers ; the wool produce, of which the staple is long and
mellow to the hand though rather coarse in quality, is an
important item, averaging from 7 to 8 lb a head in a

Cotesr.'oid flock. An impulse has been given to Coteswold

farming since the chartering in 1845 of the Royal Agii-

cultural College at Cirencester, to instruct young men in

farming aua the kindred sciences. The pupils engage in

the cultivation of a farm of 700 acres attached to the col-

lege, a Gothic structure near Cirencester, which has hitherto

accommodated on an average 100 inmates. Yet, despite

the march of improvement, the aspect of the district is

scanewhat barren, owing to the absence of trees and hedge-

rows in the so-callad " stone wall " country, and to the

size cf the farms, sometimes exceeding 1000 acres. Cattle

are kept for hom.e needs and to improve the soil. Oats

and barley are the chief grain crops. In the Vale the decj>

rich black and red ioam.y soil is well adapted for cattle,

and a moist mild climate favours the growth of grasses

and root crops. A. great proportion of the Vale is in per-

manent pasture, and its farmers look largely to hay

as the winter food of their stock. The cattle, save on the

frontier of Herefordshire, are mostly shorthorns, of whicli

* Authorilies.—Geolcfiy of East Somerset and Gloucester Coal-fehh,

H. B. Woodwojd, F.G.S. ! Memoirs of O'eol. Survei/, Lomlon, ]87C
;

"Gi-ology of Countrj- round Chcltei.ham," E. Hull. A.B., F.G.S.,

in ifemoirs of Geol. SiirOey, 1857 ;
" Gonlogy of Parts of Wilts and

GloudeiSter," ib., 1852; The Coteswold HMs, Join Lycett, London,

1857; pUpew by Mr Lycett in Quart. Jount. of Geol. Soc., voL iv.,

and by Dr Wright \n vols. xii. and xvi.
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many are fed for distant markets, many reared and kept

for dairy purposes. Tlie rich grazing tract of the Vale of

Berkeley is said to produce annually 1200 tons of the

famous double Gloucester cheeses, and the Vale in general

has long been celebrated for its cheese and butter. The
Vale of Gloucester is the chief corn district. Its aspect is

generally pastoral, characterized by grass-lands hemmed in

with hedgerows and hedgerow timber, and dotted with

apples, pears, and orchard fruit as if to compensate for the

comparative barrenness of the Coteswolds. The Vale, from

its position and climate, is subject to violent storms of wind
and rain.

Statistics of Agriculture for Gloucestershire as returned on
ith of Jutu 1878.

Total area 804,977 acres.

^otal acreage under crops, bare fallow, and grass;— 648,795 ,,

BSdrn crops (nearly one-half wheat and one-fourtli

barley) '172,515 „
'Green crops (about tw&^thirds turnips and swedes)... 62,679 ,,

Grasses under rotation 94,279 ,,

Pennauent pasturage 307,026 ,,

Bare and fallow 12,263 ,,

Flax nnd hops 33 „

Live Stock.

tforses 25,725
Cattle 107,236
Sheep.., 416,853

Pigs 69,331

! According to the Owners and Heritages Eeturn 1872-73,

the county was divided among 37,705 proprietors, holding

land whose acreage was 733,640, and whose gross esti-

mated rental was £2,556,543. The estimated extent of

commous and waste lands was 7429 acres. Of the owners
76 per cent, possessed less than one acre, and the average

value all over was £3, 8s. ll|d. There were 10 proprie--

tors who possessed upwards of 5000 acres, viz. :—Lord
Fitzhardinge, 18,264; Duke of Beaufort, 16,610; Lord
Sherborne, 15,773; Earl Bathurst, 9967; Crown Pro-

perty, 9575 ; R. S. Holford (Weston Birt), 9332 ; Thomas
W. C. Master (Cirencester), 7226 ; Earl Eldon (Encomb),

6664 ; Lord Sudeley (Winchcomb). 6620 : Earl Ducie,

5193.

Forest District.—The surface of this district is agree-

ably undulating to the height of from 120 to 1000 feet, and
its sandy peat soil renders it most suitable for the growth of

timber, which is the cause of its having been a royal forest

from time immemorial. John Evelyn records that the com-
manders of the Armada had orders not to leave in it a tree

standing. In the reign of Charles I. the Forest contained

105,537 trees, and, straitened for money, he granted it to

Sir John Wyntour for ^£10,000, and a fee farm rent of

£2000. The grant was cancelled by Cromwell; but at the

Kestoration only 30,000 were left, and Wyntour, having got

another grant, destroyed all but 200 trees fit for navy
timber. In 1680 an Act was passed to enclose 11,000
acres and plant with oak and "beech for supply of the

dockyards ; and the present forest, though not containing

very many gigantic oaks, has six " walks " covered with
timber in various stages of growth. The two finest oaks
of the Forest are a headless giant 45 feet in girth just out-

side the village of Newland, to the left of the road from
Coleford to Monmouth, and "Jack of the Yat," with 19 feet

of girth, on the right of the roadside from Coleford to

Mitcheldean.'

^ The Forest is locally governed by two crown-appointed deputy
gavellers to superintend the woods and mines, and four verderei-s

elected by the freeholders, whose office, since the extermination of the
deer in 1850, is almost purely honorary. From time immemorial all

persons bom in the hundred of St BiiaVel's, who have worked a year
and a day in a coal mine, become " free miners," and may work coal
in any part of the Forest not previously occupied. At the present
time the Forest laws are administered at the Speech-House by ttie

qneec's officers and the free miners.

10—25

Botany.—The flora of the county, representing that of

the two main hydrographical areas of the kingdom and of

various geological formations, is extremely rich. Its dis-

tinct forms of phanerogams number more than half the
British flora. But there is little bog land in the county,
and no true sea coast. Hence certain gaps in the list of

indigenous plants. There are only some 25 species of

ferns ; but the rare flowers mentioned below are worthy
of note as indigenous.^ The quantity of mistletoe on the
numerous apple trees in the cider orchards of the Vale is

another botanical feature of the county, a parasite occurring

on other trees also, notably on the Badham Court oak,

Sedbury Park, Chepstow, and on the Frampton-on-Severn
oak. The elm, used at Bristol for shipbuilding, the
willow, and the maple form the chief hedge timber of the
Vale, while in the Forest some fine hollies, 6 feet round, are

found amongst the oaks. The Spanish chestnut at Tort-

worth, PiflTs elm, Boddington, near Cheltenham, and the
Lassington oak are the most notable trees of the county.
JIustard was once much cultivated in the Vale, " few houses
being without a cannon ball and bowl in which the seeds
were bruised " (see Rudge's General Viiws of Agriculture of
Gloucester, London, 1807).'

Communication and Trade.—Gloucestershire is, in virtue of its

two city ports, Bristol and Gloucester, a maritime county. The
approach to the first is by the Somerset Avon, to the second by
the Severn, or, more strictly, by the Gloucester and Berkeley
canal, for which, owing to the dangerous navigation of the Severn,
an Act was obtained in 1793, though the works were not com-
pleted and opened for traffic till 1827. They consisted of a small
tidal basin and lock at Sharpness Point, on the Severn, near
Berkeley, connecting the estuary of the river by a ship canal 16
miles long with the city of Gloucester, wher* there was a suitable

discharging dock, and where the canal was again connected with
the liver Severn by a lock. The gradual extension of the trade
necessitated a corresponding extension of the works, and in 1869 a
new and enlarged entrance, half a mile further down the river, was
projected, with suitable dischaiging and repairing docks, which
last form one large sheet of water on the same level as the old
canal connecting them also with Gloucester. These were com-
pleted and opened in 1874. Through the river Severn from Glou-
cester to Worcester and Stourport the port is brought into direct

communication with the great system of internal canals throughout
the kingdom, and both at Sharpness docks and Gloucester is in

direct communication with the Midland and Great Western rail-

way systems. The following are the trade statistics of the year
ending September 25, 1878.

Tons. Tons.

Foreign imports 428,532
Coasting 105,224

Foreign exports- 51,047
Coasting 112,176

633,756

163,223

Total traffic 696,979

Of the foreign imports 253,643 tons, amounting to about
1,200,000 quarters, were grain and seed. The port is well situated

for a com port, its com warehouses at Sharpness accommodating
100,000 quarters, and those at Gloucester about 130,000 quarters.

The new works at Sharpness will accommodate vessels up to

2500 tons burden.
The Severn Bridge railway—5 miles in length—commences at

Lydney by a junction with the Great "Western Railway and the

Severn and "Wye lailway, crosses the Severn at Purton Pass^e,
and terminates at the Berkeley new docks by a junction with the

Midland, thus forming a long-needed connexion between the two
sides of the river, and shortening the distances from South Wales
to London by 14 miles, and from South Wales to Bristol by 20.

' Anemone Puhalilla : Aralis stricla ; Thlaspi perfolialum ; Bvi-

chinsia pctrcea; Polygala oxypteraandcalcarea; Cerastiumpwntluini

Lotus angiLstissimus ; Pyrus pimuUiJida ; Epildt/ium lanaoUUwn ;

Sedum mpeslre ; Trinia vulgaris ; Limnanihem-um nymphaeoides ;

Veronica hybrida ; Orobanche Sederce ; Cynoglossum montanum ;

Vtricularia neglecta ; Daphne Mezerenm ; Bvxus sempermrms ; Ce-

phalanthera rubra ; Oalanthus nivalis.

' Authorities.—Svete'a Flora Bristcliensis, 1854; Bnckman's

Botany of Cheltenham, 1844; Marshall's Rural Eeonomi/ of Olouces-

tershire, 1789; H. G Nicbolls Forest of Dean, 1858; and MS. Floras

of Gloucestershire, by Messrs Barker and Boulgcr.
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Its great local iin^.ortanco cousists in providing a communication
from South Wales and Dean Forest and their co.il-fields to tlie

Berkeley new docks and the south of England, and is evidenced by
the various competing schemes introduced in the same session of

1872 for bridges having the same object. The great iron bridge

itself consists of girders constructed on a modification of the bow-
string principle, and rests on piers composed of cast iron cylinders

sunk down in the rock and filled with concrete. Commencing with
the Lydney shore, the spans are as follows :— one of 134 feet, two of

327, five of 171 feet, thirteen of 134, and one of 196 feet (inclusive

of awing bridge over canal), making in all 22. The width of the

river is 1186 yards, and the total length of the bridge, including

the masonry viaduct and swing span, 1387 yards. While the main
object of this stupendous undertaking is the transit of coal, arrange-

ments are also contemplated for passenger traffic across the river.

Another canal, once of great importance to the commerce of

Gloucestershire, is the Thames and Severn canal, connecting the
navigation of these two great rivers, the first of which rises at the
tack of Leckhampton Hill, at Seveq Springs. .The Thames and
Severn canal begins at Lechlade on the former river, and joining
tho Stroudwater canal, which crosses the Gloucester and Berkeley,-

enters the Severn at Framilode. But this canal, though of con-
siderable engineering skill, is now but Tittle used, the Great
Western railway having almost entirely superseded it ; and it is

the same with another capal running from the Severn at Gloucester
to Newent and Ledbury.

Manufcwtures.—Gloucestershire is also an important manufac-
turing county. V In the time of Edward III. tho manufacture of

woolien cloth was introduced into its hill country by the Flemings,
attracted probably by the facilities offered for. felting by the
numerous streams of water flowing from the Cotsswolds. The
manufacture gradually increased in spite of vexatious legislation,

enacted with the view of encouraging native industry, but really

tending to hamper^ the trade. Cirencester . is mentioned as

its seat in Henry V/.'s reign, and Stroud in 1553. **R,,The

raw material? for the manufacture was long obtained fro'm'the
produce of English flocks, but afterwards a better description of

wool was imported from Spain, and towards the close of the last

century a still finer quality was got from Germany. The main
supply is now obtained from the British colonies in the southern
hemisphere. The description of cloth for which Gloucestershire

and the west of England have been and still are most famous is

]l)road-cloth, dressed with teazles to produce a short close nap on the
face, and made of all shades of colour, but chiefly black, blue, and
scarlet. The most prosperous time of the Gloucestershire woollen
trade was from 1800 to 1820, during which period the water-power
of the various streams was keenly utilized, and ayvery large pro-

portion of the population was engaged early and late on the sevel-al

processes, either in their cottages or at the mills. The commercial
crisis of 1825 very seriously crippled the trade; and though it

afterwards recovered, it is probable that fewer persons have since
been employed in it.- The further introduction of machinery,
enabling manufacturers to dispense with much manual labour, the
passing of the factory laws, and the increased facilities of obtaining
education, have greatly improved the social habits of the manu-
facturing population.

History.—Gloucestershire has not beeh unnoted in the annals of
England. At Gloucester Henry III. was crowned; at Berkeley
Castle Edward II. was murdered; the Wars of the Roses were
ended at the battle of Tewkesbury, where in May 1471 Queen
Margaret 'and Prince Edward were taken prisoners ; the repulse
which Charles.I. sustained at Gloucester, when the earl .of Essex
compelled him to raise the siege, was the climax of his fortunes.

The county is strewn with relics of antiquity. Four Roman roads
intersect it ; Roman pavements and vestiges are found at Ciren-
cester, Gloucester, Woodchester, and Lydney, and camps—British,

Saxon, Danish, and Roman—in numerous places, with maay
interesting relics of the Middle Ages. Among these are the restored
castle of Sudeley, near Winchcombe, a manor house before the
Conquest, a baronial castle in the days of Stephen, mid the homo
in succession of the Botelers, Seympurs, Queen Kaiherine Parr, and
the Chandos family

; Thornbury Castle, an interesting ruin instead
of a castellated palace, as it would have been had not its pretensions
provoked the jealousy of Wolsey against its builder, Edward
Stafford, duke of Buckingham, who was beheaded in 1521 ; St
Briavel's Castle, to the south o{ tho Forest of Dean, an ancient seat
of the Norman kings, if not tho Saxon, which became the residence
of the chief officer of tho Forest, and retains in its ruined state a
decorated chimney shaft surmounted ly a horn, the warder's badge.
Berkeley Castle, built prior to Henry II., is an almost unique speci-
men of a feudal residence in the actual occnp^on of a descendant of
its founder. Baron Fitzharding. Edward 11. was murdered ju a
detached upper chamber of the square tower. The chief mansions
of the county are Badminton House (Duke of Beaufort) ; Oakley
Pa;!t, Stroud (Earl Bathurst) ; Tortworth Park, with a chestnut
measuring 52 feet, a boundary tree in King Stephen's reign (Earl
Dncie)

; Sherborne Park, Northleach (Lord Sherborne) ; Clearwcll

Court, Coleford (Earl of Duniaven); Highnam Cooit (T. Gambicr
Parry) ; Sudeley Castle (J. Coucher Dent) ; Sontham House, tho
oldest residential house in the county, built in the time of Henry
Vll., a timber and stone mansion of two stories \Earl of ElleJi-

borough)
; and Prinknash Park, a 15th century residenie of the

abbots of Gloucester (B. St John Ackers). Besides these there aj-e

various other scats of somewhat lesser size. Among the eminent
persons born in the coun.ty are the chronicler Robert of Gloucester,
Sebastian Cabot, William Cartwright the poet, Thomas Chatterton,
Robert Southey, the Rev. John Eagles, and George Whitfield.

Education.—According to the parliamentary returns of public
elementary schools for the year ending 31st August 1876, there
were in Gloucestershire 408 day schools, 34 of which were also
used as night schools. Of these schools 314 were in connexion
with the Church of England, or the National Society or parochial;
15 were board schools, 9 Roman Catholic, 36 British and Foreign,
and 13 Wesleyan Methodist Conference schools.

See Atkyns's Gloucestershire, 1769; Rudder's Gloucestershire, a
republication of Atkyns, with additions, 1779 ; Fosbrooke's Abstract
of Records and Manuscripts respecting the County of Gloucester,

1807, 2 vols. 4to ; The Forest of Dean, an Historical and Descriptive
Account, by H. G. Nicholls, M.A., 1858.'

JGloucester, the capital city o( the aboveTonnty, and a

county of itself, 114 miles from London by railway, derives

its name from the British Caer-Gloui, near which at Kings-

holm the Romans formed their camp of Glevum, vestiges of

which remain in four principal streets running N., S., E.,

and W., and crossingat the centre, as well as in Roman pave-

ments, altars, coins, and pottery. "e'A Roman station under
Aulus Plautius, it became a city of Mercia, by name
Gleauanceastre, under the Saxons, and is named by Bede
as one of the noblest cities in the land. A monastery was
founded here in 679, in which in 1022 Bishop Wulstan of

Worcester established the Benedictine rule. In the 8th
century the city was repeatedly ravaged and burnt by the

Danish invaders, and endured ruinous conflicts up to the

time of the settlement between Canute and Edmund Iron-

side. The abbey throve from the time of Canute, the

foundations of the present church having been laid by

-I. J»

fr
''"'''''^-

ir,

Gloucester Cathedral.

Abbot Serlo (1072-1104), and Walter Frocester,-its his-

torian, becoming iis first mitred abbot in 1381. Edward
the Confessor oftun resided at Gloucester, and it was a

favourite resort of the Norman kings, of whom Henry I. met
with his death from a surfeit of lampreys, for which he ac-

quired a taste there. Henry II. held a great council there

(1175), and Henry III. was crowned in the abbey, and

"loved Gloucester better than London." The "statute of

Gloucester" was passed (1278) in one of several parliaments

held there ; but the tide of royal favour experienced an ebb

when Charles I. subjected the city, garrisoned by the Par-

liamentarians, to a critical siege, \'-hich was eventually

raised in September 1643 by the eafl of Essex. Until 1541

the whole of Gloucestershire lay in Worcester diocese, but

in that year it was constituted the see of Glosccster, with

the abbey church for its cathedral, and John Wakeman,
lost abbot of Tewkesbury, for* its first bishop. The cathe-
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dral may be succinctly described as " a Norman carcase,"

altered by additious in every style of Gothic architecture.

It is 420 feet long, and Hi bro^d, witli a beautiful central

tower rising to the height of 225 feet, and topped by four

graceful pinnacles. The nave is massive Norman with

Early English roof ; the crypt also, under the choir, aisles,

and chapels, is Norman, as is also the chapter house. The
south porch is Perpendicular, with fan-tracery roof, as also

is the north transept, the south being transitional Decorated.

The choir has Perpendicular tracery and an apsidal chapel

on each side, and the triforium carried under the east win-

dow in a curve, so as to form a whispering gallery, is very

noteworthy. Between the apsidal chapels is a cross lady-

chapel, and north of the nave are the cloisters with very early

example of fan-tracery, the carols or stalls for the monks'

study and writing lying to the south. The beautiful tower

is 15th century work. For several years an extensive

process of restoration has been in progress. The finest

monument is the canopied shrine of Edward II., who was
brought hither from Berkeley. By the visits of pilgrims

to this the building and sanctuary were enriched. In a

.side-chapel, too, is a monument in coloured bog oak of

Robert Curthose, a great benefactor to the abbey, the

eldest son of the Conqueror, who was interred there; and
those of Bishop Warburton and Dr Edward Jennerare also

worthy of special mention. One of the oldest houses in

the city is the " New Inn in the Northgate Street," a strong

and missive timbered house with external galleries and
court yards, built in 1450 for the pilgrims to Edward II. 's

shrine, by Abbot Sebroke, a traditional subterranean

passage leading thence to the cathedral. The timber is

prmcipally chestnut.

1. St .Murk's Churcli.

2. Ruins of St Oswald's
Piiory.

3. at Bartholomew Hos-
pital.

4. St >Iary de Lode and
Hooper's Monument.

5. Dominican Mooastery
(ruins).

Plan of Gloucester.

6. St Nicholas Church.
7. Franciscan Monastery

(ruins).

8. County Hall.
9. Theatre.

10. St John's Church.
IL Wesleyan Chapel.
12. United Hospitals,
13. Blue Coat School.

14. St Michaers Church.
15. Post-Offico.

16. Corn Exchange.
17. Meat and Vegetable

Market.
18. St Mary de Crypt.
19. County Gaol.
20. Custom House.
21. St Luke's Church.

Gloucester is situated on a gentle eminence overlooking

the Severn, and sheltered by the Coteswolds on the east,

while the Malverns rise prominently to the west. The Tolsey

or town-hall stands at the cross, the point of intersection of

the four principal streets, in each of which are various

quaintly gabled and timbered houses, helping to preserve the

ancient aspect of the city. The most modern quarter of it

is in and south of the region of the spa, where a chalybeate
spring was discovered in 1814. The principal public

buildings are the shire hall, the town hall or Tolsey (occupy-

ing the site of the ancient Roman capitol), the county gaol

and penitientiary, the East-gate market, the corn market,

the infirmary, the lunatic a.sylum, and the hospital erected

in 1861 in place of the four old almshouses. There are 14
churches and several dissenting chapels, and it may havts

been the olden proverb, "as sure as God's in Gloucester,"

which provoked Oliver Cromwell to declare that the city

had "more churches than godliness." Of the churches four

are of special interest : St Mary de Lode, with a very old
chancel, and a monument of Bishop Hooper; St Mary de
Ciypt, a cruciform structure of the 12th century, with a
beautiful and lofty tower ; the church of St Alichael, said

to have been connected with the ancient abbey of St Peter,

and from whose tower the curfew bell is still rung every
evening; and St Nicholas church, originally of Norman
erection, and possessing a tower and other portions of

later date. A new episcopal palace was erected in 1862.
There are three endowed schools : the College school,

re-founded by Henry VIII., as part of the cathedral esta^
lishment ; the Crypt school, founded by Dame Joan Cooke
in the same reign ; and Sir Thomas Rich's Blue Coat
Hospital for 34 boys (1666). The first Sunday school was
held in Gloucester, being originated by Robert Raikes.

Gloucester has returned two members to parliament since

the 23d year of Edward I. The city was chartered by
Richard III., and is now governed by a mayor, nine alder-

men, and twenty-seven burgesses. Its ancient industries

were iron-founding, cloth-making, pin-making, and bell-

founding, but the last two have been for some time discon-

tinued. It now possesses match works, foundries, marble
and slate works, saw-mills, chemical works, rope works, flour-

mills, manufactories of railway waggons, engines, and agri-

cultural implements, and boat and ship-building yards.

In 1877 the number of British ships that entered the port

was 3762, with a tonnage of 272,391, and of foreign ships

549, with a tonnage of 167,200; the number of British

ships that cleared was 3992, with a tonnage of 278,773,
and of foreign ships 488, with a tonnage of 144,581. The
principal imports are timber, corn, wine, and spirits, and
the principal exports iron, coals, malt, salt, bricks, and
pottery. The town is celebrated for its Severn salmon
and lampreys. Near the canals and docks are the remains
(a gateway and some walls) of Llanthony Priory, a cell of the

mother abbey in the vale of Ewyas, Jlonmouthshire, which
in the reign of Edward IV. had become the secondary

establishment. The famous bore of the Severn attains

its great height just below Gloucester. The area of

the municipal borough is 415 acres, and of the parlia-

mentary borough 1606 acres. The population of the

municipal and parliamentary borough in 1861 was 16,512 ;

that of the municipalborough in 1871 was 18,330, and of

the parliamentary borough (extended since 1861) 31,804.

The municipal and parliamentary boroughs now coincide.

iSce Handhoolc to the CatUetlrah of Enylaml, JVcstcm Dii-iaion,

1864; General ArchUcctural Beseriplion «/ the Cathedral Church
at Glouecster, with Plans and Sketches, hy Freilerick .S. Waller,

F.R.I.B..^., 1855. (J. DA.)

GLOUCESTER, a city and port of entry of Esses

county, Massachusetts, United States, is beautifully situated

near the southern extremity of the peninsula of Cape Ann,

30 miles N.N.E. of Boston by rail. It includes six vil-

lages—Gloucester village. East Gloucester, West Gloucester,

Annisquam, Bay View, and LanesviUe. The harbour, open-

ing out into Massachusetts bay, is one of the best on the

coast, and is defended by a fort. The prosperity of

Gloucester depends mainly on its cod and mackerel fisheries,

which employ nearly 400 vessels, with upwards of 3500

men, and have an annual value of about 4,000,000 dollars.

For the year ending June 30, 1 878, the total value of im-
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porta was 81,450 dollars, of domestic exports 36,172 dollars,

and of foreign exports 384 dollars. Steamers ply daily

between the city and Boston. There are a number of manu-

factories connected chiefly with the fisheries, and in the

neighbourhood there are extensive granite quarries. Glou-

cester possesses a fine city hall, a high school, seven gram-

mar schools, and a free library. On account of its attrac-

tive situation, and the iine scenery of the neighbourhood-,

it is a favourite summer residence. About 2 miles from

it is Norman's Woe, the scene of the wreck of the " Hes-

perus," celebrated in Longfellow's poem.
Gloucester received ita name from the fact that many of its early

settlers came from the county of Gloucester in England. It was
occupied as a fishing station in 1624, was incorporated as a town in

1642, and was made a city in 1874. It was attacked by the

English in 1775 and in 1814, in both cases unsuccessfully. The
population in 1800 was 5313; in 1850, 7786; in 1860, 10,904 ; and
in 1870, 15,389, of whom 4007 were fofeignera.

GLOUCESTER, Robert of. See Robert op Glou-
cester.

GLOVE (Saxon glof), a covering for the, hand, with a

separate sheath for each finger. Among our ancestors, to

throw down the glove or gauntlet was equivalent to a

challenge to single combat, and the person thus defied

signified his acceptance of the challenge by taking up the

glove, and casting down his own,—which cerenaony was re-

garded as a mutual compact to meet at the time and place

specified. This custom, according to Favyn {Theatre

(CHanneur et de Chevalerie), was derived from the Oriental

mode of contracting sales of land and the like by giving the

purchaser a glove, by way of delivery or investiture
; and

to this effect he quotes Ruth iv. 7 and Psa. cviii. 9,

passages where the word commonly translated " shoe " is by
some rendered "glove." Du Cange quotes from a charter of

the 13th century an instance of re-investiture or restitution

symbolized by the person depositing his glove on the earth.

The use of gloves is of high antiquity. There is reason to

believe the ancient Persians wore them, since it is mentioned
in the Cyropcedia of Xenophou that on one occasion Cyrus
went without his gloves ; and we know that some kind of

protecting coverings for the hands were used by the Greeks
and Romans in certain kinds of manual labour, although
their precise form is-unknowiL

The word gantus, used for a glove in. mediseval Latin, is

obviously of Teutonic derivation. lu the life of St Colum-
banus, written by Jonas, abbot of Bobbio, in the 7th cen-

tury, gloves for protecting the hands in manual labour are

spoken of as " tegumenta manuum quae Galli wantos vocant."

A pair of gloves are mentioned in the will of Bishop Ricul-

fus, who died 915 a.d. Gloves did not become articles of

ecclesiastical vestment till the 12th century. They do not

appear in the Bayeux tapestry, and they did not come into

general use in England till the 13th century. Matthew
Paris, noticing the burial of Henry II. (1189), mentions that

he was buried in his coronation robes, with a golden crown
on his head and gloves on his hands. Gloves were also

found on the hands of King John when his tomb was opened
in 1797, and on the hands of Edward I. when his tomb was
opened in 1774. In the 14th century they were in common
use among the better classes. In the 16th century they
were frequ-ently embroidered with great elaboration, and in

the reign of Charles 11. the short sleeves of the ladies'

dresses brought in long gloves reaching almost to the elbow.

It is an old custom in England that a pair of gloves are

given by the sheriff to the judge who presides at a maiden
aasize ; and in Scotland white gloves are given to the judgM
on a maiden circuit,-—that is, when there are no cases for

toi&L

The manufacture of gloves was early introduced into the
Britiah Islands, and such was the dignity of the craft that,

ca cvly as the reijn of King Robert III., the incorporation

of glovers of Perth was chartered—a wealthy guild still

existing, although the calling has long ceased to characterize

that town. The glovers' company of London received itti

armorial bearings as early as 1464, but the body was riot

chartered till 1638 ; and in Worcester, which has long been
the principal British centre of the trade, a company was
incorporated in 1661.

The glove industry of the present day is both extensive

and diversified, seeing that gloves are now almost univer-

sally worn, and made of various classes of material and in

several different ways. Of yarn, thread, silk, and clofh

gloves it is unnecessary to speak, as these varieties are, in

comparison with leather gloves, of comparatively little im-

portance. The leather employed by glovers is prepared

from the skins of deer, sheep and lambs, goats and kids

—

the last being by far the most important. The skins are

prepared either by the ordinary processes of shamoying for

wash-leather and doe or buck leather gloves, or by a special

method of tawing in the case of ordinary dress gloves. The
kid-skins are principally collected by hawkers in the South
European countries, and sold in the Leipsic and Naples
fairs. The tawing industry is conducted on a great scale

at Annonay, Paris, and Milhau in France. The tawing

process differs from ordinary tanning in the greater care

and cleanliness of all the operations, in the submission

of tlie dressed skins to a brief fermentation by piling

them under the influence of lieat, which increases the soft-

ness and flexibility of the leather, and in tawing with a

mixture of flour, the yellow of eggs, and alum. On the

completion of this operation, they are stretched by hand and
dried as rapidly as possible. Thereafter they are damped,
placed in dozens between linen cloths, and worked about to

render them soft and pliable, after wliich they are planed

on the flesh side, dried, and again planed. They are then

polished by rubbing with aTieavy glass disc ortither smooth

substance, and dyed by brushing liquid dyes over one side.

Finally they are stretched on a marble table, and smoothed
with a blunt knife. From a kid skin so prepared the

materials of three gloves are obtained. The skins are

moistened and stretched, and the various parts are cut out

by a machine having steel punches the shape and size

desired. The thumb piece, the quirks and the fourchettes

inserted between the fingers, and the wrist welt-=-the latter

frequently white—are cut out separately. Machine sewing,

in which a kind of button stitch is made, is to a sipall ex-

tent utilized in the manufacture of gloves ; but the greater

part of the sewing is done by hand. The pieces to be sewn
together are placed in a machine between a pair of jaws,

the holding edge of which is composed of fine saw teeth,

between each of which the sewer passes back and forward

her needle, and in this way a neat uniform stitch is secured.

There are three kinds of hand-sewing in the glove trade- -

round sewing or ordinary glove stitch, piqu6 stitch, and'

prick seam. After sewing, the backs are stitched or tam-

boured, the button-hole is formed, the wrist attached, and

the button sewed on, thus finishing the glove. After damp-
ing and stretching to its utmost length, the glove is ready

to be stamped and put up for use.
'

Paris is, beyond question, the most important centre of

glove-making, and for delicacy of material and beauty of

workmanship the productions of some Parisian manufac-

turers are without any rivals ; but it is at Grenoble that

French gloves are most extensively manxifactured. English

gloves, of unfailing excellence of material and workmanship,

are principally made at Worcester ; and in one specialty

—

" dogskin " gloves made from Cape sheepskin, having a

warm tan colour—English makers have no competitors. A
very large quantity of cheap but useful gloves are made at

BiTissels and Copenhagen. During the year 1876,1,084,400

dozen pairs, of a vnluo of £1,380.884, were imported into
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the United Kingdom from France; from Belgium there

were 301,305 dozen pairs, valued at £345,174; and the

total imports from all quarters amounted to 1,497,437 dozen

pairs, of a value of £1,840,956. In 1878 the totalimports

were 1,060,040 dozen pairs, valued at £1,302,060.

Buckskin gloves are largely made in the United States,

and that branch, together with a limited production of kid

and other gloves, is chiefly centred in the village of

Gloversville, Fulton co., N.Y. It is estimated that from

about 140 separate glove factories in that village net less

than two-thirds of the gloves made in the United States

are sent aut. ' Kid gloves are made to some extent in New
York city.

GLOVER, Richard (1712-1785), an English poet,

was born in "1712. He was the son of a London mer-

chant, and received his education at Cheam in Surrey.

While there he wrote in his sixteenth year a poem to the

memory of Sir Isaac Newton, which was ajipended by Dr
Pemberton to his View of Newton's Philosophy, published in

1728. Though Glover followed the business of his father,

he devoted much of his attention to literary pursuits, and
he acquired the reputation of being one of the best Greek

scholars and most famous poets of his day. In 1737 he

published an epic poem, Leorddas, written in celebration

of the defence of Thermopylse. As the praise of liberty

formed the subject matter of the poem, it was thought to

have a special reference to the politics of the time ; and
being warmly commended by the regent and his court, by
Lord Lyttelton, and the novelist Fielding, it soon passed

through several editions. Though exhibiting a well-culti-

vated taste and some skiU in versification, it possesses, how-

ever, little poetical merit, and is totally wanting in the

higher qualities of epic poetry. A continuation of the

Leonidas, entitled Atheniad, subsequently appeared, but

had little or no popularity. In 1739 Glover published a

poem entitled London, or the Progress of Commerce ; and in

the same year, with a view to excite the nation against the

Spaniards, he wrote a ballad. Hosier's Ghost, which is

spirited and eiTective, and was one of the most popular of

its day. He was also the author of two tragedies, Boadicea

(1753) and Medea (1761), which, however, on account of their

close imitation of G reek models, are unsuited for the modern
stage. The success of Glover's Leonidas led him to take

considerable interest in politics, and in 1760 he entered

parliament as member for Weymouth, in which capacity his

abilities as a speaker, and his knowledge of commercial
questions, acquired for him considerable influence. He died

in November 1785. His diary, entitled Memoirs of a dis-

tinguished literary and political Character from 1742 to

1757, was published in 1813. Glover is one of the reputed

auth"6rs of Junius ; but his claims—which were advocated
in an Inquiry concerning the author of the Letters of Junius,

with reference to ike Memoirs, dc, published in 1815—rest

on very slight grounds.

GLOWWORM. See Coleopteba, vol. vi. p. 132.

QLUCINUM, or Beeyxlium (Greek yXuKu's, sweet, from
the taste of its salts), is a metal related most nearly in its

physical properties to zinc and mercury, syrabol G, atomic
weight 9'3. -rlt occurs in the beryl and emerald, G3Alj,Si50jg,

or 3G0,Alj03,6Si02 (see vol. iii. p. 613, and vol. viii. p.

170), from which its oxide was earliest obtained byVauquelin
in 1798; also in the minerals euclase (H,G2AUSi.,0,o, or

HjO,2GO,Al20„,2Si02), phenacite (GjSiO,), chryaoberyl

(GO,AI2O3), gadolinite, leucophanite, and helvite. Glucinum
was first obtained by Wbhler and Bussy in 1828, in an im-

pure pulverulent form, by the fusion of its chloride with
potassium; and by Debray in 1854, in the compact state,

by the decomposition in an atmosphere of hydrogen of the

vapour of the chloride by that of sodium (Ann. Ckim. Phys.,

SJr. iii. vol. xliv. 5). Heated in air the metal oxidizes

superficially, or, if in a state of fine division, bums with

brilliancy. The spark-spectrum of glucinum presents two
brilliant blue lines. Glucinum may be estimated in mine-

rals, after removal of their silica, in the insoluble form or

as fluoride, by the separation of aluminium mostly as alum,

what remains being then thrown down, with iron, by means
of warm solution of ammonium carbonate ; to the filtrate

excess of hydrochloric acid is added ; and finally the

glucinum is precipitated as hydrate, G(0H)2, which is

washed, dried, and ignited. An alloy of glucinum with iron

has been obtained by Davy and by Stromeyer.

On the chemistry of glucinum Bee further vol. v. pp. 526-8 and
543 ; also Watts, Diet, of Chemistry, ii. ; W. Crookes, Select MethoeU
in Chemical Analysis, pp. 45, 46, 66 ; and Roscoeand Schorlemraer,

Treatise on Chemistry, ii. pt. 1, pp. 231-6.

GLUCK (not, as frequently spelt, Glijck), CflKisfoPHEit

WiLL.BALD (1714-1787), a celebrated operatic composer,

was born at Heidenwang, near Neumarkt, in the Upper
Palatinate, on July 2, 1714. He belonged to the lower

middle class, his father being gamekeeper to Prince Lob-

kowitz ; but the boy's education was not neglected on that

account. From his tw'elfth to his eighteenth year he fre-

quented the Jesuit school of Korcmotow in the neighbour-

hood of Prince Lobkowitz's estate in Bohemia, where he

not only received a good geaeral education, but also had
lessons in music. At the age of eighteen Gluck went to

Prague, where he continued his musical studies under

Czernhorsky, and maintained himself by the exercise of his

art, sometimes in the very humble capacity of fiddler at

village fairs and dances. Through the introduction of

Prince Lobkowitz, however, he soon gained access to the best

families of the Austrian nobility, and when in 1736 he

proceeded to Vienna, he was hospitably received at his pro-

tector's palace. Here he met Prince Melzi, an ardent lover

of music, who invited Gluck to accompany him to Milan,

where the young musician continued his education under

Giovanni Battista San Martini, an interesting composer

who, although self-taught, was one of the most accomplished

musicians of the 18th century, and has been called the

model of Haydn. His works belong chiefly to the class

of chamber music. In this respect, however, the master's

example was not followed by the pupil Gluck's dramatic

instinct was irrepressible, and soon we find him producing

operas at the rapid rate necessitated by the omnivorous

taste of the Italian public in those days. Eight of these

works were produced at various Italian theatres between

1741 and 1745. Although favourably received, they were

not much above the ordinary operatic level of the day, and

it would be needless even to give their names. Only the

first may be mentioned here, Artaserse, libretto by Metas-

tasio, first performed at Milan in 1741. To the repu-

tation thus acquired Gluck owed an invitation to London,

where in 1745 he became composer for the opera house in

the Haymarket. The first opera produced there was called

La Caduta dei Giganti (1746, words by Metastasio), followed

by one of his earlier operas, re-written for the purpose. It

is stated that he also appeared as a performer on the musi-

cal glasses. The success of the two operas, as well as that

of a so-called pasticcio, or dramatic medley entitled Piramo
e Tisbe, was anything but brilliant, and Gluck accordingly

left London. But his stay in England, although not

accompanied by immediate success, was not without

important consequences for his subsequent career. Gluck

at this time was neither more cor less than an ordinary

producer of Italian opera. Handel's well-known saying

that Gluck knew no more counterpoint than his (Han-

del's) cook, whether true or not, was unfair, for the

reason that, if Gluck had known as muili counterpoint

as the author of Israel in Egypt himself, it would have

been difficult to make use of it in the style of music
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theo exclusively cultivated by him. Had the young com-

poser been successful in the ordinary opera eeria, there is

every reason to fear that the great dramatic reform, initiated

by him, would never have taken place. The critical temper

of the Londou public fortunately averted this calamity. It

may also be assumed that the musical atmosphere of the

English capital, and especially the great works of Handel,

ware not without beneficial influence upon the young com-

poser. But of still greater importance in this respect was

a short trip to Paris, where Gluck became for the first time

acquainted with the classic traditions and the declamatory

style of the French opera—the future scene of his own
triumphs. Of these great issues little trace, however, is to

be found in the works produced by Gluck during the

fiftesn yeirs after his return from England. His first opera

written for Vienna, called La Semiramide reconosciuta

(1748), is again an opera seria of the ordinary kind, and

little more can be said of Telemacca (Rome, 1749), La
Clemenza di Tito (Naples, 1751), and numerous occasional

pieces of a more or less serious kind written for the court

at Vienna, where Gluck settled permanently in 1756, having

two years previously been appointed court chapel-master,

with a salary of 2000 florins, by the empress Maria Theresa.

On a previous occasion he had received the order of knight-

hood from the pope, consequent upon the successful produc-

tion of two of his works in Home. During the long inter-

val from 1756 (the date of his opera 11 Re Pastore) to 1762,

Gluck seems to have matured his plans for the reform of the

opera ; and, barring a ballet named, like Mozart's opera,

Don Giovanni, and some airs nouveaux to French words

with pianoforte accompaniment, no compositions of any im-

portance have to be recorded. His piece d' occasion, II

Trionfo di Clelia, produced at Bologna in 1762, is still

written in the old manner. But his Orfeo ed Euridice,

played in October of the same year at Vienna, shows that

the composer had entered upon a new career. It is

significant that in the original score the work is de-

scribed as a " drarama per musica " or music-drama, the

title opera seria being avoided. Gluck also for the first

time had deserted Metastasio, and Raniero Calzabigi fur-

nished the highly dramatic book of Orpheus. Quite apart

from its significance, in the history of dramatic music,

Orpheus is a work which, by its intrinsic beauty, commands
the highest admiration, and does not fail to impress an

audience, even now, wherever an adequate representative of

the title-part can be found. Orpheus's air, " Che fai'o," is

known to everyone ; but finer even is the great scena in which

the poet's song softens even the ombre sdegnose of Tartarus.

The ascending passion of the entries of thef solo (Deh

!

placatevi; Mille pene ; Men tiranne), interrupted by the

harsh but gradually-softening exclamations of the Furies, is

of the highest dramatic efi'ect. These melodies, moreover,

as well as every declamatory passage assigned to Orpheus,

are made subservient to the purposes of dramatic characteri-

zation ; that is, they could not possibly be assigned to any
other person in the drama, any more than Hamlet's mono-
logue could be spoken by Polonius. It is in this power of

musically realizing a character-^-a power all but unknown
in the opera of his day—that Gluck's genius as a dramatic

composer is chiefly shown. After a short relapse into his

earlier manner, Gluck followed up his Orpheiis by a second

classical music-drama named Alceste, and first produced in

December 1767 at Vienna. In his dedication of the score

to the grand-duke of Tuscany, Gluck has fully expressed

his aims, as well as the reasons for his total breach with the

old traditions. " I shall try," he writes, " to reduce music

to its real function, that of seconding poetry by intensifying

the expression of sentiments and the interest of situations

without interrupting the action by needless ornament. I

have accordingly taken care not to interrupt the singer in

the heat of the dialogue, to wait for a tedious ritornel, nor
do I allow him to stop on a sonorous vowel, in the middle of a
phrase, in order to show the nimbleness of a beautiful voice

in a long cadenza." Such theories, and the stem consist-

ency with which they were carried out, were little to the

taste of the pleasure-loving Viennese ; and the success of

Alceste, as well as that of Paris and Helena, which followed

two years later, was not such as Gluck had desired and ex-

pected. He therefore eagerly accepted the chance of find-

ing a home for his art in the centre of intellectual and
more especially dramatic life, Paria Such a chance was
opened to him through M. Bailli du Rollet, attache of the

French embassy at Vienna, and a musical amateur who
entered into Gluck's ideas with enthusiasm. A classic

opera for the Paris stage was accordingly projected, and the

friends fixed upon Racine's Iphiginie en Aulide. Aitst

some difiiculties, overcome chiefly by the intervention of

Gluck's former pupil the dauphiness Marie Antoinette, the

opera was at last accepted and performed at the Acadiimie

de Musique, on April 19, 1774. The great importance of

the new work was at once perceived by the musical ama-

teurs of the French capital, and a hot controversy on the

merits of Iphigenie ensued, in which some of the leading

literary men of Franco took part. Amongst Gluck's

opponents were not only the admirers of Italian vocalization

and sweetuess, bat also the adherents of the earlier French
school, who refused to see in Gluck the legitimate suc-

cessor of LuUi and Rameau. Marmontel, Laharpe, and
D'Alembert were opponents, the Abb^ Arnaud and others

the enthusiastic friends of the German master. Rousseau

took a peculiar position in the struggle. In his early

writings he is a violent partisan of Italian music, but when
Gluck himself appeared as the French champion, he will-

ingly acknowledged the great composer's genius. In a letter

to Dr Burney, written shortly before his death, Rousseau
gives a close and appreciative analysis of the Alceste, the

first Italian version of which Gluck had submitted to him
for suggestious ; and when, on the first performance of the-

piece not being received favourably by the Parisian audi-

ence, the composer exclaimed, "Alceste est tomb^e," Rous-

seau is said to have comforted him with the flattering hon^

mot, "Oui, maia elle est tombi5e du ciel." The contest

received a still more personal character when Piccini, a
celebrated and by no means incapable composer, came to

Paris as the champion of the Italian party. Into the details

of the historic battle between Gluckists and Piccinists this

is not the place to enter. Volumes have been written on

the subject, and the whole afiair has been denounced as a

sign of the frivolity of the eighteenth century. But to

those interested in music and in the drama, the que-tion

whether the vocal virtuoso or the true dramatic artist sh-uld

reign on the lyrical stage is by no means without import-

ance; although, perhaps, the gentlemen of the queen's court,

and their friends who applauded her countryman an:' pro-

tege Gluck from "le coin de la reine," hardly looked uponj

the matter in so berious a light. The victory at last rfirj

mained, by common consent (including, it is said, Piccini'si

own), with Gluck. Thesuccession of the operas written for.

Paris is the following :

—

Orphee et Eurydice (the Orfeo re-

written), 1774; Alceste (also an adaptation of the earlier

work, 1776); Armide, 1777; Iphigenie en Tauride, 1779.

Some minor compositions, written partly by desire of the

queen for the court festivals, it would be needless 'to men-

tion. Gluck was engaged upon an opera Lcs Danaides

when an attack of apoplexy compelled him to relinquish all

thoughts of work. He left Paris for Vienna, where he lived

for several years in dignified leisure, disturbed only by his

declining health. Ho died on November 18, 1787.

To the general character of Gluck's music some allusion

has already been made. He was essentially a dramatic
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composer, and no notice need be taken of the few works

belonging to a different sphere. In connexion with its

dramatic purpose hia music ought always to bo judged.

He never was a great contrapuntist in the sense that

Bach and Handel were. But neither was there much
room for polyphonous display in the music-drama as he

understood it. The chorus of Scythians in the second

Iphiycnia (" II nous falloit du sang '') would not gain in

efl'ect if it contained an elaborate fugue. I; This and other

choruses in the -;ame great work at the same time illustrate

Gluck's power of rendering musically national as well as

individual characteristics. As a masterly trait of psycho-

logical characterization may further be cited the accompani-

ment to Orestes's air, also in Iphirjenie en Tauride ("Le
calme rentre dans raon cceur "), wh!>re the unfortunate man
in vain tries to find relief from the pangs of conscience,

'distinctly heard .in the unceasing semiquavers of the

orchestral accompaniment. The severe censure passed on

Gluck for drowning the voices by the instruments posterity

has converted into one of the composer's highest claims to

fame. Not. only has Oluck developed the orchestra as re-

gards mere beauty and volume of sound, but he also has

made it an important factor in the dramatic organism.

Instances from the second Iphiyenie alone might again be

multiplied. The savage Scythians, for instance, are charac-

terized by the noise of brass and percussion; while Iphi-

g^nie's simple prayer is accompanied by the strings and two
oboes. ' The care bestowed by Gluck upon a correct and
emphatic declamation of the words is another important

point in his dramatic reform. Eeaders interested in the

matter will have noticed the striking parallelism between

the views and aims advocated by Gluck in the 18th century

and by Wagner in the 10th century—a parallelism which
may be extended to the bitter animadversions evoked by
these theories amongst contemporary critics. The means,
however, by which the theories were to be realized are

very different in the two cases. Gluck's reform is essen-

tially directed against the encroachments of the singer;

Wagner's against those of the composes as an independent
artist. Gluck, it is true, felt the necessity of a perfect

unity between music and poetry, but he never intended to

bring about this desirable effect by surrendering any of the

strict forms of his own art. The consequence was that the

poet was more than ever bound to adapt his work to the

demands of the composer, and that the latter remained
practically the omnipotent ruler on the operatic stage.

Wagyer at last has made dramatic purpose the supreme
consideration to which the forms of music, as a separate

art, have to submit.
Aa altogether 8.atisfiictory bio^aphy of Gluck rcmaiag still to lie

written. With regard to the life, Anton Schmjd's Clir. }V. Ritur
von, Qlutk may be consulted. HeiT Marx, in his Gluck und die
Opcray ha5 attirripted to define the compoaers position in the
history of dranifitic musie. M. Desnoiresterres's Gluck et Ficcini
refers to the most important portion of the composer's career. For
it must always be remembered that Gluck, althoiigh a German by
birth, belongs as an artist to France rather than to his native
country. His works form as it were the musical complement to
the tragedy of Corneilie and Kacine. In France he was first appre-
ciated, and in France also his traditions were continued by a school
of highly gifted coniposcrs, (F. H.)

GLUCKSTADT, a town of Prussia, in the province of

Schleswig-Holstein, is situated on the right bank of the
Elbe, where it receives the small river Rhin, and on the
railway from Itzehoe to Elmshorn, 28 miles N.W. of Altona.
It has a Protestant and a Catholic church, a synagogue, a
gymnasium, a provincial prison, and a provincial penitenti-
ary. The inhabitants are chiefly engaged in commerce and
fishing ; but the frequent losses from inundations have
greatly retarded the prosperity of the town. ' It suffers at
the same time from a very deficient water supply for
ctilinary purposBs;

GIii:kstadt was founded by Christian IV. of Denmark in 1616,
and fortified in 1620. It wasi'onnerly the seat of the royal dukes
of Schleswig-Holstein, who assumed from it tho name of Kolstein.
Gluckstadt. In 1627-8 it was besieged for fifteen weeks by Tilly,
without success. In 1814 it was blockaded by the allies and capi-tu-

lated, whereupon its fortifications were demoUshed. In 1830 it was
made a free port. It came into the possession of Prussia along with
the rest of Schleswig-Holstein in 186S. The population in 1876 was
5031.

GLUCOSE, a species of sugar, on the chemical and
other properties and the occurrence and manufacture of

which see articles Chemistry, vol v. pp. 564, 572;
Dextein and Diabetes, vol viL pp. 146, 147 ; Fermenta-
tion, vol. ix. pp. 93, 94, 96, 97 ; Gallic Acid, vol x. p.

41 ; and Sugar.
GLUE. See Gelatin.
GLUKHOFF, or Gluchow, as the name is transliterated

in German, a town of Russia, at the head of a district in the

government of Tchernigoff, 132 miles E. of Tchernigoif in
61° 54' N. lat. and 33° 35' E. long., on the highway between
-Moscow and Kieff. It is situated on the sloping banks
of the Yasmin, a subtributary of the Desna, which in its turn
unites with the Dnieper. Among its buildings are eleven

churches and two Jewish meeting-houses, a district school,

an almshouse, and a hospital. In 1860 its population,

mainly engaged in agricultural pursuits and petty commerce,
amounted to 10,008, of whom 4998 were males; m 1873
it was 10,747; and according to the .?( Peiei-slnrg Calendar
for 1878, it has increased to 13,398. The Jews in 1860
numbered 2517. About 4 miles from the town, near the

village of Poloshek, there exists an extensive deposit of

white clay, which supplies nearly all the porcelain factories

in Russia. Glukhoff is mentioned in the Laurentian

Chronicle as early as 1152. For some time it was in the

hands of a branch of tho ducal family of Tchernigoff, which
retired before the encroachments of the Tartars in the

middle of the 1 3th century. Before its final incorporation

with E ussia, it passed under the sway first of the Lithuanians
ond then of the Poles. On the destruction of Baturin by
Peter I. in 1708, it was made the residence of the hetmaas.

, GLUTEN, a tough, tenacious, ductile, somewhat elastic,

nearly tasteless, and greyish-yellow albuminous subitanoe,

obtained from the flour of wheat by wa.shing in water, in

wliich it is insoluble. In Martin's apparatus for the pre-

paration of gluten on the large scale, balls of dough are

worked backwards and forwards in troughs by means of

cylinders, whilst water plays upon them in fine jets delivered

by copper pipes. A sack of flour may be thus made to

yield about 110 lb of moist gluten, and twice that quantity

of dry starch. Good sample.s of white English wheat con-

tain some 10 or 11 per cent, of gluten; from hard
Venezuela wheat as much as 22'75 per cent, has been pro-

cured. The outer and inner coats of wheat, separated from
it as-bran, contain respectively 4 or 5 and 1 4 tg 20 per cent, of

gluten. Gluten, when dried, loses about tT.'O-thirds of its

weight, becomingbrittleandsemi-transparent; when strongly

heated it crackles and swells, and burns like feather or horn.

It is soluble in strong acetic acid, and in caustic alkalies,

whibh latter may be used for the purification of starch in

which it is present. When treated with '1 to '2 per cent.

solution of hydrochloric acid it swells up, and at length

forms a liquid resembling a solution of albnmin, and
laBvorotatory as regards polarized light. Moistened with

water and exposed to the air gluten putrefies, and evolves

carbon dioxide, hydrogen, and sulphuretted hydrogen, acd
in the end is almost entirely resolved into a liquid, which

contains leucin and ammonium phosphate and acetate. On
analj'sis gluten shows a composition of about 53 per cent,

of carbon, 7 per cent, of hydrogen, and nitrogen 15 to 18

per cent., besides oxygen, and about 1 per cent, of sulphur,

_^aud a small quautity of iaorgnnid matter, i. It Is not a

r'-'
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simple substance, and according to Ritthausen consists of

gluUncasein (Liebig's vegetable fibrin), ghUenfibrin, gliadin

(Pflanzenleim), gltitin or vegetable gelatin, and mucedin,

which are all cloaely allied to one another in chemical com-
position. It is the gliadin which confers upon gluten its

capacity of cohering to form elastic masses, and of separat-

ing readily from associated starch. In the so-called gluten

of the flour of barley, rye, and maize, this body is absent

(Kreusler and Ritthausen). The gluten yielded by wheat
which has undergone fermentation or has begun to sprout

is devoid of toughness and elasticity. These qualities can

be restored to it by kneading with salt, lime-water, or alum.

Koopmans found that a larger amount of raw gluten wa.s

digested in a relatively dilute than in a strong artificial

gastric juice, the reverse holding good of albumin. From
experiments on six pigs and three dogs, he came to the con-

clusion that the digestive fluid in the stomachs of living

animals, even of the same species, dissolves unlike quantities

of albumin and gluten, so that if much albumin be digested

the loss of weight of gluten present with it is but small, and
vice versa (see Brit, and For. Med.-Chir. Rev., 1857, ii. pp.
318-25). Gluten is employed in the manufacture of gluten

bread and biscuits for the diabetic (see Diabetes, vol. vii.

p. 143), and of chocolate, and also in the adulteration of tea

and coffee. For making bread it must be used fresh, as

otherwise it decomposes, and does not knead well. Granu-
lated gluten is a kind of vermicelli, made in some starch

jmanufactories by mixing fresh gluten with twice its weight
of flour, and granulating by means of a cylinder and con-

tained stirrer, each armed witli spikes, and revolving in

opposite directions. The process is completed by the drying
and sifting of the granules.

SeoH. Ritthausen, "Ueber die Bestandthcile des "Weizenklebers,''

Erdniann^s Joum. f. praktische Chemie, Ixxxv., 1862, pp. 193-229
;

also ib., Ixxxvi., 1862, pp. 257-265; and L^xxviii., 1863, pp. 141-
|147; T. Langer, Lchriuch der Chemic, pp. 361-37)i, Leipsic, 1878;
[and Paycn, Industrial Cliemistry, ed. B. H. Paul, 1878.

GLUTTON, or Wolvekbne {Gwlo hiscus), a carnivor-

ous mammal, belonging to the Mustelida; orweasel family,

but differing from the typical forms of the genus Mustela
in the greater heaviness and clumsiness of its body, present-

ing in this respect a striking resemblance to the bear. Its

'legs are short and stout, with large feet, the toes of which
terminate in strong, sharp claws, considerably curved. Its

mode of progression is semi-plantigrade. In size and form
it is not unlike the European badger, mgasuring from 2 to

3 feet in length, exclusive of the thick bushy tail, which is

about 8 inches long. Its head is broad, its eyes small, with
defective vision, and its back arched. Its fur consists of an
undergrowth of short woolly hair, mixed with long straight

hairs, to the abundance and length of which on the sides

and tail the creature owes its shaggy appearance. The
colour of its fur is blackish-brown, with a broad band of

chestnut colour stretching from the shoulders along each
side of the body, the two meeting near the root of the tail

;

while, unlike the majority of arctic animals, the fur of the

glutton in winter-time grows darker in colour. Like other

weasels it is provided with anal glands, which secrete a
yellowish fluid possessing a highly foetid odour. The
igl'.'.tton is a boreal animal, inhabitihg the northern regions
of both hemispheres, but most abundant in the circumpolar
area of the New World, where it occurs throughout the
British provinces and Alaska, being specially numerous in

the neighbourhood of the Mackenzie River, and extending
southwards as far as New York and the Rocky Mountains,
Many erroneous statements have been made regarding the

glutton by early writers on natural history, from Olaus
Magnus to Buffbn, one of which has perpetuated itself in

the animal's common name,—the fact being that the

Wolverene is not more gluttonous than are the majority of

carnivorous animals. It feeds on grouse and the smaller
rodents, and on foxes, which it digs from their burrows
during the breeding season. Its want of activity, however,
renders it dependent for most of its food on the dead car-

cases of animals. These it frequently obtains by methods
which have made it peculiarly obnoxious to the hunter and
trapper. Should the hunter, after succeeding in killing his

game, leave the carcase insufficiently protected for more
than a single night, the glutton, whose fear of snares is

sufficient to prevent him from touching it during the first

night, will, if possible, get at and devour what he can of it

on the second, hiding the remainder beneath the snow. He
annoys the trapper by following up his Unes of marten traps,

which often extend to a length of 40 or 50 miles, each of

which he enters from behind, extracting the bait, pnlling
up the traps, and devouring or concealing the entrapped
martens. So persistent is the glutton in this practice, when
once it discovers a line of traps, that its extermination along
the trapper's route is a necessary preliminary to the success-

ful prosecution of his business. This is, however, no easy
task, as the glutton is too cunning to be caught by the
methods successfully employed on the other members of the
weasel family. The trap generally used for this purpose is

one made to resemble a cache, or hidden store of food, such

•r_sc:

Glutton, or Wolverene.

as the Indians and hunters are in the habit of forming, the

discovery and rifling of which is one of the glutton's most
congenial occupations,—the bait, instead of being paraded
as in most traps, being in this case carefully concealed, to

lull the knowing beast's suspicions. One of the most pro-

minent characteristics of the wolverene is its propensity, akin

to that of certain members of the crow family, to steal and
hide things, not merely food which it might afterwards need,

or traps which it regards as personal enemies, but articles

w-hich cannot possibly have any interest for it except that

of curiosity. An amusing instance of this is quoted by
Cowes in his valuable work, recently published, on the

Fur-bearing Anivials of North America, in which he says

—

" A hunter and his family, having left their lodge un-

guarded during their absence, on their return found it

completely gutted—the walls were there, but nothing else.

Blankets, guns, kettles, axes, cans, knives, and all the

other paraphernalia of s. trapper's tent had vanished,

and the tracks left by the beast showed who had been the

thief. The family set to work, and, by carefully following

up all his paths, recovered, with some trifling exceptions,!

the whole of the lost property." The cunning it displays

in unravelling the oftentimes complicated snares set for it

forms at once the admiration and the despair of every

trapper, while its great strength and ferocitv render it a
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Hangerous antagonist to animals much larger tHan itself, and
occasionally even to man. ' The rutting season occurs in

March, and the female, secure in her burrow, produces her

young—four or five at a birth—in June or July. In de-^

fence of these she is exceedingly bold, and the Indians,

according to Cowes, " have been heard to say that they

would sooner encounter a she-bear with her cubs than a

carcajou (the Indian name of the glutton) under the same
circumstances." The wolverene has a curious habit which

has not hitherto been observed in any othsr of the lower

animals. On catching sight of its relentless human enemy, it

may be observed, before finally determining on flight, sitting

on its haunches, and, in order to get a clearer view of the

danger, shading its eyes witl^ one of its forepaws. When
pressed for food it becomes fearless, and has then been

known to come on board an ice-bound vessel, and in pre-

sence of the crew to seize on a canister of meat. The flesh

of the glutton is uneatable ; it is therefore only valuable

for its fur, which, when several skins are sewn together,

forms elegant hearth and carriage rugs.

GLYCAS, Michael, a Byzantine historian, often called

Siculus. The time when he flourished is very uncertain.

He is justly reckoned among the better Byzantine historians

on account of the terseness and perspicuity of his style. His

MS. letters still extant are addressed to the last Constan-

tino ; their authenticity, however, has been questioned.

His chief work is Bi'/3Xo9 xp<»'"<^> divided into four parts,

treating of history from the creation of the world to the

death of Alexis I. Comnenus (1118). The best edition is

that by J. Bekker, in the Bonn collection of the Byzantines

(1836).

GLYCERIN, Glxcerine, or Glycerol (in pharmacy
Glycerinum), a sugar-like substance obtainable from

most natural fatty bodies by the action of alkalies and

similar reagents, whereby the fats are decomposed, water

being taken up, and glycerin being formed together with

the alkaline salt of some particular acid (varying with the

nature of the fat). Owing to their possession of this common
property, these natural fatty bodies and various artificial

derivatives of glycerin, which behave in the same way
when treated with alkalies, are known as glycerides. This

decomposition into an organic acid and a substance of more

or less neutral character is a typical kind of reaction with

numerous classes of organic bodies, and is termed saponi-

fication, from the circumstance that the ordinary process of

soap-making consists simply in the formation from natural

fatty bodies and alkalies of the alkaline salts of the fatty

acids thence derivable, soap being a mixture of these alkaline

salts in various proportions, according to the particular pur-

poses for which it is required, and its price. In the ordinary

process of soap-making the complementary product, glycerin,

remains dissolved in the aqueous liquors from which the

soap is separated, and is usually thrown away ; in many
other instances, however, in which a substance capable of

undergoing a reaction of saponification is thus treated, the

product complementary to the alkaline salt is the more im-

portant of the two.

The fact that soap is obtainable by boiling together oily

or fatty substances and alkalies (such as potashes and natron

or mineral alkali) was known at an early period of history,

being mentioned by Pliny, Galen, Aetius, and Paulus

iEgineta. On the other hand, substances referred to in the

Old Testament and translated " soap " {f.g., Jeremiah ii. 22,

" For though thou wash thee with nitre [properly, natron],

and take thee much soap ;" Malachi iii. 2, " For he is like

a refiner's fire, and like fuller's soap ") refer to the alkali

itself (viz., 6oW<A = vegetable alkali, potash; or neter —
mineral alkali, soda), and not to the substances prepared

from oily bodies and these alkaline matters. Similarly

Homer makes no mention of soap whilst describing the

lU—25*

laundry operations of Nausicaa." The discovery of glycerin,

however, is of modern origin, the body having been first

described in 1776 by Scheele under the name of oelsiiss

(principe doux des huiles—sweet principle of oils), and
more fully investigated subsequently byChevreul,Berthelot,

and many other chemists, from whose researches it results

that glycerin is a trihydric alcohol indicated by the formula

C3Hj(OH)3, the natural fats and oils, and the glycerides

generally, being substances of the nature of compound
ethers formed from glycerin by the replacement of the

hydrogen of the OH groups by the radicals of certain acids,

called for that reason " fatty acids." ' The relationship of

these glycerides to glycerin will be more conveniently

shown by an example, such as the series of bodies formed
from glycerin by replacement of hydrogen by " stearyl

"

(CjgHjjO), the radical of stearic acid (CigHj^O.OH):

—

Glycevin.

CHj . OH

CH . OH
I

CH, . OH

Monostearln.

CHj . 0(C„HjiO)

CH . OH
I

CH, . OH

Distearln.

CH, . OCCijKijO)

CH . 0(C„H„0)

CH, . OH

TrlBtearln.

CH, . 0(C„H„0)
I

CH . 0(C,8H3jO)

CH, . 0(C„H3jO)

These four substances evidently form a progressive series,

each number of which differs from the preceding one in the

same way, viz., that one more stearyl group replaces

hydrogen in the original OH groups.

The process of saponification may be viewed as the gradual

progressive transformation of tristearin, or some analogously

constituted substance, into distearin, monostearin, and
glycerin, or as the similar transformation of a substance

analogous to distearin or to monostearin into glycerin.

If the reaction is brought about in presence of an alkali,

the acid set free becomes transformed into the corresponding

alkaline salt ; but if the decomposition is effected without

the presence of an alkali {i.e., by means of water alone, or

by an acid fluid), the acid set free and the glycerin are ob-

tained together in a form which usually admits of their

ready separation. It is noticeable that with few exceptions

the fatty and oily matters occurring in nature are sub-

stances analogous to tristearin, i.e., they are trebly replaced

glycerins. Amongst these glycerides may be mentioned

the following :

—

Tristearin—C3H5(O.Cj8H350)3. The chief constituent of hard

animal fats, such as beef and mutton tallow, &c. ; also con-

tained in many vegetable fats in smaller quantity.

Trio/em—CjHsiO.CigHjjOjj. Largely present in olive oil and
other saponifiable vegetable oils and soft fats; also present

in animal fats, especially hog's lard.

rrip(zZ7K!(m—C3H5{O.C,jH3iO)3. The chief constituent of palm
oil; also contained in greater or less quantities in human
fat, olive oil, and other animal and vegetable fata,

rrincijiofcrn—C3H5(O.C,8H330,)3. The main constituent ol

rastor oil.

Other analogous glycerides are apparently contained in

greater or smaller quantity in certain other oils. Thus

in cows' butter, tributyrin, C3H5(O.C4H^O)3, and the

analogous glycerides of other readily volatile acids closely

resembling butyric acid, are present in small quantity ; the

production of these acids on saponification and distillation

with dilute sulphuric acid is utilized as a test of a purity

of butter as sold. Triacetin, C3H5(O.C„H30)3, is appar-

ently contained in codliver oil. Some other glycerides

isolated from natural sources are analogous in composi-

tion to tristearin, but with this difference, that the three

radicals which replace hydrogen in glycerin are not all

identical ; thus kephalin, myelin, and lecithin are glycerides

in which two hydrogens are replaced by fatty acid radicals,

and the third by a complex phosphoric acid derivative. In

no case, however, is the existence of a natural glyceridc

' The name is often further extended so as to embrace other acids,

analogous to the true acids of fats and oils in composition, properties,

and chemical character!, but not yet found to exist in natural oils anc

fats.
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analogous to distearia or monostearia substantiated with

certainty, bodies of these classes being either formed syn-

thetically by reversing the reactions of saponification, or

being produced by the partial saponification of substances

analogous to tristearin.

Glycerin is also a product of certain kinds of fermentation,

especially of the olcoholic fermentation of sugar ; thus -it

is a constituent of many wines and other fermented liquors,

bein" formed together with small quantities of various other

substances by reactions subsidiary only to the mam change

taking place, and hence varying in their nature and extent

with circumstances. According to Pasteur, about -j'^th of

the sugar transformed under ordinary conditions in the

fermentation of grape juice and similsir saccharine liquids

into alcohol and other products becomes converted into

glycerin. In certain natural fatty substances, c.g.^ palm

oU, it exists in the free state, so that it can be separated by

washing with boiling water, which dissolves the glycerin

but not the fatty glycerides ; but how far its occurrence

, in this form is due to the breaking up of the glyceride

by a spontaneous saponification is open to some question.

Properties.—In a state of purity glycerin is a viscid,

colourless liquid of sp. gr. 1'2C4, possessing a somewhat
mawkish sweet taste ; when exposed to a high degree of

cold for a long time it sometimes solidifies to a crystalline

mass, which then melts at about 7° C. The crystals when
once melted often do not resolidify again readily, even when
in contact with the solid substance, although sometimes

contact with a crystal of the solid at a temperature of about
0° suffices to produce solidification of the whole. This

aolidification of glycerin is, however, a very exceptional

phenomenon, only occurring with extremely pure sub-

stance under certain conditions not thoroughly under
stood, and then only after long continued exposure to a

low temperature, as during a cold winter. When con-

taining a minute quantity of water glycerin never solidi-

fies, and to this circumstance several of its useful applica-

tions are due. A weak aqueous solution, when chilled

sufficiently, allows crystals of ice to form, the glycerin

accumulating in the unfrozen portion as alcohol does when
a mixture of spirit and water h partially frozen. When
heated alone it partially volatilizes, but the greater part
decomposes; by reducing'the pressure to about y,th of an
atmosphere, it can, however, be readily distilled unchanged,
boiling under a pressure of SO millimetres of mercury at

about 20° C. In an atmosphere of steam, also, it distils

without decomposition under ordinary barometric pressure.
Ill water and alcohol it dissolves readily in all proportions;
in ether it is insoluble. Under certain conditions, such as
prolonged contact with poor cheese and chalk at about 35°

to -10° C, it can be made to ferment partially, becoming
changed into alcohol ; but under any circumstances, only a
small fraction, at most a tenth, becomes thus transformed,
the rest remaining unaltered. It possesses remarkable
solvent powers on many substances, whence it is employed
for numerous purposes in pharmacy and the arts. Its
viscid character, and its non-liability to dry and harden
by exposure to air, also fit 'it for various other uses,
such as lubrication, &c., whilst its peculiar physical charac-
ter-s enabling it to blend with either aqueous or oily matters
under certain circumstances, render it a useful ingredient in
a large number of products of- varied kinds. Applied to
the living skin (and similarly to untanncd leather) it pro-
duces a remarkable softening eff'ect, whence it is largely
cnq)loycd as a cosmetic, either by itself or in admixture
with othar substances. Taken internally it is alleged to be
valuable as a substitute for cod-liver oil for phtliisical
patients, not possessing the disagreeable fishy Havour of
that valuable food, and having" a fattening tendency.
Wheu it is given in moderately small repeated doses to the

lower animals, it does not appear to possess any marked
injurious action peculiar to itself; when, however, large

doses of glycerin ar(j subcutaneously injected into dogs,

amounting to from 8 to 10 grammes per kilogramme of

animal operated on (0'8 to 10 per cent, of the weight of

the dog, corresponding to from 1 B) to 1 J lb of glycerin for

the weight of an average man), death ensues within twenty-

four hours, accompanied by symptoms analogous to those

of acute alcoholism (Dujardin, Beaumetz, and Audigi).

Like sugar it possesses antiseptic qualities, bo that meat,

albumin, ic, immersed in it do not for long periods of lime

undergo putrefactive changes.

Maiixifadurc.—The simplest modes ot ]irepanng glyceiin in a

state oE purity are based on the*sapoijiCcatiou ot fats, cither by
alkalies or analogous basic, substances, or by superheated steam,

and on the circumstance that, although glycerin cannot bedistillcd

by itself under the ordinary pressnrc without decomposition, it can
be readily volatilized in a current of superheated steam ; in this

way the glycerin formed is separated from the non-volatile sub-
stances piesent. It was by means of sajKinificationof oiive oil or lard

with litharge (lead oxide), wheieby a lead soap insoluble in water,

or nearly so, is formed, together with glycerin, that the existence

of glyceiin was fiist demonstrated by Scheele, who obtained it as a

bye-product in the formation of the " lead-jtl aster"' of pharmacy
made from lard and lead oxide. For a long time this was the only
known method of preparing glycerin, the aqueous solution obtained
being treated with sulphuretted hydiogen to remove any soluble lead

compounds, filtered, and evaporated until almost all the water was
driven otf, leaving the glyceiin behind as a syrupy fluid. By
evaporating down the spent leys of the soapmaker (after the soap
is separated therefrom by "salting out," and any excess ot alkali

neutralized with sulphuric acid), and treating the residue with
alcohol, glycerin can also be obtained, the alcoholic solution of it

thus formed being simply evaporated to drive off the alcohol

;

but this process is far too costly for ordinary purposes. An im-
provement on this method was patented m 1858 by H. Eeynolds,
the concentrated leys being passed into a vessel where they ore met
by a stream of superheated steam at about 200" C ; the glycerin
then passes over with the aqueous vapour, whilst the inorganic salts

present are left behind. In the manufacture of steaiic acid^for

candle-making (see Candle) one of the older processes was the
saponification of tallow with lime, forming an insoluble lime soap
and an aqueous ^solution of impure glycerin, from Avhich the
pure substance can be readily obtained by distillation with super-

heated steam. Less pure products were foimerly obtained by
treating the crude solution with sulphuric acid to separate lime,
boiling to remove small quantities ot volatile acids, evaporation,
and filtration through animal charcoal to decolorize ; or by evaporat-

ing, dissolving out by alcohol, and purifying by treating with lead
o.\ide, filtering to separate an insoluble lead compound formed,
removing lead from this filtrate by sulplnrrctted hydrogen, filtering

again, and evaporating to a syrup. In practice all these older

methods have, however, been superseded by the process patented
in 1854 by "Wilson & Payne. This consists in heating the fatty

matter to be saponified in an appropriate still to a temi»eratiire of
290° to 315° C. (550° to dOO° Fahr.), and passing in heated ste.am in
such a way that it rif^^s up through the fatty matter in numerous
streams; saponification is thus niiidly etlected, aiid the liberated
glycerin and fatty acids are \olatilized and carried along with the
steam to the condensing arrangement. If the temperature do not
exceed 310" C. there is no fear of the glycerin being decomposed,
whilst under si itable conditions even higher temperatures than
this can be employed without causing its decomposition ; but there
is always a great liability to destruction of glycerin when the tern"-

perature of 310° is exceeded. This arises from the tendency of the
glycerin to char on heating, and to split up into water and aci-okin
(acrylic aldehyde), thus :

—

C3H,0j = 2H;0-l-C3H,O.

"When a series of chambers is used as the refrigerator, the com-
partments ne.arest the still are found to condense little but fatty
acids, tht! water and glycerin chieHy accumulating in the more dis-

tant chambers, the last of which is usually open to the air at the
end ; so that there is no excess of pressure ip the still and con-
densers; tlie fatty acids readily separate from the aqueous solutions
of glycerin, which only requires concentration by evaporation to be
fit for the market. Since the date of AVilson's patent various
spcci.-.l forms of apparatus for etfecting the transformation have
been patented by Wright & Fouche, Gilbee, and others.

TI is method of saponification is, strictly, only an improvement
on former processes invented for the purpose of -decomposing the
glyr erides and obtaining the fatty acids without the use of alkalies,

'

lim .', &c. ; in these older methods theextraction of glycerin was not an
imiiortant feature, and they were frequently worked in iuch a way as

to decompose the v.hulc or grt.itei pai t of the glyceriii/inri;)assn with
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lU liberation. Thus, as far back as 1825, Clievreul and Gay-Lussac

sketched ont the idea of the process of sanoiiificatioii by superheated

Bteam, and the method wa« actually earned out with certaia modi-
fieationa by various cliouiistg and manufacturers. For example, in

1842, E. Price &: Co. patented, ia the name of Jones & Wilson, a

process of the kind, which was largely worked for some yeai-s ; in

this, tlie fatty matter freed from extraneous impurities is mixed
with 6 to 8 per cent, of strong sulphuric acid, and then healed in

copper boilers to about 180^ C, by sui^erheated steam blown
through the mass for about two hours ; after which hotter steam at

about 300" to 350' is blown through, when fatty acids distil, but

little or HO glycerin passes over unaltered, almost Iho whole
beinf; charred or decomposed, forming acrolein, &c. Hero tlie

saponification and destruction of glycerin are largely effected

by the sulphuric acid, as well as by tho steam itself. Price's

process was suggested to the luventors by Tilghman's method,
brouglit out early in 1851, which cousisled in making an emulsion

of melted fatty matter and water (or solution of alkali) by n^ita-

non, and then pumping it tlirou^li a long coil of iron tubing kept

at a temperature near that of melted lead under a pressure of about

2000 lb to the square inch. In tin-* way complete saponification is

effected, faCty acids and an aqiveous solution of glycerin bein^
obtained when water is used, and soap with more or les? water and
glycerin when alkaline liquor is employed. It is noticeable that in

this process it is not neoessary that the alkali should be caustic, as

it must be for the ordinary process of soap-boiling ; sodium and
potasiiiura carbonates answer just as well as their respective hydrates

(caustic soda, caustic jiotash).

Derivatives.—Among the niimerou3 derivatives obtainable from
jtflycerin by appro]>riate chemical reactions, may be more particu-

larly mentioned nitro-glyeeriny which is, strictly speaking, im-
properly named, inasmuch as it does not belong to the class of true

nitro-substitution derivatives, but is simjily constituted like tri-

stearin, the radical of nitric acid displacing the hydrogen of tlie

OH groups. By treating glycerin with nitric acid (preferably by
dropping pure glycerin into a mixture of nitric and sulphuric acids)

th,e loUowing reaction ensues, the glycerin becoming what would
be systematically termed liiuifrH or ghjccroti'inilrin :

—
(CFTj . on (CRsOKO?
cH .oil + ?No-on = sn^o + -^ch.onoi
Cilj. OH (Cir^^O.KOa

By treating the resulting '*nilio-glyccrin'' witli caustic potash,

saponification ensues, potassium nitrate being foi-med and glyc«riu

reproduced precisely as when tristenrin is similarly saponified.

Two other imjiortont products obtainable from glycerin are isojfropi/l

iodide and alhjl iodide, each of winch serves as the starting-point

Ol a large series of chemical products, many o( them of utility in

tho arts. These substances arc manufocluied by heating glycerin

with iiydiiodic acid, and are formed in virtue of the leactions —
Glycerin.

CsHjfOHia

C3Hj(0H)s

laopropyl iodide.

Allyl iodide.
4- CjHjI

Again, glycerin is employed in the myiufactuie of /onnic a«(f,

which is piepared most conveniently by testing together glycerin

and oxalic acid. The splitting up of oxalic acid into carbon dioxide

and formic ncid, whicli takes place only to a minute extent when
oxalic acid is heated alone (owing to tho further decomposition of

the formic acid), then ensues with but little formation of bye-

products, and especially with but little loss of formic acid through

further decomposition. This arise-? from the occurrence of a cycle

of changes highly interesting from a chemical point of view, and
consisting essentially in the continual formation of a body analo-

gous to monosteann, and its continual breaking up into formic

acid, which distils over, and glyfccrin, which nets over again on.

a

fresh portion of oxalic acid.

Technical Use^.—Besides its use a? a starting-point in the pro-

duction of "nitro-glycerin" and other chemicai products, glycerin

is largely employed for a number of purposes in the arts, its appli-

cation thereto being due to its peculiar physical properties. Thus
its non-liability to freeze (when not absolutely anhydrous, which

it practically never is when fieely exposed to the air) and Its non
volatility at ordinary temperatures, combined with its power of

always keeping fluid and not drj'ing up and hardening, render it

valuable as a lubricating agent for clockwork, watches, &c., as a

substitute for water in wet gas-metets, and as an ingredient in

cataplasms, plasters, modelling clay, pasty colouring matters, dye-

ing materials, moist colours for artists, and numeroua other analo-

gous substances which are required to bo kept in a permanently

soft condition. From its softening property when applied to the

fakin, it constitutes a chief ingredient in many toilet preparations,

creams, and the like. Many of these indeed, sold under fancy

names, are nothing but glycerin diluted with water or weak
alcohol, or mixed with some oleaginous emulsion or paste, and
variously scented. Its solvent power for numerous substances

renders it valuable in phennacy as an ingredient ia numerous

preparations. In some of these the glycerin acta not merely
as a solvent but also as a preservative against decomposition,
owing to its antiseptic qualities, which also led to its being em-
ployed to preserve untanned leather (especially during transit when
exported, the hides being, moreover, kept soft and supple) ; to make
solutions of gelatin, albumen, gum, paste, cements, ic, which will

keep without decomposition; to preserve meat and other edibles;
to mount anatomical preparations; to preserve vaccine lymph un-
changed ; and for many similar purposes. Its solvent power ia also

utilized in the production of various colouring fluids, Tyhcre the
colouring matter would not dissolve in water alone ; thus aniline

violet, the tinctorial constituents of madder, and various allied

colouring matters dissolve in gJycerin, forming liquids which remain
coloured eveu when diluted with water, the colouring matters being
cither retained in suspension or dissolved by the glycerin present
in tho diluted fluid. It has been proposed to use glycerin os a
medium for the extraction of the odoriferous principle of flowers,

&.C., and as a substitute for sugar in the manufacture of some sorts

of tobacco, the aioma of which is liable to be deteriorated should
fermentation of the saccharine matter set in. Certain kinds of

copying inks are greatly improved by the substitution of glycerin,

in part or entirely, for the sugar or honey usually added. In fine,

tiie number of useful adaptations of glycerin as an ingredient in

Older to confer certain special properties is almost nnJimited, and its

use in these diiections is increasing yearly.

Jinjiuriiies.—For some of these pui-poses it is essential that the
glycerin should be of considerable purity. The chief impurities

liable to be present vary with the mode of prepaiation. Substances
made by si^onification of oils, &c., with oxide of lead or lime, are

apt to retain more or less of tho metallic compounds, whilst glycerin

extracted from soap-leys may also contain mineral matters, i Such
impure substances are readily purified by distillation with steam or

under "reatly diminished pressure. Glycerin prepared by saponi-

fying clarified tallow, &c., by superheated steam, rarelj contains

fatty acids ; if not deprived of practically all the water with which
it is mixed in the distillate first obtained, it ia less viscid and has a
lower density, so that the specific gravity forms a good lest as to

whether it contains much water or not. Occasionally glycerin ia

met with intenrionally adulterated with bugai-syrup, gum, mineral
matters, &c. , but such falsifications aic comparatively lare. They
may be detected by the substance being not wholly soluble m
alcohol, by its leaving a residue on ignition in air, by its precipi-

tating a solution of basic lead acetate (alter being dissolved in water),

or by other special tests, according to the nature of the impurity
sought for. Thus, whilst pure glycerin does not reduce aJkaliiic

copper solutions so as to precipitate cuprous oxide when boiled

therewith, the precipitation is readily produced by certain kinds of

5ugar, either without any previous treatment {e.g., glucose), or after

boiling for a sliort tinje with w^ater acidulated with a mineral
acid such as sulphuric acid (r.g.j cane sugar). (C. R. A. W.)

GMELIN, Job ANN Georo (1709-1755), a distinguished

naturalist, son of the chemist of the same name, was bom
at Tubingen, June 12, 1709. Having taken his degree in

medicine, he in 1727 repaired to St Petersburg, where in

1731 he was appointed professor of chemistry and natural

history. In 1733, by order of the empress Anna, he joined

Deslisle, G. F. Miiller, and Behring in an expedition for

the exploration of Siberia, which was penetrated as far as

the Lena. He returned to St Petersburg iu 1743. In

1740 he was chosen professor of botany and chemistry at

Tiibingen, where he died, May 20, 1755. Linnaeus named
a genus of plants Gmelina in his honour.

His chief works are Flora Sibiriea (4 vols., St Petersburg, 17:J9-

50), and Meisen. Durck Sibiricn (4 vols., St Petersburg, 1752).

GMELIN, Leopold (1788-1853), a celebrated chemist,

was born August 2, 1788, at Gdttingen, in the university

of which city his father, Johann Friedrich Gmelin, was

professor of medicine. He studied medicine and chem-

istry at Gottingen, Tiibingen, and Vienna, and in 1813

commenced lecturing on chemistry at Heidelberg, where

in 1814 he was appointed extraoroinary and in 1817 ordi-

nary professor of medicine and chemistry ; the latter

office he held till 1850. He died at Heidelberg, April 13,

1853.

Gmelin's fame rests chiefly on his chemical dictionary, the Band-
buck der Chcmie, the first edition of which, in 2 vols., was pub-

lished at Frankfort in 1817-19. The fourth edition (Heidelberg,

1S43, &c) was written by Gmelin himself as far a^ the end of vol.

v., was continued by Drs List and Kraut and others, and completed

by an eighth volume on physiological chemistry, the work ol Pro*
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feasors Lehmann and Rochleder,^' A revision of tlie Sandhuch by
Kraut, in two patta, hag sinre appeared. Of the fourth edition an

English translation by H. Watts was published by the Cavendis-h

Society in 1848-59. Gmelin was the author also of Versuch eme$
lumn chem. MineraUysteins (Heidelberg, 1825), and of numerous
scientific papers. With Tiederaann he wrote Versuche iiber die

Wege nu/ welchem Subsianzeu aits dcm Magcn vnd Darmkaiiale in

das Slut gelangm (Heidelberg, 1820), and Die Verdauung (2 vols.,

Heidelberg, 1826-27).

GMELIN, Samuel Gottlieb (1743-1774), an eminent

naturalist, nephew of J. G. Gmelin (see above), was born

at Tiibingen, June 23, 1743. He graduated there as M.D.

in 1763, went to St Petersburg in 1767, and in 1768, with

Pallas, Giildenstadt, and Lapuchin, commenced a journey

for the scientific exploration of the south-east possessions of

Russia. Having visited in succession the western districts

of the Don, the Persian provinces to the south and south-

west of the Caspian Sea, the regions of the Volga, and the

eastern borders of the Caspian, he in 1774 was on his way
back to St Petersburg when he was seized as a hostage by
Usmey Khan, of the Kaitak tribe, through whose ill-

treatment he died on July 27th of the same year.

His principal works are Histoi'ia Fucorum icoiiibus illuslrata

(St Petersburg, 1768), and Voyages dans diferentcs parties dcs

I Empire de Rusiie (4 vols. 4to, St Feteisburg, 1770-8-!).

GMUND, a town of Wiirtemberg, circle of Jaxt, for-

merly a free imperial town, is situated in a charming and
fruitful valley on the Rems, here spanned by a beautiful

bridge, 31 miles E.N.E. of Stuttgart. It is surrounded by
old walls, flanked with towers, and has a considerable num-
ber of ancient buildings, among which are the church of the

Holy Cross ; St Jolm's church, which dates from the time

of the Hohenstaufens; St Leonard's church, situated on a

height near the town, partly hewn out of the rock and
much frequented by pilgrims ; the chapels of St Joseph and
God's Rest; and the Dominican convent, founded in 1204,

now a houso of correction. Among the modern buildings

are the gymnasium, the drawing and tradeschools, theRoman
Catholic seminary, the town hall, the royal deaf-mute and
blind institute, the blind asylum, the lunatic asylum, and
two hospitals. The industries include the manufacture of

gold, silver, copper, bronze, and brass wares, silk and part-

silk cloths, tobacco, wax, glue, leather, furniture, bone dust,

and lucifer matches. There is also considerable trade in

corn, hops, and fruit. Population in 187.'), 12,838.

Gmiind was surrounded by walls in the beginning of the 12th
century by Duke Frederick the elder of Swabia. It received town
rights from Frederick Barbatossa, and after the dying out of the
Hohenstaufens became a free imperial town. In 1546 it was
besieged and taken by the Protestants, and in 1793 it was burned
by the Swedes. It retained its independence till 1803, when it

came into the possession of Wiirtemberg. Gmiind is the birth-
place of the painter Hans Baldung and of the architect Heinrich
Arler. In the Middle Ages the population was about 10,000.

GNAT, a name (Anglo Saxon, gnaet) properly applied to

the members of the Culicidcc (a family of the insect order
Diptera, division Ortkorrha/jha, subdivision Nemaiocera,
section Hucepkala), but sometimes also used for the Chiro-

nomidce. The Culicidce consist of about 150 known species,

of the genera Culex, Anopheles, Aedes, Psorophora, Coretkra,

&c.; they are distributed over the chief divisions of the
world, and, in spite of their very feeble build, reach as far

north as man has penetrated (having been found during
Nares'a recent Arctic expedition). As regards time, ex-

amples of a UvJex and a Cordhra have been discovered in

the Tertiary beds of the Lower White River, Colorado.

The Culicidce are distinguished from their immediate allies,

amongst other characters, by having tlie parts of the mouth
produced into a slender porrected rostrum, nearly half the

length of the insect, and composed of mauy distinct pieces

(seven, according to Westwood, who remarks that the

mouth in these delicate creatures is formed of the same
Dumber of oieces, and on the same plan, as that of the

robust Tahani), and many-jointed palpi, very long and pilose

in the male, in which sex the antennae are plumose and 14-

jointed. Tlie fibrils of the antennce are considered by
Mayer as auditory organs. The usual special representative

of the family is Culex pipiens, the coromou gnat, whose
blood-sucking propensities have rendered it too well known.
It pierces the skin with the needle-like lancets of its rostrum,

which are barbed at the tips, and gradually inserts the
whole of those organs, at the same time liquefying the blood

by some fluid secretion, which apparently adds to the sub-

sequent irritation. The female, recognizable by her more
simple antennas and palpi, alone attacks man, and, in

default of her favourite food^ will feed on the honey of

flowers. This blood-sucking taste is shared by the allied

Sirtiuliidce. The dreaded mosquito is nothing but a species

of Culex, so closely allied to C. pipiens th&t it is difficult to

say where " gnat " ends and " mosquito " begins, though the

original mosquito is a native of Cuba. The curious hum-
ming noise (from which the name pipiens is fancifully

derived) accompanying the flight of the gnat is caused by
the extremely rapid motion of its wings, which have beeu
calculated to vibrate 3000 times in a minute, —the great

relative bulk of the thoracic muscles accounting materially

for this. In connexion with the gnat's wing it may be
observed that, though apparently clear, " battledore scales

"

have been discovered upon it by microscopists. The habit

of gnats to associate in clouds has been frequently noticed,

from the poet Spenser downwards ; and instances are even
on record of their gatherings round church-spiies having
caused alarms of fire, from being mistaken for smoke. This
apparently arises from the extreme spontaneity and ease of

the individuals in their evolutions, which are so rapidly con-

ducted as to enable them to fly unwet in a shower of rain.

It has been observed that many of these large gatherings

are exclusively composed of females. The transformations

of the gnat have often been chronicled, and by none in a

more interesting way than Reaumur. The female deposits

her eggs in a little raft or boat-like mass, upon the surface

of water, using her hind-legs while packing them together
;

the larvae hatched from them are very active, diving in a
jerky manner quickly, and often coming to the surface

to breathe, suspending themselves bead downwards, and
taking in atmospheric air through a spiracle in one of the

large tubes into which the end of the body subdivides. The
pupae are also capable of active motion by means of paddles
at the tail, and also suspend themselves under the surface

for respiratory purposes, thongh not breathing as in-'the

larva, but through two little tubes on the back of the

thorax. When the perfect insect makes its appearance, the

pupa-skin is used by it as n floating foothold until it is

ready to take to flight. So short a time is occupied by.the

entire series of metamorphosis that many generations are

perfected in one summer.
.GNESEN (Polish, Gniesno), the chief town of a.circle in

the Prussian province of Posen, government ot Bromberg, is

situated on the Wrzesnia, 30 miles E.N.E. of Posen. Besides

the cathedral, which contains the remains ot St Adalbert,

there are nine Roman Catholic churches, and there is also

a Protestant church, a synagogue, a clerical seminary, an4
a convent of the Franciscan nuns. The industries are

cloth and linen weaving and brandy making. A great

horse and cattle -market is held annually. The popula-

tion in 1875 was 11,203, of whom about half are Poles.

Gnesen is said to be the oldest town in Poland, and was tl^
capital of the kingdom till 1320. It was made the seat of an arcft-

bishop early in the lltb century. It is still the seat of the cathe-

dral chapter, but the archbishop now resides at Posen.

GNOSTICISM, a general name applied to various fomiB

of speculation in the early history of the church. The terin

yvoio-i! is found in the Septuagint translation of the Old
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Testament/ and in the Apocryphal Book of Wisdom, denot-

ing the knowledge ot the true God, or knowledge communi-

cated by Him. In the New Testament the word is fre-

quently used by St Paul (1 Cor. i. 5, xii. 8; 2 Cor. iv. 6,

s. 5), and in the second epistle of St Peter (i. 5, 6 ; iiu 18),

to express the saving knowledge of God in Christ ; and in

the first epistle to Timothy occurs the significant phrase,

" Oppositions of Science (yvaKrcuis) falsely so called." It

may be inferred, therefore, that the use of the simple term.

in a bad as well as a good sense,- was not unknown to the

apostolic age, although the expression yi'ioo-riras (Gnostic)

is said not to be found till the beginning of the 2d century,

when it was first employed by the sect of the Ophites, or,

according to some, by Carpocrates. Both expressions were

used by the early Christiiii -fathers with the double .meaning

already indicated. Clement of Alexandria, in his Stro-

mata or Miscellanies, entitles the enlightened or perfect

Christian a Gnostic (Strom, i. 20, ii. 6). He points out at

length the distinction between the true Gnostic and the

disciples of false systems who laid claim to the name of

Gnostics. It is only to systems of the latter kind that the

name of Gnosticism is now applied.

The sources of Gnosticism are to be found in diverse

forms of religious and speculative culture antecedent to

Christianity, especially in the theology of the Alexandrian

Jews, as represented in the writings of Philo, and again

in the influences flowing from the old Persian or Zara-

chustrian religion and the Buddhistic faiths of the East.

To the theosophic system of Philo, with its mixture of

Platonic and Old Testament ideas, some of the most

characteristic conceptions of Gnosticism are certainly to be

traced, such as the infinite separation between God and
the world, and the necessity of a mediating power or

powers in the creation of the world. This class of ideas

prevailed largely at the time of the introduction of

Christianity, eipecially in Alexandria, which was the

great meeting-point of Jewish and Hellenic culture. The
more the state of the pre-Christian Jewish mind and
Jewish literature is investigated, the more do we recognize

everywhere a strange commingling of old with nev/ thoughts,

of tradition with philosophy, of religion with speculation.

The age was in all its aspects eclectic, and the Jewish no
less than the Gentile schools of the time were centres for

the fusion of old streams of culture from many quarters,

and the rise of broader intellectual tendencies. Ever since

t'le ciptivity, Judaism had borne more or less the impress

of the old state religion which it encountered in its exile.

How far post-Exilian Judaism was moulded by Zarathus-

tijan conceptions is a very difficult question ; but no his-

torical student can doubt that its cosmogony, its angelology,

and even its anthropology, were largely modified by contact

with Persia. But not only was Zarathustrianism active in

and through Judaism. In itself, it spread westward, and
became directly and indirectly both a precursor and a
parent of Gnostic speculation. Certain forms of Gnos-
ticism seem little else than adaptations of the Persian
dualism to the solution of the great problem of good
and evil In other forms of it, again, the Pantheism of

India seems to have been a pervading influence. This,

too, has its representative in the Jewish schools of the

time, in the secret doctrines of the Kabbala, which many
carry considerably beyond the time of Christ, although the

two books through which we alone know these doctrines

—

the Book of Creation and the book called Zohar or Light

—are plainly of much later production. These doctrines

sprang up in Palestine, and not among the Hellenistic

Jews. The philosophy on which they rest is plainly pan-
theistic. Whereas the principle lying at the foundation of

the theosophy of Philo makes almost an absolute distinction

between the Supreme indefinable Source of all things and

the world, the philosophic postulate cf the Kabbala is (Ite

identity of God and the world—the one being the Eternal

Substance of which the other is the manifestation and form.
" In place Of the personal God, distinct from the world,

acknowledged in the Old Testament, the Kabbala substi-

tutes the idea of an universal and infinite substance,

always active, always thinking, and iu the process of

thought, developing the universe. In the place of a material

world distinct from God and created from nothing, the

Kabbalist substitutes the idea of two worlds—the one intel-

ligible, the other sensible,—both being, not substances dis-

tinct from God, but forms under which the Divine Sub
stance manifests itself " (Hansel's Gnostic Heresies, p. 35).

Gnosticism is found reproducing one and all of these con-

ceptions, with the additional idea of redemption directly

borrowed from Christianity. In all its forms, it may be

said to represent the efforts made by the speculative spirit

of the time to appropriate Christianity, and to make use

of some of its most fertile principles for the solution of the

mysteries lying at the root of human speculation. The
more advanced writers of the present day refuse to recog-

nize Gnosticism as a heresy, or to speak of the Gnostics as

deserters from the Christian Church. And they are right

so far. The Gnostic schools were always so far outside the

church. They were not heretical, therefore, in the ordinary

sense. But it is no less true that Gnosticism, in all its

developments, is only intelligible in connexion with Chris-

tianity. It Was th3 impulse of Christian ideas which alone

originated it, which constituted the vital force of thought

that made it one of the most significant phenomena of early

Christian history ; and it is only its connexion with Chris-

tianity which can be said to make it any longer interesting!,

The question as to the date of its origin has been much
investigated of late by such writers as the late Dean Mansel
among ourselves, and Lipsius, Harnack, and Hilgenfeld in

Germany. Do we find traces of it in the New Testament
writings 1 or are the supposed allusions to it there to be
otherwise explained 1 It is well known that this question

has an important bearing upon other questions as to the

origin of some of the New Testament writings, and the

special object for which these writings were composed.

Without entering into details, or attempting to examine the

several passages which may be supposed to contain allusions

to Gnosticism in the New Testament, it may be said that

such allusions, more or less definite, seem to occur in the later

epistles of St Paul, especially the epistles to the EpheSians

and Colossians, and in the Pastoral epistles. A supposed
allusion has also been traced in the first epistle to the Corin-

thians, where the word yvuKri^, for the first time in the New
Testament writings, is found in a depreciatory sense, in the

phrase ^ •yvwcrts <^ucrtor, ^ Sc dyam; oiKo8o/i€t (1 Cor. viiL 1).

In so very general a use of the expression, however, even in

its connexion with the question of eating meats which had
been oS'ered to idols, it must be held very doubtful whether

anything more than a general meaning is intended. And
the same remark applies to many even of the more defined

modes of expression, such as Pleroma and jEon, which
occur in the later epistles. The true explanation of all

these phrases, as well as much else in St Paul's writings,

is probably the fact that the spirit of Gnosticism, and the

language which it afterwards developed and applied, were
" in the air " of the apostolic age. Its modes of thought,

as already seen, were prevalent in Philo and in other

quarters, and the tendencies which were afterwards worked
up into systems were no doubt in existence in the time of

St Paul, and still more in the later apostolic time. It seems
plainly against such tendencies, rather than against any
special sects or schools, that the cautions of St Paul are

directed. In the Apocalypse, .and in the epistles and
gospel attributed to St John, these tendencies are seen in a

r'
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aiore developed although hardly in a mors iistitct etate.

rUe second chapter (vv. 6-15) of the Apocalypse has been
held to mention a sect of the Gnostics by name—the

fficolaitans^a sect>»BBppo3ed to derive its name from
Nicolas, one of thff seven deacons, who had departed from
the faith and fallen into licentious doctrines and practices.

Even in such a sect as this, however, we recognize rather

the expression of those lix and restless tendencies which
sought everywhere to corrupt the doctrines of the gospel,

thaif^ny clear philosophical bias. Upon the whole, it

may. be concluded that what we see in the wi'itings of the

{Tew Testament is exactly what we might expect. Tlie

Gnostical spirit is present, but Gnosticism is as yet unde-

veloped The apostolic age is an age of transition, in which
'phe speculative and ethical spirit of the time is everywhere
seen encountering the new life of Christianity, and new
seeds of creative thought are everywhere springing from
the encounter.' There are teachers of all kinds, especially

Jewish teachers, busy throughout the Roman world.' But
•Gnosticism properly so-called, as a series of speculative

systems, is not yet born.- Its approach is heralded by many
tendencies forecasting it ; but it is only in the Syrian and
Alexandrian schools of the beginning of the 2d century

chat we see it coming forth into distinct shape. Men like

Simon Magus and his pupil Menander, the former the

Opponent of St Peter, and again men like Cerinthus, the

opponent of St John, may be called Gnostics. In such
traditions of their teaching as survive, we see the workings
of the Gnostical spirit—the spirit which sought to trans-

mute the facts of Christianity into some ideological theory.

But none of these leaders elaborated systems, or at least we
ire no longer able to^ trace with precision of outline the

doctrines which they taught. Properly speaking, therefore,

they are the precursors of Gnosticism, rather than the

founders of Gnostic schools. It is implied by IrenaBus (i.

25) that the followers of Carpocrates first called themselves
Gnostics'; and again by Hippolytus that this designation

was first assumed by the Ophites (1. v.). But little can
be gathered from writers like Irenaeus, or even Hippolytus,

as to the true order of development of the Gnostic systems.

With the former, for example, Saturninus and Basilides

stand not only before Carpocrates, but before Cerinthus,
the Ebionites, -and .the Nicolaitans (i. 24, 26). The last

thing to seek in the early fathers is either accuracy of

chronology, or a clear sequence of thought. They handle
topics, for the most part, quite irrespective of either; and
the student is forced back mainly, if not exclusively, on
internal evidence as his only trustworthy guide in analysing
and classifying the systems of thought which prevailed in

the first two centuries.

According to such evidence, and the bias of individual

writers, the Gnostic systems have been very differently

ilassified. Mosheim has divided them with reference to

their greiteror less recognition of the Dualistic principle
;

Neaiider with reference to their relation to Judaism ; F.

Baur with reference to their relation both to Judaism and
heathenism. Lipsius, one of the most recent and careful

writers on the subject, arranges ,the Gnostical systems in a

threefold ordei>—<lst, in so far as they arise within the

Jewish schools, and aim to distinguish between Christianity

and Judaism ; 2ci, in so far us they appear within the

broader sphere of Hellenism ; and 3d, in so far as they
approach the circle of Christian faith, and become more
or less united with the doctrines of the church.

The most intelligible principle of classification seems to be
that already indicated, which recognizes first an inchoate

period corresponding to the New Testament age, and repre-

sented by many diverse teachers, chiefiy of Jewish origin,

and then fixes attention upon the great schools of Syria and
of, £gypt, with the addition of that of Asia Minor, repre-

sented by MarcioK. These schools are distinguished bj
their internal features, and their respective relations tc

Judaism on the one hand and dualism on the other; but
they stand out more clearly from their geographical centres^

perhaps, than from any other distinguishing features.

I. The inchoate phase of Gnosticism is represented bj

men like Simon and Cerinthus, both prominently associated

with apostles and sects, such as the Ophites or Naasseni
(from CC?, serpent), the Peratae or Peratics,the Sethiani,and

the followers of one Justinus, author of a book called the

Jjook of £aruc/i, which was written probably not earliei

than the beginning of the 2d century. All these sects are

elaborately described by Hippolytus in the fifth book of hii

liefutaiion of Heresies. Simon Magus follows them in hit

order of treatment(l. v.). There can be little doubt, however,

that Simon must be placed in the very front of the history

of Gnosticism, in so far as he belongs to this history at alii

This is the position that he .occupies in the treatise oi

Irenreus {Adv. ffiereses, I. i. c. 23); and his association wit!

St -Peter, as well as the account of him in the apostolii

history in which he appears (Acts viii. 5, 9, 10) withir'

seven years of the ascension of our Lord, plainly indicatei

that this is his true position. " The character of his

teaching, moreover, points to the same conclusion, .i Ii

is n form of anti-Christianism, rather than any mert
depravation of the Christian system. It is true that ht

is represented in the passage of the Acts of the Apostle's

already referred to (viii. 13) as having professed hin;se]f i

believer, and having been baptized ; but his whole careet

afterwards, and the doctrines attributed to him, prove that

whatever may have been his feelings for the moment, hf

neither understood Christianity, nor came under its practi-

cal influence in any degree. Probably he regarded the

apostles as only magicians of remarkable skill, and enrolled

himself for a time in their company in order that he

might learn their secrets and be able to exercise theii

powers. He was plainly an impostor of the first magnitude,

who must be credited with a marvellous and unblushing

audacity rather than with any clear philosophic or spiritual

aims. He gave himself out as " the great power of God
''

(Acts viii. 10). " Ego sum sermo Dei," he said of himself

according to St Jerome (on Matt. sxiv. 5), with much
blasphemous nonsense besides. He carried about with

him a " certain woman named Helena," a prostitute whom
he had purchased in the city of Tyre, and who he said

"was the first conception ("Eiroio.) of his mind, the mothei
of all things, by whom in the beginning he conceived.the

thought of making the angels and archangels " (Iren., Adv.

Ilcer., i. 23). He recognised Christ asFiedeemcr, but only

as occupying an inferior position to himself. He was the

true Logos or Power of God, which had previously in an

imperfect degree appeared in Jesus. He himself is " the

God who is over all things, and the world was made by his

angels" {Hid., i. 23). It is clear that a teacher of this

kind had little relation to Christianity, except in so far as

it came across his own designing and ambitious path. He
had knowledge and intellectual address to avail himself ol

the prevailing conceptions oi the Alexandrian philosophy,

so as to impart some coheconcy to his own insane dreams
but he was characteristically o magician (as his charactei

has survived in history) xather than a philosopher oi

spiritual thinker. He claims the position assigned to him in

the history of Gnosticism mainly in virtue of his pupil and

successor Menander who laid the foundation at Antioch ol

the Syrian Gnostic school more conspicuously represented

by Saturninus and others.

For an account of Cerinthus and his system we refer ooi

readers to the article Cerinthus. The account of his

relations with St John, as given by later Christian tradi-

tion, may bo a mythical expression of the popular Christian
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feeling about an obnoxious teacher rather thaa a Btate-

ment of aetuol facts ; but there seems no doubt that

Ceriuthus represented, in the close of the Isfcentury,

a type of doctrine especially opposed to that of the

fourth gospeL He is supposed to have been of Jewish

descent, to have been educated in Alexandria, and to have

diffused his doctrine in Asia Minor. Opposed as he was to

the Christianity of the church in attributing the creation

of the world, not to the Supreme God, but to "a power

separate and distinct from " Him, and in conceiving Jesus

as a mere man to whom the Christ was united at baptism,

and from whom the Christ departed before His death (Iren.,

i. 2 ; Hippolytus, vii. 33), he waa yet far from being the

mere anti-Christian impostor that Simon was. He makes
no claim to miraculous or divine powers in himself, but

holds a distinct, however erroneous, Christology. The idea

of redemption is not only recognized by him, but recognized

as verified in Christ and in Him alone. His chief concep-

tion of the Creator of the world being other than tlie

Supreme God was probably borrowed by him from the

Egyptian schools in which he seems to have taught.

The sects of the Naasseni, the Peratae, tlie Sethiani, and
tlie followers of Justin, placed, oa we have said, by Hippoly-

tus before Simon, may probably all be ranked along with

him and Cerinthus in the early and still undeveloped stage

cff Gnosticism. It is very difficult to attain to any certainty

as to their chronological position. Bunseu traces the

origin of the Ophites as far back as the Pauline age ; but

on very definite grounds it may be concluded that the sect,

if existent then, could hardly have acquired any prominence

or intellectual interest,—not even in the time of St John
;

and certain details of their teaching cannot well be earlier

than the beginning of the 2d century. Hippolytus gives a

distinct and lengthened account of these several sects. The
Naasseni, he says, borrowed their opinions from the Greek
philosophers and the teachers of the mysteries ; the Peratse

took them "not from the Scriptures, but from the Astro-

logers;" the Sethiani "patched up their system out of shreds

of opinion taken from Musseus, and Linus, and Orpheus ;"

and Justin was indebted for his to the " marvels of Hero-

dotus ! " He say.s, moreover, of the Naasseni that they
" call themselves Gnostics." Wo must leave here, as else-

where, the more particular description of these sects to

special articles. All of them, however, may, with Mansel
{Gnostic Heresies, p. 96), be regarded as branches of

a common sect to which the title of Ophites particularly

answers. The serpent was more or less a common
symbol with them all; and the idea of the serpent as. in

some manner a redeeming power for mankind—"a symbol
of intellect by whose means our first parents were raised

to the knowledge of the existence of higher beings than

their creator "—seems to have run through them all. The
serpent no doubt tempted man, but he fell from allegiance

to the Demiurge, or Creator of the present world, only

to rise to the knowledge of a higher world. Thus to iden-

tify the serpent with thfc Redeeming Word or Divine Son
came very near to converting the power of Evil into the

ideal of Good. This was the logical conclusion which pro-

bably lay more or less in all their systems ; but it only

showed itself fully in a cognate sect called the Cainites, the

description of which follows that of the Ophites aud the

Sethians in the first book of the treatise of Irenocus (c.

xxxi.). This sect carried to its extreme form the inver-

sion of Biblical story, and raised the serpent into a
creative and redeeming power. All the evil characters

in the Old Testament, with Cain at their head; are set forth

as the true spiritual heroes ; and, in consistency with the

same view, Judas Iscariot, in the New Testament, is repre-

sented as alone " knowing the truth," and so accomplishing
the betrayal of the Saviour, as some later theorists have

also supposed, in order that His good work might be com-
pleted. They had a gospel of their own in the interest

of such views, which they styled " the gospel of Judas."

Another name in the history of Gnosticism, that of

Carpocrates, may be classed iu this earlier period, although

lie is said to have been still active as a teacher in the time
of Hadrian (117-138). The followers of Carpocrates, as

already mentioned, are represented by Irenaeus (i. 25) as

first styling themselves Gnostics. His opinions had a certain

affinity both with those of Cerinthus and the Ophites.

They are described at length by Irensus (i. 25) and Hippo-

lytus (vii. 20). Both writers also ascribe to this teacher and

)i!s disciples a great devotion to magical arts, and accuse them
of voluptuousuess and even licentiousness of life. They seem
to liave cherished an esoteric doctrine which inculcated the

inditference of all actions, and that nothing was really evil

by nature. Some of the teachers of the sect marked their

pupils by branding them on the inside of the lobe of the

right ear. Epiphanes, a son of Carpocrates, is associated

with his father in the reign of Hadrian as actively promot-

ing the spread of their heresy, and, dying young, he is said

to have been worshipped as a god by the inhabitants of a

town in Cephalonia, of which his mother was a native.

He must have been a remarkable youth, credited as he is

with a work on Justice, fragments of which have been pre-

served by Clement of Alexandria, advocating a very out-

rageous form of communism. Women of note allied them-

selves to this free confederacy, one of whom, Marcsllina,

came to Rome in the time of Anioetus (d. 1G8), and "led
multitudes astray " (Iren. i. 25 ; see also Caepockates).

II. But, as already indicated, it is not till the JirsJ

quarter of the 2d century that we see Gnosticism in full

and systematic development ; and then it ranges from two
main centres—Antioch in Syria, and Alexandria.

(I.-) Menander, the pupil of Simon, settled at Antioch,

and there laid the foundation of the Syrian Gnostic school,

whose chief representatives in the 2d centurj' are Saturninas,

Tatian, and Bardesanes, the last two of whom were more
or less connected with the church—Tatian, as a pupil of

Justin Martyr, and the writer of a harmony of- the four

gospels under the name of Diatessaron, and Bardesanes as

one of the first of the interesting series of hymn-writers for

which we are indebted to the Syrian church. The Syrian

Gnosis is distinguished by its admixture of Zarathustrian

elements, and the consequent sharpness and precision with

which it seizes the idea of conflict between the powers of

Good and Evil—the Supreme God, on the one hand, and
the Demiurge and his angels or seons, on the other hand.

For a more particular account of the characteristics of the

system, see articles on the names above mentioned.

(2.) Along with the Syrian school, and occupying a more
prominent place in the development of the religions thought

of the 2d century, stands the great school of Alexandrian

Gnosticism, represented especially by Basilides and Valen-

tinus and their followers. Basilides appeai-s to have 'been

a native of Syria, and to have taught in Alexandria about

the year 125. " He is the first Gnostic teacher," says Bunsen
{Hippolytus and his Age, p. 107), " who has left an indi-

vidual personal stamp upon liis age. . . . His erudition is

unquestionable. Ho had studied Plato dieeply. .
'. . AU tliat

was great in the Basilidean system was the originality of

thought and moral earnestness of its founder." Bunsen

also maintains that " Basilides was a pious Christian, and

worshipped with his congregation," while admitting that

his sect fell away from the church and from Christianity by

refusing to recognize the authority of Scripture and the

necessity of practical Christian communion.

Valentinus was probably educated in the school of Alex-

andrian Gnosticism, as he developed Gnostic ideas in their

connexion with Hellenic, rathsr than Persian, aodes o'

<«^



704 GNOSTICISM
thonght into tlie most elaborate and carefully reasoned

system which they reached. He came to Rome about the

year 140, and there formed a sect which exercised con-

siderable influence over the commingling speculations of

the time which met in tliat great centre. Bunsen vindi-

cites his Christian character, and says that St Jerome
speaks of him with great respect. If at any time he really

belonged to the church, it seems to be admitted (Epiph.,

Har., xxxi. 7) that in Cyprus, whither lie returned and
where he died, he ultimately proclaimed himself outside its

pale. The most illustrious disciples of the Valentinian

Gnosticism, which .prevailed on till the 6th century, were
Ptolemseus, Heracleon, and Marcus. It is the tenets of

these teachers, especially of the first, tliat are chiefly dis-

cussed in the opening chapter of the well-known treatise of

Irenaeus.

(3.) In addition to these two great schools of Gnosticism
there is still a third, especially represented by the famous
Mareion of Pontus, whose centre may be regarded as Asia
Minor. Mareion was the son of a Christian bishop, by
whom he is said to have been excommunicated. Following
one Cerdon, a Gnostic of Antioch, Mareion distinguished

himself by his extreme opposition to Judaism, and generally

by a Gnostic attitude at variance with the Old Testament,
the God of which is to him the Demiurge in conflict with
the Supreme Being and the Christ whom He sent to redeem
the world from the power of this Demiurge. His Christ-

ology was of course docetic,—the divine power being only
united to the man Jesus for a time. He accepted only ten

of St Paul's epistles, and a mutilated copy of the gospel of

St Luke. The teaching of the Clementine fictions and a
Jewish sect known by the name of Elkesaites, whose tenets

seem to have resembled this teaching, is considered by
Mansel and. others to constitute a Judaizing reaction from
the Pauline Gnosticism of Mareion.
Oar readers are referred to special articles for a detailed

exposition of these several Gnostic systems. It remains
for us here to give a general sketch of the questions which
Gnosticism discussed, and the broader features which char-

acterized its main developments.

III. The fundamental questions with which Gnosticism
c6ncerned itself are the sanie which in all ages have agitated

inquiry and baffled speculation, viz., the origin of life and
the origin of evil,—how life sprung from the Infinite

Source,—how a world so imperfect as this could proceed
from a supremely perfect God. The Oriental notion of

matter as utterly corrupt is found to pervade all Gnostical
systems, and to givo so far a common cliaracter to their

speculations. It may be eaid to be the ground-principle
of Gnosticism.

Setting out from this principle, all the Gnostics agree
in regarding this world as not proceeding immediately from
the Supreme Being. A vast gulf, on the contrary, is sup-

posed to separate them. In the general mode in which
they conceive this gulf to be occupied they also agree,

although with considerable varieties of dtltail.

The Supreme Being is regarded as wholly inconceivable
and indescribable—as the unfathomable Abyss (Valentinus)
—tlie Unnameable (Baailides). From this transcendent
source existence springs by emanation in o series of spiritual

powers (8vw{/ieis). It is only through these several powers
or energies that the infinite passes into life and activity, and
becomes capable of representation, ' To this higher spiritual

world is given the name of irXTjpm/io, and the divine powers
composing it, in their ever-expanding procession from the
Highest, are called jEons.

So far a common mode of representation characterizes all

the Gnostical systems. All unite in this doctrine of a
higher emanation-world. It is in the passage from this

higher spiritual world to the lower material one that a

speculative distinction of an important character begins to

characterize them. On the one hand, this passage is appre-
hended as a mere continued degeneracy from the Source of

Life, at length terminating in the kingdom of darkness and
death—the bordering chaos surrounding the kingdom of

light. On the other hand, this passage is apprehended in a
more precisely dualistic form, as a positive invasion of the

kingdom of light by a self-existent kingdom of darkness.

According as Gnosticism adopted one or other of these

modes of explaining the existence of the present world, it fell

into the'two great divisions which, from their places of origin,

have received the respective names of the Alexandrian and
Syrian Gnosis. The one, as we have seen, presents more
a Western, the other more an Eastern type of speculation.

The dualistic element in the one case scarcely appears

beneath the Pantheistic, and bears resemblance to the

Platonic notion of the vXij—a mere blank necessity, a limit-

ing void. In the other case, the dualistic element is clear

and prominent, corresponding to tlieZarathustrian doctrine

of an active principle of evil as well as of good—of a king-

dom of Ahriman (Auro-Mainyus) as well as a kingdom of

Ormuzd (Ahura Mazdao).

In the Alexandrian Gnosis a link of subordination is

preserved between the two kingdoms, separated as they are.

For the iIXi; only becomes a living and active power of evil

through the quickening impartatiou of some element from
the higher kingdom in its progressive descent from the

Supreme Source. The stream of being in its ever-outward

flow at length comes in contact with dead matter, which
thus receives animation, and becomes a living source of evil.

Its life and power, however, are withal only derived from

the higher kingdom. But in the Syrian Gnosis the kingdom
of darkness has no such dependence upon the kingdom of

light. There appears from the first a hostile principle of

evil in collision with the good.

Out of this main distinction other more special distinc-

tions arise, still more clearly defining the one form of yvwa-is

from the other. According as the two kingdoms are recog-

nized as subordinate the one to the other, or as opposed to

eiAh other, it is obvious that different views will prevail as

to the character of the Aij/iioupyo';, or maker of this world,

whose name and functions are so prominent in all systems

of Gnosticism. In Che one case, his relation to the Supreme
Source of life will be apprehended as more dependent— in

the other, as more hostile. In the former view, the yi'wo-ts,

while rising in its pride of speculation far above all mere

earthly relations and historical religions, could yet find in

these a point of contact, whereby the higher spiritual truth,

penetrating this lower world, would gradually raise it to its

own elevation. In the latter, no such point of contact is

left between nature, or histoi-y, and the yvwo-t?. Accord-

ingly, while the Alexandrian form of Gnosticism was found

to embrace Judaism, as a divine institution, although very

inferior and defective in its manifestation of the Divine

character, the Syrian rejected it as being wholly the work

of the spirit of the lower world—rthe ATj/tioDpyo's warring

with the supreme God. This anti-Judaical spirit is found

developed to its extreme in Mareion.

The Gnostic conception of Christ, in so far uniform, is

also of course greatly modified by the difl'erent relations

which the systems thus bore to Judaism. In all he is re-

cognized as a higher jEon; proceeding from the kingdom of

light for the redemption of this lower kingdom of darkness.

But, in the one case, however superior, he is yet allied to

the lower angels and the Ai7^toiipyo'?, governing this lower

world. His appearance, accordingly, admits of being his-

torically connected with the previous manifestations of the

Divine presence upon earth. But, in the other case, he is

apprehended as a being wholly distinct from the ArifiioypyK,

and his appearance takes place in this lower world without
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any previous preparation, in order that he may ar.n> to

himself all kindred spiritual natures held in bondage by the

power of this lower world. If any point of connexion is

admitted in this latter case betwixt Christianity and the

lower world, it is certainly not found in Judaism or any

historical religion, but in the theosophic schools, where an

esoteric knowledge of the Supreme was cultivated.

IV. Vague, confused, and irrational as Gnosticism in most

of its systems is, its influence upon the development of

Clhristian thought was by no means detrimental. It com-

pelled Christian teachers to face the great problems of

which it attempted the solution in so many fantastic forms.

It expanded the horizon of controversy within as without

the church, and made men like Irenaeus, and Clement, and

Origen, and even Tertullian, feel- that it was by the weapons

of reason and not of authority that they must win the

triumph of Catholic Christianity. Gnosticism, therefore,

may be said to have laid the foundation of Christian science,

and it is certainly interesting and deserving of notice that

it is in the two great cities of Antioch and Alexandria,

—where Gnosticism had chiefly planted itself,—that

vre-see the rise of the first two schools of Christian

thought. These centres of half-Pagan and half-Christian

speculation became the first centres of rational Christian

theology.

The several scnools of Gnosticism seem to have gradually

lost importance after the middle of the 3d century, although

some of them continued to linger till the 6th century,

ilanichaeism was little else than a revival of it in the Syrian

form, and this system in the 4th and 5th centuries became
so powerful as almost to be a rival to Christianity. The
great Christian father St Augustine, as is well known, was
long fascinated by its influence. Again, strangely, in the

12th century the same spirit burst forth afresh, and in

special connexion with the name of the great apostle of the

Gentiles, The sect of Paulicians, originating in the old

Syrian haunt of heresy, Samosata, spread through Asia

Minor, and then through Bulgaria and the borders of the

Greek empire into Italy, Germany, and France. Gibbon,
in the 54th chapter of his famous Decline and Fall of the

Roman Empire, has given a vivid and powerful description

of the fortunes and persecutions of the sect, and the readi-

ness with which its doctrines seized upon whole populations.

In southern France especially it spread like wildfire, and
for a time almost entirely displaced Catholic Christianity.

This Western development of the old Oriental dualism was

characterized by many of the features of the earlier Gnos-
ticism, such as the doctrine of the radical evil of matter,

aversion to the Old Testament as the work of au evil

Demiurge, and a docetic Christology. Extinguished in the

horrors of the Albigensian war, it can hardly be said to

have reappeared in the history of Christendom.

Literature.—Only one original Gnostic work has survived to
modem times, the irfo-ns (ro<f>ia ofValentinus (edited by Petermann,
Berlin, 1851) ; for all further knowledge of the system we are en-
tirely dependent on the treatise'sof its avowed opponents,—especially

on that of Irenseus (eAe-yx^^s t^j ^fvSavvfiov yvu(rfai7) and on that
of Hippolytus (fKtyxos Kara Tra(Fu>y aipeffetui'), although reference
may also be made to passages bearing on the subject in the writings
of Justin Martyr, Tertullian, Clemens Alesandrinns, Origen, Euse-
bius, Philastrius, Epiphauius, Theodoret, Augustine, and Plotinus.

The subject ia taken up with more or less fulness in all the church
histories, and histories of philosophy. Among the more important
recent works bearing upon the elucidation of Gnosticism may be
mentioned those oiliieAndeTiGenetiscfie'.ETiticickelung dcrvorTiehmst^n
Onostischen Systerne, 1818), Matter {Hiatoire critique du Gnosticisvie,

1828, 2d ed. 1843), Baur {De Gnosticorum Christianismo Idcali,

1827; Die Christliche Gnosis^ 1835; Die drci erstcn Jahrhunderte,
3d ed-, 1863), Bunsen (^Hippolytus u. seive Zeit, 1852-53), Lipsius
(art. " Gnosticismus*' in Ersch and Gruher's Encyclopddic, repub-
lished in a revised form with the title Der Gnosticisvius ; sein

fFesen, Vrsprung, und Entwickelung, 1860), Hamack {Zur Quel-
lenkritik der Geschichie des Gnostici^mus, 1873), Mansel (Grwstic

Serenes. 1875), and Lipsius (Die Quellen der allesten Ketzergcschichte

neu untersucht, 1875). References to the monographs by Ritschl,

Volkmar, Heinrici, Hilgenfeld, and others on special branches of

the subject will be found under the several headings Bakdesanes,
Basilides, Maeciox, Valentine, &c. (J. T.)

GNU (Caloblepas), a genus of ruminant mammals con-

stituting the equine group of the antelope family, and con-

taining two species—the gnu or kokoon (Catoblepas gnu)

and the brindled gnu {Catoblepas gorgon). Owing to their

singular appearance, which has been aptly compared to that

of a creature compounded of a bison's head, a horse's body,

and an antelope's legs, their proper zoological position has

been a matter of dispute—some placing them among the

oxen, while others regard them as a connecting link betwsai.

bovine animals and the true antelopes. The gnu measures

about 4i feet in height at the shoulders, and 9 feet in ex-

treme lengtlL Its nose is broad and flattened, and bears on

its upper surface a crest of reversed hair, while there is an

abundant growth of bushy black hair beneath the chin and

between the forelegs. The horns, which are present in both

sexes, are very broad at their base, forming a solid helmet

on the forehead, from which they bend downwards and out-

wards, thereafter curving rapidly upwards to the tip. A
mane of light-coloured hair, tipped with brown, and present-

ing a neatly clipced appearance, extends along the neok,

-SriW>'=i*'-
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while the horse-like tail, which is more or less of a creamy
colour, reaches to the ground. The nostrils are large, and
are furnished with a muscular valve by which they can be
closed. The gnu is a native of the arid plains of South
Africa, where it congregates in considerable herds, its rest-

lessness of disposition leading it to migrate frequently from
place to place. The fantastic appearance of thosecreatures

is fully equalled by the grotesqueness of their actions. Ad-
vancing, as they generally do, in single file, they may be

seen wheeling and prancing in all directions, tossing their

heads, switching their long tails, and then starting ofi',

especially if alarmed by the appearance of a lion, at tremen-

dous speed, raising columns of dust along their track, and
leaving their pursuers hopelessly in the rear. Should they
be surprised in their gambols by the sight of a caravan,

their exceeding inquisitiveness impels them to approach the

intruding object, which they do in a compact square, looking

all the while the very picture of defiance. "During bright

moonlight," says Captain Harris, "curiosity often prompted
a clump of gnus to approach 'within a few yards of our

bivouac, where they would stand for hours in the same
position, staring wildly, lashing their dark flanks, and utter-

X. — 89
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ing a subdued note resembling the harsh croaking of a frog."

The noiso made by the old bulls, as they roam singly during

the rutting season, is much more formidable, being usually

compared to the roar of the lion ; and many aportsroen who
have hunted the gnu bear testimony to the remarkable like-

ness between the solitary males with their long manes, when
seen at a" 'considerable distance, and the "king of beasts."

They are by no means the formidable creatures their fero-

cious aspect might lead one to suppose. However defiant

the herd appears as it approaches a caravan, the report of

ft gun puts the whole troop of gnus to flight, and they are

never known to attack man unless driven thereto in self-

defence. The female has seldom more than a single young
one at a birth, the calf at first being of a whitish colour.

.When captured young, the gnu may, according to Captain
Harris, be reared by the hand on cows' milk ; and although
of uncertain temper, it can be got to herd with the cattle

on the farm. The flesh of the calf is considered a delicacy,

but that of the adult is insipid, being almost destitute of

fat. Its long silky tail is in great request for chowries, and
its hide is cut into strips and used for ropes and twine.

The brindled gnu is a more northerly form, never being
found south of the Orange river.' It is readily distin-

guished from the other species by the black colour of its tail

and mane, the obscure vertical streaks on its body, its more
elevated withers, and its extremely long aquiline nose.

While equally grotesque in appearance and manner, it is

much less spirited and active than the gnu. Its flesh is

highly prized by the natives, who also convert its hide into

mantles, rendered attractive to South Africatf taste by
being dressed without removing the long hair of the mane
and beard.

GO A, a Portuguese settlement on the Malabar or western

coast of India, lying between 16° 44' 30" and 14° 53' 30"

N. lat., and between 73° 45' and 74° 26' E. long. It is

bounded on the N. by the river Tirakul or Anraundem,
separating it from SAwant WAri State, on the E. by the

Western GliAts, on the S. by Kanara district, and on the

W. by the Arabian Sea. Total area, 1062 square miles;

population, 392,234.

This settlement forms a patch of foreign territory on the

east of the Bombay coast, and is surrounded on all sides,

except to the seaward, by British districts. Goa is a hilly

country, especially the recently acquired portion known as

the Novas Conquistas. Its distinguishing feature is the

Sahyadri Mountains, which after skirting a considerable

portion of the north-eastern and south-eastern boundary,

branch off westwards across the territory with numerous
spurs and ridges. The plains are well watered by large

navigable rivers. The most important is the Mandavi river,

on whose banks both the ancient and modern cities of Goa
stand, with a fine harbour formed by the promontories of

Bardez and Salsette. The port of New Goa or Panjim is

divided into two anchorages by the projection of the cabo

(cape) from the island of Goa, both capable of safely accom-

modating the largest shipping.

Goa ranks high as regards its early importance among
the cities of western India. It emerges very distinctly in

the 14th century, and was visited by the famous traveller

Ibn Batuta. In the 15th century it formed the chief em-

porium of trade on the western side of India. Caravans of

merchants brought down its products to the coast, and it

was the only city in western India which enjoyed at this

period a revenue of XI 0,000. Its wealth and advantageous

situation attracted the llahoraetan princes of the Deccan,

and in 1469 it was taken by the BAhmani king. A fleet

of 120 ships operated from the sea; the BAbmani troops

forced their way down the passes of the Ghits; and Goa
capitulated. It next p8.33Dd undor ;,lie BijApur dyuMty,

aad on the anival of Albuquerque, at the beginning of the

16th century, its military and commercial capabilities at

once struck his mind. In 1510 the fleet of Albuquerque,

consisting of 20 sail of the line, with a few small vessels

and 1200 fighting men, hove in sight off the harbour. A
holy mendicant or Jot/i had lately foretold its conquest by
a foreign people from a distant land, and the disheartened

citizens rendered up the town to the strangers. Eight

leading men presented the keys of the gates to Albuquerque
on their knees, together with a large banner which was
usually unfurled on state occasions. Mounted on a richly

caparisoned steed, Albuquerque entered the city in a
triumphal procession, with the Portuguese banners carried

by the flower of the Lisbon nobility and clergy amidst the

acclamations of an immense multitude, who showered upon
the conqueror filigree flowers of silver and gold. Albu-

querque behaved well to the inhabitants, but was shortly

afterwards expelled by the BijApur king. However, he re-

turned a few mouths later with a fleet of 28 ships carrying

1700 men, and after a bloody attack, in which 2000
Mussulmans fell, forced his way into the town. For three

days the miserable citizens were subjected to every atrocity.

The fifth part of the plunder, reserved for the Portuguese
crown, amounted to X20,000.

The conquest of Goa ilhistrates the essentially military basis on
which the Portuguese power ia India rested. The subsequent
history of the town has been one of luxury, ostentation, and decay.
After bearing a siege by the king of Bijapur, and suffering from a
terrible epidemic, Goa reached the summit of its prosperity at the
end of the 16th century, during the very years when the English
Company was struggling into existence under Elizabeth. " Goa
Dourada," or Golden Goa, seemed a place of fabulous wealth to the
plain merchants who were destined to be the founders of British

India. '* Whoever has seen Goa need not see Lisbon," said .a

proverb of that day. Indeed, if the accounts of travellers are to be
trusted, Goa presented a scene of military, ecclesiastical, and com-
mercial magnificence, such as has had no parallel in the European
capitals of India. The brilliant pomp and picturesque display of
Goa were due to the fact that it was not only a flourishing harbour,
but the centre of a great military and ecclesiastical power. The
Portuguese based their dominion in India on conquest by the swonl.
They laboured to consolidate it by a proselytizing organization which
throws all other missionary efforts in India .into the shade.

Goa reached its climax of pomp and power about the year 1600.
Immediately afterwards commenced the long struggle with the
Dutch, which before the end of the century had stripped Portu^l
of its fairest possessions in the East. In 1603 the Dutch blockacfed

Goa, but had to raise the siege. In 1635 the old epidemic fever
which had afflicted Goa in the preceding century again broke out,

and raged for five years. In 1639 the Dutch once more blockaded
Goa, but found their meagre force of twelve ships insufficient for its

capture. In 1666 luxury and the plague and the Dutch privateers

had effectually crippled the commerce of Goa. Thevenot in that
year drew a powerful picture of the decayed city. In 1675 Dr John
Fryer'described the city as in a ruinous state, whilst the inhabitants

still made pitiful attempts at display in spite of their increasing

misery. In 1633 Goa narrowly escaped falling into the hands of

the Marhatta hordes under Samb.-iji. Before 1687 the abandonment
of Old Goa had taken place. "Many streets, " says an official docu-
ment of that year, "have now become lonely and uninhabited."

The river had silted opposite its quays, ships could no longer ap-

proach the city, the fever had again broken out, and the population

had moved out to suburbs nearer the mouth of the river. In 1695
only 20,000 inhabitants remained. In 1739 the whole territory was
attacked by the Marhattas, and only saved by the unexpected ap-

pearance of a new viceroy with a fleet. Various attempts were made
in vain to rebuild Old Goa, and by the middle of the 18th century
*' this fairest but poorest settlement had become a burden to the

Portuguese Home Government, costing no less than 300,000 piastres

a year.
'*

In 1759 further attempts to rebuild Old Goa were given up, and
the governor changed his residence to Panjim or New Goa, the

present city, at the mouth of the river. In 1775 the population

was reduced to about 1600 souls, of whom 1198 were Christians,

almost entirely half-castes and native converts. In 1759 also the

Jesuits were expelled. They had got into their hands what little

commerce remained, and the last touch was put to the fliin of Old

Goa. " The river washes the remains of a great city,—an arsenal

in ruino, palaces in ruins, quay walls in ruins, churches in ruins,

—

all in ruins. We looked and saw the site of the Inquisition, the

bishop's prison, a grand cathedral, great churches, chapels, con-

vents, religious houses, on knolls 5Ui-"ounded by jungle and trees
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scattered all over the country. We saw the cnimoling masonty
which once marked the lines of streets and enclosures of palaces,

dockyards filled with weeds and obsolete cranes."

Panjim or New Goa lies in lat. 16° 30' N., long. 75° 53' E'., at

the inoutU of the river Mamiavi, and is a modeni town with few
pretensions to architectural beauty. Ships of the largest tonnage

can lie out iu the harbour, but only vessels of moderate size can be

brought alongside of the city. The population is estimated at

15,000. Puujim was the residence of the viceroy from 3759, and
in 1843 WPS ranked tile capital of the Portuguese possessions in

India.

The territory of Goa, including the two cities of Old Goa and
Panjiia with the adjoining country under Portuguese rule, amounts,

IS already stated, to 1062 square miles. Of the total population,

namely, 392,234, nearly two-thirds or 232,089 are Roman Catholios,

128,824 are Hindus, and 2775 Mahometans. The Roman Catholics

are subject in spiritual matters to an archbishop, who has the title

of primate of tne East. The Hindus and Mahometans enjoy per-

fect liberty in their religious affairs, and have their own places of

worship. Agriculture forms the chief industiy of the coimtry.

The total area under cultivation is 234,754 acres. Rice is the

staple produce; ne.'tt is the cocoa-nut, which ia deemed iropoi-tant

from tne variety of uses to which the products are applied. The
chief exports are cocoa-nuts, lietel-nuts, mangoes, water-melons,
cinnamon, pepper, salt fish, gum, firewood, and salt ; and the

chief imports vice, cloth, sugar, wines, tobacco, glassware, and
hardware. The district seldom suffers from great floods. Some
parts are subjected to inundations during heavy rains, but little

damage is done to the crops. The high-lying town of Panjim takes

its name from the native word Ponji, meaning " arable land that

cannot be inundated." The totil revenue in 1873-74 was £108,148;
the expenditure, £107,145. The police force numbera 919 men.
In 1869-70 there were 137 lower schools, and 25 higher .schools,

including a National Lyceum with 2433 ])upils. There are also

medical and chemistry schools, and since 1870 a college for the

study of practical sciences has been established. The prevailing

endemic diseases are intermittent and remittent fevers, diarrhcea,

and dysentery. The average annual rainfall for the three years

ending 1875 was 100-22 inches.
Sea " Livro dos piiviieeits da Cidflda de Goa," In Archivio Portuguez Oriental,

1857: Archivo da Reht(:^s de Goa eorjietido rarios a'ocumenlof dos Secvlos. 17. 18,

e 19, by J. I. de Aviiinclies Garcia, 1872, Ac ; Fei^nes meteroloriicas de Ooa, 18<i7:

Boletun de Oorei-no dot Kslados da India, Goa and New Goa. 1838-70. &c.;

Oabinete lillerario das Fvn(ainhas (monthly, 1816, Ac): Tolbort, "The Autho-
rities for ttie Hiatoiy of tlie Poitucuese in India," In Joitrn. of Asiatic Soc. o]

Bengal, 1873; R, F. Burton, Ooaa7id tfte Blue Mountains, lS51;}ii^Uui'toa,A,£. I.,

Arabia, Egypt, India, 1879.

GOA POWDER, a drug occurring in the form of a

yellowish-brown powder, varying considerably in tint, which

has recently been brought into notice by Dr Fayrer of

Calcutta as a remedy for ringworm. It derives its

name from tba Portuguese colony of Goa, where it

appears to have been introduced about the year 1852. In

1875 it was shown by Dr Lima that the substance liad

been exported from Babia to Portugal, whence it found

its way to the Portuguese colonies in Africa and Asia.

The tree which yields it belongs to the genus Andira
of the natural order Leguminosce, and has been named A.

Araroha. It is met with in great abundance in certain for-

ests in the province of Bahia, preferring as a rule low and
humid spots. The tree is from 80 to 100 feet high, and
is furnished with imparipinnate leaves, the leaflets of which
are oblong, about IJ inch long and J inch broad, and some-

what truncate at the apex. The flowers are papilion-

ace6u3, of a purple colour, and arranged ia panicles. The
Goa powder or araroba is contained in the trunk, filling

crevices in the heartwood. To obtain it, the oldest trees

are selected as containing a larger quantity, and after being

cut down are sawn transversely into logs, which are tCBu

split longitudinally, and the araroba chipped or scraped off

with the axe. During this process the workmen feel a

bitter taste in the mouth ; and great care hi.s to be taken

to prevent injury from the irritating action of the powder

on the eyes. In this state, i,e., mixed witL fragments of

wood, the Goa powder is exported in' casks.

In India Goa powder has been used in the form of 3 paste, made
by miving the powder with \iuegar or lime juice, us a local appli-

cation tor the cure of Indian ringworm. It appears :o be one of the

best remedies for that obstinate disease ; and so highly is it valued

that its price in Bombay averages £3, 12s. per !b. Its use in chlo-

asma, intertrigo, and psoriasis, as well as in variouaother skindiseri: :-

has also bees attended with considerable success. The only disad-

vantages attending ita twe are—that it leaves a stain which ia diffi-
cult to remove, and that the powder is apt to set up severe irritatioB
of the eyes, if it come in contact with the conjunctiva. On this ac-
count Jlr Balmanno Squiie prefers to use it in the form of oint-
ment. When given internally it has been found to act as an emetic
and purgative. In England it is now regarded as one of the most
eflicacious remedies in intractable cases of ringworm.

GOALPARA, the most westerly district of Assam, be-
tween 25° 21' and 26° 51' N. lat. and between 89° 44' and
91° 0' E. long., bounded on theN. by Bhutan, E. by K4mnip,
S. by the Gdro Hills, and W. by Kuch Behar and Eangpur.
The district Is situated on the Brahmaputra, at the
corner where the river takes its southerly course into
Bengal. The scenery is striking. Along the banks of the
river grow clumps of cane and reed ; farther back stretch

fields of rice cultivation, broken only by the fruit trees

surrounding the villages, and in the background rise the
furest-clad hills overtopped by the white peaks of the
Himalayas. The soil of the hills is of a red ochreous earth,
with blocks of granite and sandstone interspersed ; that of
the plains is of alluvial formation. Earthquakes are
common and occasionally severe shocks have been experi-

enced. The Brahmaputra annually inundates vast tracts

of country. Numerous extensive forests yield valuable
timber. Wild animals of all kinds are found.

Goalpara has always formed the frontier between Berg,il and
Assam ; originally it. must have constituted part of the legendary
Hindu kingdom of Kamri'ip ; from that it nmst have fallen into the
hands of the early rajas of Kuch Behar, who, however, were imable
long to retain their kingdom. From the e.ist the wild Ahnmscame
down the valley of the Brahmaputra, while from the west the
Mughuls extended the limits of the Delhi empiie. In 1608 the
Mughuls came into collision with the Ahams, but were forced to
retreat with a decisive defeat. The district cam.e into British pos-
session with the rest of Bengal in 1765. It lias undergone several
changes in administration, and in 1872, when Assam was consti-

tuted a separate administration, Goalpara was included within it.

In 1872 the population was 407,714,-311,419 being Hindus,
and 89,916 Mahometans. Goal[i.ira town, with between 8©00 and
4000 inhabitants, is the most ])ojiulous place, as well as the chief

centre of trade. Dhubri is the point where the traffic of northern
Bengal is shipped on board the Assam steameiu Gauripur and
Lakhshmipur carry on a thriving trade in timber.

Rice forms the staple crop of the district. Jfnstard and jutenre
also largely grown. The area under cultivation is estimated at

600,000 acres, or about one-third of the total area. The district is

not liable to any form of natural calamity; occa.=;ionally blights
have been caused by wonns and insects, but the harvests b.avo

never been affected. The manufactures consist of the making of

brass and iron utensils and of gold and silver ornaments, weaving
of silk cloth, basket-work, and pottery. The cultivation of tea has
recently been introduced, and is advancing considerably. The chief

centres of traffic are Goalpara to^Mi, Dhubri, Jogigopha, Bijni,

Gauripur, and Singiwari. Local trade is in the hands of Marwari
merchants, and is carried on at the hdzdrSy weekly litits or markets,

and periodical fairs. The chief exports are mustard-seed, jute,

cotton, timber, lac, silk cloth, india-rubber, and tea ; the imports,

Bengal rice, European piece goods, salt, hardware, oil, and tobacco.

The Brahmaputra and its tributaries are the chief means of com-
munication, and are navigated by liver steamers and the largest

native boats. Goalpara is considered an nnhenlthy district both

for Kuropeans and for natives. The principal diseases are intermit-

tent autl remittent fevers, diarrhoia, dysentery, rheumatism, and
chest ccnipUiuts. Cholera frequently -occurs in an epidemic form,

and small-pox is more or less^revalent every year. Tlie mean
annual temperature is 75° Fahr. ; and the average annual rainfall is

9875 inches.

GoXlpaka, the chief town of above district, situated on

the left bank of the Brahmaputra, in 26° 11' 0" N. lat.,

90° 41' 0' E. long. It was the frontier outpost of the

Mahometan power in the direction of Assam, and has long

been a flourishing seat of river trade. The civil station is

built on the summit of a small hiU commanding a magnifi-

cent view of the ralley of the Brahmaputra, bounded on the

north by the snowy ranges of the Himalayas and on the

south by the Giro hills. The native town is built on the

western slope of the hOl, and the lower portion is subject

to inundation from the marshy land which extends in every

,
direction. Population (1872) 4678.
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GOAT. All the .species of the genus Capra may be

divided into two classes, the one being represented by the

ibex (sea Ibex) and the other the goat. The latter class is

subdivided into the Egagrus or wild goat (Capra aegagrus)

and the domestic goat {Capra hircus), of which there are

many varieties.

The WildGoat, orPaseng of the Persians (Cajora oegagrvs,

[Pall.), is an inhabitant of the mountainous regions of Cen-

tral Asia from the Caucasus to the Himalayas, and is

occasionally met with in troops at great elevations. It

stands somewhat higher tlian any of the domesticated

varieties of the goat, from which it further differs in its

stouter limbs and more slender body. Its neck is short,

and is thus fitted to bear the enormous horus, wliich in the

male are larger proportionally than in any other ruminant

animal. Tliese measure nearly three feet in length, are

obscurely triangular in form, transversely ridged, and are

bent bacliward as in the domestic varieties. The wild

goat of the Himalayas, according to Darwin, when it

happens to fall accidentally from a height, makes use of its

massive horns by bending forward its head and alighting

on them, thus breaking the shock. In the female the

horns are exceedingly diminutive, or are altogether awant-

ing. The fur, which over the greater part of the body is

short, is of a greyish-brown colour, with a black line

running along the entire length of the back ; the short tail

and the muzzle axe also black, while the under surface of

the neck, and the beard, which is present in both sexes, are

of a brown colour. The paseng is exceedingly wary of the

approach of man, and as its agility is no less remarkable

there has been little opportunity of studying it closely.

The concretions known as hezoar- stones, which were for-

merly much used in medicine and as antidotes of poison,

are believed to have been originally obtained from the

intestines of this species.

Considerable diversity of opinion has been expressed by
naturalists as to the original stock of the domestic goat,

which is met with in nearly every quarter of the globe,

—

the now prevalent and the most probable opinion being

that the various domestic breeds are severally descended

from wild stock now extinct. Both the ibex and the

segagrus interbreed freely with the common goat, though
the produce is not' always fertile. Instances of this are

not unusual in the Alps and Pyrenee.?, where goats

abound in a semi-domesticated state. Hybrids between
the goat and the sheep are also known to have occurred,

but are rare.

The following are the chief domestic breeds, possessing

distinct characteristics :—the Common Goat, the Maltese,

the Syrian, the Angora, the Cashmere, the Nubian or

Egyptian, and the Dwarf Goat of Guinea.

The C-ommon Goal.—This has many varieties which differ

from each other in length of hair, in colour, and slightly in

the configuration of the horns. The ears are more or less

upright, sometimes horizontal, but never actually pendent,

as in some Asiatic breeds. The horns are rather flat at the

base and not unfrequeutly corrugated; they rise vertically

from the head, curving to the rear, and are more or less

laterally inclined. The colour varies from a dirty white to

a dark-brown, but never hlack, which indicates Eastern
blood. Most of the European colintries possess more than
one description of the common goat.' In the British Isles

there are two distinct types, one short and the other long
haired. In the former case the hair is thick and close, with
frequently an undercoat resembling wool. The horns are
large in the male, and of moderate size in the female, flat at

the base and inclining outwards. The head is short and
tapering, the forehead flat and wide, and the nose small

;

the legs Btrong, thick, and well covered with hair. The
colour varies from white or grey to black, but is freijusntly

fawn, with a dark line down the spine and across the

shoulders. The other variety owns a shaggy coat, gene-

rally of a reddish-black hue, though sometimes grey or pied

and occasbnally white. The head is long, heavy, and ugly,

the nose coarse and prominent, the horns are situated close

together, and often continue parallel almost to the extremi-

ties, being also large, corrugated, and pointed. The legs are

long, and the sides flat, the animal itseK being generally

gaunt and thin. This breed is peculiar to Ireland, the

Welsh being of a similar description, but more often wliite.

The short-haired. goat is the English goat proper. From
the constant crossing however that takes place between
these native breeds and imported foreign 'specimens, one

meets in England with animals possessing very great diver-

sity of form. Both the British breeds and those from abroad

are frequently ornamented with. two peculiar tassel-like

appendages, which hang near together under the throat. It

is supposed by many that these ornaments are traceable to

some foreign origin ; but although there are foreign breeds

that possess them, they appear to pertain quite as much to

the English native breeds as to those of distant countries,

and indeed the peculiarity referred to is mentioned in

very old works that describe the goats of the Btitish

Islands. The milk produce in the common goat as well as

other kinds varies very greatly with individuals. Irish goats

often yield a quantity of milk, but tlie quality is compara-

tively poor. The goats of France are very similar to those

of Britain, varying in length of hair, colour, and character

of horns. A French writer describes them as possessing " a
particularly neat and compact head, small mouth, horns cor-

rugated, and inclining upwards and outwards, a thin neck,

narrow chest, and long body, long but muscular legs, and in

colour white, black, fawn, or pied." The Korway breed is

frequently pure white with long hair ; it is rather small in

size, with small bones, a short rounded body, head small

with a prominent forehead, and short, straight, corrugated

horns. The facial line is concave. The horns of the male
are very large, and curl round after the manner of the wild

goat, with a tuft of hair between and in front.

The Maltese Goat has its ears long and wide and per-

fectly pendulous, hanging down below the jaw. The hair

is long and cream-coloured. Specimens of this kind are

usually hornless, which is perhaps the cause of it having

been called the " Hornless Variety." It would appear,

however, that the absence of these appendages is simply

a freak of nature, and not the peculiar characteristic of a

particular species.

The Syrian Goat.—Tliis breed is met with in various

parts of the East, in Lower Egypt, on the shores of the

Indian Ocean, and in the island of Madagascar. Both its

hair and ears are excessively long, the latter so much so

that they are sometimes dipt to prevent their being torn

by stones or thorny shrubs. Its horns are somewhat erect

and spiral, with an outward bend.

The Angora Goat is often confounded with the Cashmere,
but is in reality quite distinct from it. The principal

feature of this breed, of which there are two or three

varieties, is the length and quantity of its hair, which has

a particularly soft and silky texture, covering the whole
body and a great part of the legs with close matted ringlets.

The horns of th3 male differ from those of the female, being

directed vertically and in shape spiral, whilst in the female

they have a horizontal tendency, somewhat like those of a

ram. The face lias a sheepish Sspiession. The coat is com-
posed of two kinds of hair, the one short and coarse and of the

character of hair, which lies close to the skin, the other long

and curly and of the nature of wool, forming the outer

covering. Bo ;h are used by the manufacturer, but the ex-

terior portion, which makes up by far the greater bulk, is

muc!). the more valuable. The process of Bbearing take^
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place in early spring, and is conducted witli the utmost

care ; the average amount of wool yielded hy each animal

is about 2i lb. The best quality comes from castrated

males, the females producing the next best. The annual ex-

port of wool from Angora is estimated at about 2,000,000 B),

ond its value at i200,000. Large herds are shipped at

Constantinople and sent to Cape Colony, where this breed

thrives well and is largely propagated, the climate being

specially suitable to the perfect development of the wool.

A very valuable consignment of these animals arrived in

London in Jlay 1879 for transshipment to the Cape, ha^ving

been procured from different parts of Asia Minor, by means
of great personal exertion, by Mr J. B. Evans, a South-

African goat farmer. The wool, or mohair, as it is techni-

cally termed, of these goats was remarkably long, fine,

and heavy, the average weight of the produce of the herd
being reckoned at 6 lb per head. So highly is this breed

-.\iigoia .M;i'.e Goat.

esteemed by the Turkish farmers that it was with the

greatest reluctance they were induced to sell them, and
then only at exorbitant prices, some of the males costing

w£25.0 and females ^£150. .£50 and .£60 are common
prices for these goats at Angora. Fig. 1 is from a photo,

graph of the tinest male of the flock, the fleece of which
was estimated to weigh when shorn full 15 lb. The breed

was introduced at the Cape about 186-1. In 1878,

according to the customs returns, 1,300,585 lb weight of

mohair was exported, of the value of X105,313. The
Angora ij a bad milker and an indifi'erent mother, but its

flesh is better eating than that of any other breed, and in

its native country is preferred to mutton. The kids are

born very small, but gi-ow fast, and arrive early at maturity.

This variety of the goat approaches nearest in its nature,

form, and habits to the sheep, even the voice having a

strong resemblance.

The Cashmere Goal.—This animal has a delicate head,

with semi-pendulous ears, which are both long and wide.

The hair varies in length, and is coarse and of different

colours according to the individual. The horns are very

erect, and sometimes slightly spiral, inclining inwards and
to such. an extent in some cases as to cross. The coat is

composed, as in tlie Angora, of two materials; but in this

breed it is the under coat that partakes of the nature of

wool and is valued as an article of commerce. This under-

growth, which is of a uniform greyish-white tint, whatever
the colour of the hair may be, is beautifully soft and silky,

and of a fluffy description resembling down. It makes its

appearance in the autumn, and continues to grow until the

following spring, when if not removed, it falls off naturally;

its collection then commences, occupying from eight to

fen daya The animal nndergoes during that time a
process of combing by which all the wool and a portion of

the hair, which of necessity comes with it, is removed. The
latter is afterwards carefully separated, when the fleece in

a good specimea weighs about half a pound, being worth

between half to three quarters of a rupee. It is sold by
the "turruk" of 12 tt). This is the material of which the

far-famed and costly shawls are made, which at one time

had such a demand that, it is stated, "16,000 looms were

kept in constant work at Cashmere in their manufacture."

Those goats having a short, neat head, veiy long, thin eare,

a delicate skin, small bones, and a long heavy coat, are

for this purpose deemed the best. There are several

varieties possessing this valuable quality, but those of

Cashmere, Thibet, and Mongolia are the most esteemed.

About the year 1816 a small herd of Cashmeres was intro-

duced into France with a view to acclimatize and breed

them for the sake of their wool, but the enterprise failed.

A few were purchased and brought over to England by
Mr C. T. Tower, who, by careful treatment, so far succeeded

with vMem that, in course of time, he had a shawl made
from their fleece, which turned out to be of good quality.

At the death of the owner some years later, the heid, which
had then deteriorated through in-breeding, was pi esented

to the Queen and placed in Windsor Park.

The Nubian Goat, which is met with in Kubia, Upper
Egypt, and Abyssinia, differs greatly in appearance from
all those previously described. The coat is iu the female

extremely short, almost like that of a racehorse, and the

legs are very long. Tliis breed therefore stands considerably

higher than the common goat, One of its peculiai"ities is

the strongly convex shape of the face, the forehead being

very prominent and the nostrils sunk in, the nose itself ex-

tremely small, and the lower lip projecting from the upper.

The ears are long, broad, and thin, and hang down by the

side of the head like a "double lop " rabbit. The horns

are quite black, slightly twisted, and very short, flat at the

base, pointed at the tips, and recumbent ou the head. But

Fio. 2.—Nubian Goat.

little was known of this breed in Europe—in the West at

least—until some ten or twelve years ago, when some were
imported into France by the Soci(5t^ d'Acclimatation of

Paris; who found its milking qualities to surpass those of

all other breeds. Among the goats that are met with in

England a good many show unmistakable signs of a more
or less remote cross with this breed, derived probably from

specimens brought from the East on board ships for supply-

ing milk during the voyage. It is no doubt on this account

that they often go by the name of " Indian " goats.

The Nepaul Goat appears to be a variety of the last breed,

it having the same arched facial line, pendulous ears, and
long legs. The horns, however, are more spirah The colour

of the hair, which is longer than in the Nubian, ia black,

grey, or white, with black blotches.

::i
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J The Guinea Goat is a dwarf species originally from tbe

coast wlicrtce its name is derived. There are three varieties.

'Besides the commonest (Capra recurvn, Linn.), there is

a rarer breed (Capra depressa, Linn.), inhabiting the

Mauritius and the Islands of Buurbun and Madagascar.

The other variety is met with along the White Nile, in

Lower Egypt, and at various points on the African coast

of the Mediterranean. Some of these dwarf goats may be

seen at the Jardin d'Acclimatation in Paris.

Habits an I Management.—The milch goat has been aptly

described as the " poor man's cow "—a designation it well

merits, for with a couple of these animals the cottager may

at an almost nominal expense enjoy the same advantages in

a domestic point of view as the rich man with his

" Alderney." Comparatively few are kept in England,

because the advantages of goat-keeping are but very im-

perfectly known, and also on account of the larixe propor-

tion of land under cultivation. The goat in „ state of

nature frequents hills and mountainous places, and in a

domesticated condition it generally gives preference to

elevated situations ; hut it is a mistake to suppose that it

will not thrive on low ground. Being naturally adapted

to rocks and dry soils, however, it should not be exposed

in marshy places, as this brings on disease of the feet and

general ill health ; otherwise there is no animal more uni-

formly hardy. The common varieties will stand heat aud

cold equally well, but have a decided objection to storms

of wind and rain ; when they are left to roam loose,

therefore, a rough shed should be erected to shelter them

from the weather. Under this arrangement a goat may
be left out day and night the whole year round ; but, if

it is kept for the sake of its milk, the yield is greater and

it thrives better if housed during winter. Owing to the

troublesome propensity of these animals to bark trees and

destroy shrubs by nipping off all young and tender shoots,

they should not be allowed to roam loose—except on a

common—unless proper protection is afforded by wire

nettmg or some such arrangement.

The goat breeds, generally speaking, but once a year. If

well housed and under liberal treatment, it will bring forth

young tsvice iu twelve months ; but this is not advisable.

As a rule, at the first birth one kid oidy is produced, but

afterwards two and sometimes three. One has been known
for three consecutive years to drop four at a birth ; but

this is rare and by no means desirable, as the progeny are

sure to be small and thrive badly,—the dam in most cases

having insufficient milk for so large a family.

The goat propagates at a very early period of its life.

Tlie male is generally capable of engendering at seven

niiuths; and, in the case just referred to of four at a birth,

the father on on3 occasion was barely six months old.

One is sufTicient for a hundred females. The latter bring

forth at twelve months, and sometimes earlier. For the

sike of the future growth and productiveness of the animal,

however, it is unwise to permit intercourse between the

sexes earlier than at eighteen or at least sixteen months.

It is owing to the baneful practice of letting them breed

as soon as tbey will, under tliti mistaken idea that a more
rapid return is obtained, that so many diminutive specimens
are met with, both dam and progeny being spoiled in

consequence.

The best kind for milch purposes are those with long

and dodp bodies, not necessarily so broad at the chest as

about the haunches, the belly ample, and the legs tolerably

short ; head fine and tapering, with prominent eyes, ears

long, thin, wide, and inclining horizontally, horns sliort and
not corrugated, neck thick, and coat close and short. The
udder above all must bo not only large but soft and elastic,

with nice pointed teats. Hornless specimens are often the
bns* milkers

The goat has 32 teeth, and by these the age up to five

years may be pretty accurately ascertained. The lower

jaw possesses 12 "nolars aud 8 incisors, and the upper 12

molars alone. The kid at its birth has C molars but no

incisors ; the latter, however, are generally all cut in about

three weeks, the first cut molar being Visible at three

months. At a year or fifteen months old the two front

"milk teeth," as the first set of incisors are called, fall,

and are replaced by permanent ones ; the next two at from

two years to thirty months, the third pair from two and a

half to three and a half years, and the fourth and last at

from three and a half to four and a half years. WhCn all

are changed the mouth is said to be "full."

Between two and five years old the she-goat gives the

best return in milk, continuing productive often for eight

or nine years ; its length of life is on an average from ten

to fifteen. These animals vary very greatly in the quan-

tity of milk they yield. An ordinary specimen gives from

2 to 3 pints, a superior one 2 quarts, and occasionally

first-rate individuals are found supplying 3 quarts a day.

The Nubian breed surpasses the common goat in this

respect, as the following table from the French work of

Tsi. du Plessis will ,show, iu which. the yield of a Nubian

IS compared with that of a half-bred, itself a superior

milker.

Ua'J-bnd Nubiirn
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GOATSUCKER, a bird from very ancient times absurdly-

believed to have the habit implied by the common name

it bears in many European tongues besides our own

—

as testified by the Greek Aiyo^ijXa?, the Latin Capri-

mulgus, Italian Succiaca/;rre, Spanisn Ckotacabras, French

TeUeoiiivre, and German Ziegenrndher. The common
Goatsucker (^Capritmdgus europcetis, Linn.), is admittedly

the type of a very peculiar and distinct Family Caprimul-

ffidae, a group remarkable for the flat head, enormously

wide mouth, large eyes, and soft, pencilled plumage of its

members, which vary in size from a Lark to a Crow. Its

position has been variously assigned by systematists.

Though of late years judiciously removed from the Passerex,

in which Linnseus placed all the species known to him.

Professor Huxley considers it to form, with two other

FaraHies—the Swifts (Ct/paelidcB) and Humming-birds
(Trochilidce), the division Cypselomorphce of his larger group

JE(p,lhognathce, which is equivalent in the main to the

Linnjeau Passeres There are two ways of regarding the

Caprimulgida;—one including the genus Podargus and its

allies, the other recognizing them as a distinct Family,

Podargidce. As a matter of convenience we shall here

comprehend these last in the Caprimulgidce, which will

then contain two subfamilies, Caprimulgince and Podar-

ginae ; for what, according to older authors, constitutes a

third, though represented only hj Ste'atomis, the singular

Common Goatsucker.

Oil-bird, or Guacharo, certainly seems to require separation

a3 an independent Family (see Gcachaeo).
\ Some of the differences between the Caprimulginae and
Podarginoe have been pointed out by Mr Sclater (Proc. Zool.

Soc, 1866, p. 123), and are very obvious. In the former,

the outer toes have /oar phalanges only, thus presenting a
very uncommon character among birds, and the middle
claws are pectinated; while in the latter the normal number
of five phalanges is found, and the claws are smooth, and
other distinctions more recondite have also been indicated
by him (torn, cit., p. 582). The Caprimulginae may be
further divided into those having the gape thickly beset by
strong bristles, and those in which there are few such
bristles or none—the former containing the genera Capri-
mulgus. Antrastomus, Nyctidromus, and others, and the
latter Podager, Chordiles, Lyncornis, and a few mon
The common Goatsucker of Europe (C europceus) arrives

late in spring from its winter-retreat in Africa, and its pre-

sence is soon made known to us by its habit of chasing its

prey, consisting chiefly of moths and cockchafers, in the even-
ing-twilight. As the season advances the song of the cock,
from its singularity, attracts attention amid all rural sounds.
This song seems to be always uttered when the bird is at
rest, though the contrary has been asserted, and'is the con-
tinuous repetition of a single barring note, as of a thin lath

fixed at one end and in a state of vibration at the other,

and loud enough to reach in still weather a distance of half-

a-mile or more. On the wing, while toying with its mate,

or performing its rapid evolutions round the trees where it

finds its food, it has the habit of occasionally producing

another and equally extraordinary sound, sudden and short,

but somewhat resembling that made by swinging a thong

in the air, though whether this noise proceeds from its

mouth is not ascertained. In general its flight is silent, but

at times when disturbed from its repose, its wings may be

heard to smite together. The Goatsucker, or, to use per-

haps its commoner English name, Nightjar,' passes the day

in slumber, crouching on the ground or perching on a tree

— in the latter case sitting not across the branch but length-

ways, with its head lower than its body. In hot weather,

however, its song may sometimes be heard by day and even

at noontide, but it is then uttered, as it were, drowsily, and

without the vigour that characterizes its crepuscular Or

nocturnal performance. Towards evening the bird becomes

active, and it seems to pursue its prey throughout the

night uninterruptedly, or only occasionally pausing for a

few seconds to alight on a bare spot—a pathway or road

—

and then resuming its career. It is one of the few birds

that absolutely make no nest, but lajrs its pair of beautifully-

marbled eggs on the ground, generally where the herbage

is short, and often actually on the soil So light is it that

the act of brooding, even where there is some vegetable

growth, produces no visible depression of the grass, moss,

or lichens on which the eggs rest, and the finest sand

equally fails to exhibit a trace of the parental act. Yet

scarcely any bird shows greater local attachment, and the

precise site chosen one year is almost certain to be occupied

the next. The young, covered when hatched with dark-

spotted down, are not easily found, nor are they more easily

discovered on becoming fledged, for their plumage almost

entirely resembles that of the adults, being a mixture of

reddish-brown, grey, and black, blended and mottled in a

manner that passes description. They soon attain their full

size and power of flight, and then take to the same manner
of life as their parents. In autumn all leave their sum-

mer haunts for the south, but the exact time of their

departure has hardly been ascertained. The habits of the

Nightjar, as thus described, seem to be more or less essen-

tially those of the whole Subfamily—the differences obser-

vable being apparently less than are found in other groups

of birds of similar extent.

A second species of Goatsuclcer (C. mficollis), which is

somewhat larger, and has the neck distinctly marked with

rufous, is a summer visitant to the south-western parts of

Europe, and especially to Spain and Portugal. The occur.

rence of a single example of this bird at Killingworth,

near Newcastle-on Tyne, in October 1856, has been re-

corded by Mr Hancock {Ibis, 1862, p. 39); but the season

of its appearance argues the probability of its being but a

casual straggler from its proper home. Many other species

of Caprimit/gvs inhabit Africa, Asia, and their islands,

while one (C. riiacrunis) is found in Australia. Very

nearly allied to this genus is Anlrostonus, an American

group containing many species, of which the Chuck-will's-

widow {A. carolinensis) and the Whip-poor-will (A. vod-

fertis) of the eastern United States (the latter also reaching

Canada) are familiar eiimples. Both these birds take

their common name from the cry they utter, and their

habits seem to be almost identical with those of the Old-

World Goatsuckers. Passing over some other forms which

need not here be mentioned, the genus Nyctidromtis,

though consisting 6f only one species (E. o..bicol(is) which

' other English names of the bird are Evejar, Fern-OwI, Chum-Owl.
and Wheel-bird—the last from the bird's song resembling the noiso

made by a spinning-wheel in motion.



!^

712 G O B— G O B
inhabits Central and part of South America, requires re-

mark, since it has tarsi of sufficient length to enable it

to run swiftly on the ground, while the legs of most birds

of the Family are so short that they can make but a

shuffling progress. Beleolhrqiles, with the unique form of

wing possessed -by the male, needs mention. Notice must
also be taken of two African species, referred by some
ornithologists to as many genera {Macr<xlii>ler^x &ni Cos-

metornis), though probably one genus would suffice for

both. The males of each of them are characterized by the

wonderful development of the ninth primary in either

wing, which reaches in fully adult specimens the extra-

ordinary length of 17 inches or more. The former of

these birds, the C. macrodipterus of Afzelius, is considered

to belong to the west coast of Africa, and the shaft of the

elongated reraiges is bare for the greater part of its length,

retaining the web, in a spatulate form, only near the tip.

The latter, to which the specific name of vcxitlarius was
given by Mr Gould, has been found on the east coast

of that continent, and is reported to liave occurred in

Madagascar and Socotra. In this the remigial streamers

do not lose their barbs, and as a few of the next quills are

also to some extent elongated, the bird, when flying, is

Slid to look as though it had four wings. Specimens of

both are rare in collections, and no traveller seems to have

had the opportunity of studying the habits uf either so as

to suggest a reason for this marvellous sexual development.

The second group of Caprimulgince, those which are but

poorly or not at all furnished with rictal bristles, contains

about five genera, of which there is here only room to par-

ticularize Lyncornii of the Old World and Chordiles of the

New. The species of the former are remarkable for the

tuft of feathers which springs from each side of the head,

above and behind the ears, so as to give the bird an appear-

ance like some of the " Horned " Owls—those of the genus

Scops, for example; and remarkable as it is to find certain

forms of two Families, bo distinct as are the Sirigidw and

the Caprimulgidce, resembling each- other in this singular

external feature, it is yet more remarkable to note that in

some groups of the latter, as in some of the former, a very

curious kind of dimorphism takes place. In either case this

has been frequently asserted to be sexual, but on that point

doubt may fairly bo entertained. Certain it is that in some
groups of Goatsuckers, as in some groups of Owls, indivi-

duals of the same species are found in plumage of two

entirely diiferent hues—rufous and grey. The only ex-

planation as yet offered of this fact is that the difference is

sexual, but, as just hinted, evidence to that eflect is con-

flicting. It must not, however, be supposed that this com
mou feature, any more than that of the existence of tufted

forms in each group, indicates any close relationship

between them. The resemblances may be due to the same
causes, concerning which future observer's may possibly

enlighten us, but at present we must regaid them as analo-

gies not homologies. The species of Lyncornis inhabit the

Malay Archipelago, one, however, occurring also in China

Of Chordiles the best known species is the Night-hawk of

North America (C viryinianus or C. popetue), which has

a wide range from Canada to BraziK Others are found in

the Antdles and in South America. The general habits of

all these birds agree with those of the typical Goatsuckers.

We have next to consider the birds forming the genus

Podargut and those allied to it, whether they be regarded

as a distinct Family, or as a Subfamily of Caprimulgida:

As above stated, they have feet constructed as those of birds

normally are, and their sternum seems to present the con-

stant though comparatively trivial difference of having its

posterior margin elongated into two pairs of processes, while

•nly one no-V ;s found in the true Goatsuckers. Podargns

iucluu'es the bird fP, cnvien) known from its cry as Moreoork

to Tasmanian colonists,' and several other species, the num-
ber of which is doubtful, from Australia and New Guinea.
They have comparatively powerful bills, and it would seom
feed to some extent on fruits and berries, though they

mainly subsist on insects, chiefly Cicadce and Phasmida?.

They also differ from the true Goatsuckers in having the

outer toes partially reversible, and they are said to build a

flat nest on the horizontal branch of a tree for the reception

of their eggs, whjch are of a spotless white. Apparently
allied to Pvdargus, but differing among other respects in

its mode of nidification, is J^gotkeles, which belongs also to

the Australian Subregion ; and fuither to the northward,

extending throughout the Malay Archipelago and into India,

comes Batf achostovius, wherein we again meet with species

havmg aural tufts somewhat like Lyncornis. The Podar-
ginae are thought by some to be represented in the New
Wotld by the genus Nyctihins, of which several species occur

from the Antilles and Central America to Brazil. Finally,

it maybe stated that none of ihe Caprimnlgidc^ &eem to occur

in Polynesia or in New Zealand, though there is scarcely

any other part of the world suited to their habits in which
members of the Family are not found. (a. k.)

GOBELIN, the name of a family of dyers, who in all

probability came originally from Kheims, and who in the

i5th century established themselves in the Faubourg Saint

Marcel, Pans, on the banks of the Bievre. The first head
of the firm was named Jehan, and died in 1476. He dis-

covered a peculiar kind of scarlet dye, and he expended so

much money on his establishment that it was named by the

common people la folie Gohetin. To the dye works there

was added in the 16th century a manufactory of tapestry.

So rapidly did the wealth of the family increase, that in

the third or fourth generation some of them forsook their

trade and purchased titles of nobility. More than one of

their number held offices of state, among others Ealthasar,

who became successively treasurer general of artillery,

treasurer extraordinary of war, councillor secretary of the

king, chancellor of the exchequer, councillor of state, and
president of the chamber of accounts, and who in 1601

received from Henry II. the- lands and lordship of Brie-

comte-Robert. He died in 1003. The name of the

Gobelins as dyers cannot be found later than the end of

the 17th century. In 10C2 the works in the Faubourg
Saint Marcel, with the adjoining grounds, were purchased

by Colbert on behalf of Louis XIV , and transformed into

a general upholstery manufactory, in which designs both

in tapestry and in all kinds of furniture were executed

under the superintendence of the royal painter Lebruu.

On account of the pecuniary embarrassments of Louis XIV.,

the establishment was ilosed in 1694, but it was reopened

in 1697 for the manufacture of tapestry, chiefly for royal

use and for presentation. During the Revolution and the

reign of Napoleon the manufacture was suspended, but it

was revived by the Bourbons, and in 1826 the manufacture

of carpets was added to that of tapestry. In 1871 the

budding was partly burned by the Communists.

See Lacordaire, Notice historique sur Ics vtanv/aclzcres impiriaJes

de tapisscric d-cs Gobelin ct de tajm de la Savonnn-iCj pricidic dtt

(atuloqiie des tapisscries qui y sont €xpos6cs, Paris, 1853 ; ajid also

the article Tapestry.

GOBI is the name usually applied by European gEO«j

graphers to a vast stretch of desert in Central Asia, which

has its western limits in the neighbourhood of 75° E. long.,

and its eastern somewhere between 114° and 115°. Like

many other geographical designations, the word is not only

of doubtful origin, but in conventional usage has modified

its meaning. According to Sir T. Douglas Forsyth, it is

originally the Turki for "great" ; and Eichthofen inform*

' lu New Zealand, however, this nojue is given to an Ovtl (Serfo

gUiux nova-xelandicc).
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ns-tliat by the Chinese it w employed, not as a proper name,
but, like Shamo, aa a general term for any sandy and desert

piece of country. This being the case, the great German
geographer proposes to displace the word Gobi in European

usage by the Chinese Han-hai or Dry Sea, suggestive as he

says not only of the present appearance but also of the

former history of the region ; but it is to be feared that

the older designation has become too familiar, and the dis-

advantages arising from its use are of too recondite a char-

acter, to render it likely that his proposal will be generally

accepted.

As a sea the Gobi or Han-hai must have been comparable

in extent to the Mediterranean, and the ancient coast-line

can be pretty clearly recognized. In its present state it

may be divided into two distinct basins, the western faking

its name from the river Tarira or Tarym, and the eastern

from the Chinese Shamo or " Sand Desert." The Dzun-

gariau valley stretches westwards like a gulf. The Tarira

basin is bounded on the S. by the range of mountains which,

under various names applicable to different portions, such

as the Kwen lun and the Altyntag, forms the northward rim

of the great plateau of Thibet; on the west it comes up to

the spurs of the Pamir plateau, and on the north it lies

along the foot of the Tliian Shan.
_ If we measure from the

source of any of its principal tributaries, the Tarim must

have a course of more than 1000 miles. The headwaters

rise in the mountains just named, and the more important of

them in the south and west. The Khofan river and its

confluent the Kara-Kash both descend from the Karakorum
mountains, and flow in a generally northward direction;

the ^araCshan or Yarkand River, rising in the same range,

winds about in the first part of its,cours6 so as to enter the

Gobi almost from the west ; and the Kizil Su or Kashgar

River has its numerous head streams in the Kizil Yart

mountains belonging to the Pamir plateau. The Aksai

River and the ShahYar are the most important contributions

from the Thian Shan. The course of all of these rivers

after they enter the Gobi is largely milter of conjecture,

and all that cnn be asserted with confidence is that they

unite to form the Tarim, and find their final goal in an

inland lake. They have probably all reached a common
channel about 82° E. long. ; but as the stream presses east-

ward it again breaks up into numerous branches, the

arrangement of which, except along the route followed by
Przhevalski, is still unknown. Aa it passes east the stream

gradually loses in volume by absorption, evaporation, and

the demands of riparian populations. In the neighbourhood

of the Ugendarya, the breadth is about 300 or 360 feet,

and the depth about 20. The course of the Tarira lies

much neaier the northern side of the Gobi than the southern,

but it gradually trends south east, and at length passing

through Lake Kar.aburan, loses itself in Lake Chon Kul
(t.?., great lake) or KaraKurchin. This last lake is identi-

fied with the famous Lob-nor, the position of which has

been one of the outstanding problems of comparative geo-

graphy. Against the identification a number of objections

have hsen urged by Richthofen (rf. "Bemerkungen 2U den

Ergebnissen von Ober-lieut. Prejewalski's Reise " in 2eit-

sch. filr £rdk., Berlin, 187S), the most important of which
are the prevailing tradition that the Lob-nor was a salt

lake while the Chon- Kul is fresh, and the fact that the

Chinese maps place the Lobnor to the north of the position

assigned to the Chon Kul, which according to Przhevalski

lies about 39° 30' N. lat., immediately to the N. of the

Altyntag range (13,000 to U,000" feet high). The
country through which the Lower Tarim flows is dreary

and monotonous. " In general," reports the traveller, " the

Lob-nor desert is the wildest and most unfertile of all that

I have yet seen in Asia ; it is sadder than the desert of

'Ala-Shan."
,
A meagre vegetation of tamarisks and reeds

lines the coarse of the river.. Away towards the south-
west there stretch, if we m&y trust to native reports, those
vast fields of drifting. and Ikreacherous sands which have
given so much of its terror to the legendary account of the-

desert of GobL That the reports are in the main true, and
that the legends ^re founded on fact, appears to be rendered
probable by the statements of Sir T. Douglas Forsyth, who
has contributed anr interesting paper on the subject to the

Proceedings of the Royal Geographical Society (1876). The
population of the Tarira basin is scanty and poverrty-stricken.

On the Lower Tarim there are nine villages with a total of

1200 souls. Cattle-rearing is more general than agriculture,

which indeed is of the most recent introduction, and con-

fines itself to barley and wheat. Mahoroetanism is Ae uni-

versal religion, and the language appears to be identical

with the Taranchi and the Sart.

The Shamo or eastern basin is quite diS'erent in its char-

acter. Here we have no large river like the Tarim, and,

instead of its boundaries being marked by lofty ranges of

mountains from 13,000 to 20,000 feet high, the ground
gradually rises in a series of scarcely marked terraces. The
central point, at Ozon Khoshu, is the lowest discovered in

Central Asia, being only 607 metres (1948 feet) above the

level of the sea. ." The aspect of the country," says Ney
Elias, "who crossed in a north-westerly direction from
China, is that of low hills or downs, with valleys and plains

intervening, the whole of a rocky or stony nature rather

than sandy, though patches of sand do occur every here and
there. What little vegetation exists is chiefly composed of

weeds, ' scrub,' and heath, there being scarcely any gra-ss,

and only a dwarfed and stunted tree here and there, in the

gorges or passes of those low rocky ranges that at uncertain

intervals cross the desert in almost parallel lites from east

to west." Of the western portion of the basin we have no
modern account.

liLirco Polo was the first European who gave a distinct description

of the desert of Gobi. He tells us bow on quitting Charchan (the

modern Cbacban, according to Yule) **'you ride some five days
through the sands finding none but bad and bitter water ; and then
you come to a city called Lop at the edge of the desert .... The
length of the desert is so great that it would take a year and more
to ride from one end of it to the other. It is all composed of hills

and valleys of sand.'* And then he goes on to speak of spirits that

haunt the waste, and syllable men's names, and of strange noises like

the tramp and hum of a great cavalcade, of the sound of drums,

and a variety of musical instruments. Polo appears to have pro-

ceeded east from Khotan to Lob, and then further east to Etsina

on the southern edge of the desert, and afterwards to have spent

forty days in crossing the desert northwards to Karakorum.^
Later notices of the Gobi, especially of its eastern portions, are

given by Gerbillon, 1688-98 {in Duhalde's appendix), bythe Dutch-
man Evert Ysbrand Ides (1692-94), and bv Lorenz Lange, who was
sent in 1727-23 and in 1736 by Peter the Great to Peking.* But it

was not till the present century that accurate information began to

accumulate about the eastern portions, and the traveller who has

lifted the veil from the western portions is still engaged in his ex-

p!or.Tticna. In 1830-31 Fuss and Bunge crossed the eastern Gobi

from Urga to Kalgan ; and Dr Fritsche executed a series of journeys

in the same district between 1869 and 1873.' The missions of the

Russian officials Andre Gustavitch Prinz (1863) and ShishmaiofT

(1868) added little to the knowledge of the region; but in 1870

Pavlinoff, consul at Chuguchak, being accompanied by a Government

topographer Matnsovski, made valuable observations on the route

fiom Suok to Kobdo, and from Kobdo to Uliassutai.* Of still

greater moment were the h-avela of Ney Elias in 1872-73, and of

Przhevalski between 1870 andl877. In his eailier journey (1870- 72)

Przlievalski travelled across the Gobi in a line almost due south from

Drga, and in 1877 he struck south-east from the Yulduz range one

of the outrunners of the Thian Shan.

Besides the works referred to in the text see especially Richtho.en a

' See Yale's Marco Polo, vol. i. p. 178-200.
' Lange's narrative "has often been printed. See especially Tags-

buck Zv:oir Rdsen von L. Langt: aus ungedruckUn Q;ielU% vdt-

gelheill vont Herm Prof. Pallas, Leipsic, 1781.

3 See Verhandlungen der Gesellschaft fv-r Erdhmde, 1874, and for

map Zeitsch. der Ges. /Ur Erdk., Berlin, 1874.

' See results of journey in Petennann's ilittheH., Jan. 1873.

X — go-
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masterly account of the Gobi in his China, vol i., Berlin, 1877, and
fPrejevalaky, Mongolia, the Tangut Couniry, &c., London, 1876, and
Fro7n Kidja across the Tian-Sfuin to Lob Nor, London, 1879. An
account of Elias'ajourney will bo found in Journal of the Royal Geo-

graphical Society, 1873, and in Guido Cora's Cosmos 1874,

GOBY. The Gobies (Gobius) are small fishes readily re-

cognized by their veotrals (the fins oa the lower surface of

Fia. 1.

—

Qohius lentiginosis.

the chest) being united into one fin, forming a suctorial

disk, by which these fishes are enabled to

attach themselves in every possible posi-

tion to a rock or other firm substances.

They are essentially coast-fishes, inhabi-

ting nearly all seas, but disappearing to-

wards the Arctic and Antarctic Oceans.

Many enter, or live exclusively in, such %-i 3 .ILJP
fresh waters as are at no great dis- ''°'#il|l#*'

tance from the sea. Between 200 and ^^°- 2.— United ven-

300 difTerent kinds are known. *"'^ °^ '^"''J'-

GOD. See Theism.

GODALMING, a municipal borough and market-town
of England, county of Surrey, is situated 32 miles S.W. of

London, in a valley on the right bank of the Wey, which is

navigable thence to the Thames. It consists principally of

one street nearly a mile in length, on the high road between
London and Portsmouth. The chief public buildings are

the town-hall and market-house, Wyat's almshouses for poor
men, the public hall, and the parish church, an old cruci-

form building, of mixed architecture, but principally Early
English and Perpendicular. The church was repaired in

1840, and also in 1867. It contains a large number of old
memorials. Godalming bas manufactures of paper, leather,

parchment, and hosiery, and some trade in corn, malt, bark,

hoops, and timber. The town obtained a market from
Edward I. in 130Q, and was incorporated in 1575. The
population in 1871 was 2444.

GODAVARI, a river of Central India, which fiows across

the Deccan from the western to the Eastern GhAts, for

sanctity, picturesque scenery, and utility surpassed only by
the Ganges and the Indus. The total length is 898 miles

;

the estimated area of drainage basin, 112,200 square miles.

Its traditional source is on the side of a hill behind the
village of Trimbak in Nasik district, Bombay, but according
to popular legend it proceeds from the same ultimate source
as the Ganges, though underground. Its course is generally
south-easterly. After passing through Nasik district, it

crosses into the dominions of the nizAm of Hyderabad.
When it again strikes British territory it is joined by the
Pranhita, with its tributaries the Waraha, the Penganga,
and Wainganga. For some distance it flows between the
Niz;lm'3 dominions and the upper GodAvari district, and
receives the Indravati, the Sal, and the SabdrL The stream
is now very imposing, with a channel varying from 1 to 2
miles in breadth, occasionally broken by alluvial islands.

Parallel to the river stretch long ranges of hills ; on the
opposite side the country is more open and cultivated.

Below the junction of the SabAri the scenery is snch that

the GodAvari has got the name of the. Indian Rhine. The
channel here begins to contract. The flanking hills gradu-
ally close in on both sides, and the result is a magnificent
gorge only 200 yards wide through which the water flows
iiUo the plain of the delta, about 60 miles from the sea.

The head of the delta is at the village of Dhaulaishvaram,

where the main stream is crossed by the irrigation anicut.

The river has seven mouths, the largest being the Gautami
GodAvari. The GodAvari is regarded as peculiarly sacred,

and once every twelve years the great bathing festival

called Fushharam is held on its banks.

The upper waters of the GodAvari are scarcely utilized

for irrigation, but the entire delta has been turned into a
garden of perennial crops by means of the anicut at Dhan-
laishvaram, from which three main canals are drawn off.

The river channel heire is 3| miles wide. The anicut is a

substantial mass of stone, bedded in lime cement, about 2i
miles long, 130 feet broad at the base, and 12 feet high.

The stream is thus pent back so as to »upply a volume of

3000 cubic feet of water per second during its low season,

and 12,000 cubic feet at time of flood. The canals have
a total length of 528 miles, capable of irrigating 780,000
acres, while 463 miles are also used for navigation. Iii

1864 water-communication was opened between the riverr

•systems of the GodAvari and Kistna. Rocky barriers and
rapids obstruct navigation in the upper portion of the

GodAvari. Attempts have been made to construct canals

round these barriers but with little success, and lately the

undertaking has been entirely abandoned.

GODAVARI, a district of Madras presidency, British

India, lying between 16' 15' and 17° 35' N. lat., and
between 80° 55' and 82° 38' E. long.; and bounded N. by
the Central Provinces and Vizagapatam district, E. by
Vizagapatam and the Bay of Bengal, S. by the Bay of

Bengal and Kistna district, and W. by the Niziim'g

dominions. The district is divided by the GodAvari river

into two nearly equal parts. The scenery along the course

of the river is varied and striking. The only lake of

importance la the Koleru, which is studded with islands

and fishing villages. Building stone and limestone are

abundant in the uplands. Iron is also found. The jungle

products are myrobalans, soap-nuts, tamarinds, bamboo-
rice, honey, and beeswax. Wild animals and game birds

are numerous.
The jiorulation in 1871 numbered 1 592,939 (803,603 males,

789,336 females), showing a considerable increase on former year."*.

The Hindus nnmbered 1,556.981, the Mahometans 35,173, the
Chrrstians 1483 (Protestants and Roman Catholics in nearly equal
numbers); 39 were Buddhists, and 263 not separately classitied-

Nineteen towns each contain upwards of 5000 inhabitants,—the
aggregate population of the three chief towns, EUor, Rajahmandri,
and Cocanada, being 63,064.

The total area of the district is 7345 square miles, of which 2713
square miles belong to Government. Of Government land, 386,400
acres are under cultivation; the rest either belongs to the zaminddri
estates, or is waste and uncultivable. The chief prod uctsare rice, gram,
jute, hemp, gingelly, tobacco, sugar-cane, and indigo ; lice and food
grains have improved in quality owing to the extension of irrigation

by canals. Government tenants have permanent right of occupancy
so long as they pay the Government demand, while on the zaminddri
estates cultivators are merely yearly tenants. The district is well

supplied with means of communication by 491 miles of good road
and 431 miles o£ canals. The principal manufactures are cotton

land woollen carpets, sheep woo! blankets, uppada cloths, sugar, and
indigo. The cnief articles of trade aie gi'ain, cotton, jaggery,
turmeric, cocoa-nut, fiax-cloth, onions, garlic, lace cloths, tobacco,

gingelly seed, lamp-oil, salt, tamarinds, cattle, teakwood, skins,

opium, and indigo. Cocanada, Ellor, Rajahmandri, Mandapettft,

Jaggampetta, Husanbada, Nasapur, Palakollu, Dowlaishvaram,
Ambajipetta, and Ja^annathpur are the most important seats of

commerce. The estimated viilue of imports in 1374-75 was
£204,238. and of exports, £903,253. The total revenue in 1876-76
WHS £568,812 ; the cxpendituie, £28,604 : the total municipal
income, £5152. There are 28 magisterial and 15 revenue and civil

.courts. There are 387 schools, attended by 7759 pupils. The
administrative headquarters is at Cocanada. The prevailing

epidemic diseases are beri-bcri and fevers ; cholera and small-pox

occur during the hot season, but only the poorer classes are

attacked. Cattle diseases also prevail. The average annual rain-

fall from 1871 to 1875 was 4335 inches; the average mean
temperature at Rajahmandri in 1876 was 82'7'' Fabr. ; Two severe

storms, which caused great destruction to property, occurred in'

1832 and 1839.
_ _

The GodAvari district formed part of the .Andhrs division™"
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Dravida, the north-west portion being Bubject to the Orissa Icings,

and the south-western belonging to tlie Vengi kingdom. For cen-

turies it was the battletield on wliich various chiefs fought for

independence with varying success till the beginning of ttie 16th

century, wheh the whole country may be said to liave passed under

Mahometan power. At the conclusion of the struggle with the

French in the Carnatic, Godavari with the Circars was ceded to the

English by the nawdb, and finally confirmed by the imperial sanad

in 17tJ5. The present district was constituted in 1859, by the

redistribution of the terrrtoiy comprising the former districts of

Guntoor, Rajahmandri, and Masulipatam, into what are now the

Kistna and Godavari districts.

GODEFROL See Qothofred.
GODFREY OP BouILLO^f. See Bouillon. .

GODOLFHIN, Sidney Godolphin, Earl of (c. 1635-

1712), was a cadet of an ancient family of Cornwal], and
was born most probably in 1635. At the Restoration he

was introduced into the royal household by Charles IE., with

whom he had previously become a favourite, and he also

at the same period entered the House of Commons as mem-
ber for Helstone. Although he very seldom addressed the

House, and, when he did so, only in the briefest manner,

he gradually acquired a reputation as its chief if not its

'only financial authority. lu March 1679 he was appointed

a member of the privy council, and in the September follow-

ing he was promoted, along with Viscount Hyde (afterwards

earl of Rochester) and the earl of Sunderland, to the thief

management of affairs. Though he voted for the Exclusion

Bill in 1680, he was continued in office after the dismissal

of Sunderland, and in September 1684 he was created

Baron Godolphin of Rialton, and succeeded Rochester as

first lord of the treasury. After the accession of James H.
he was made chamberlain to the queen, and, along with

Rochester and Sunderland, enjoyed the king's special con-

fidence. In 1687 he was named commissioner of the

treasury. He was one of the council of five appointed by
King James to represent him in London, when he went to

join the army after the landing of William prince of Orange
ia England, and, along with Halifax and Nottingham, he

.was afterwards appointed a commissioner to treat with the

prince. On the accession of William, though he only

obtained the third seat at the treasury board, he had
.virtually the chief control of affairs. He retired in March
1690, but was recalled on the November following, and
appointed first lord. While holding this office he for several

years continued, in conjunction with Marlborough, a

treacherous intercourse with James II., and is said even to

have anticipated Marlborough in disclosing to James in-

telligence regarding the intended expedition against Brest.

After Fenwick's confession in 1696 regaixling the Assassina-

tion Plot, Godolphin, who was Compromised, was induced

to tender his pesignation ; but when tlie Tories came into

power in 1700, he was again appointed lord treasurer, and
retained oflace for about a year. Though not a favourite

with Queen Anne, he was, after her accession, appointed to

his old office, on the strong recommendation of Marlborough.

He also in 1704 received the honour of knighthood, and in

December 1706 he was created Viscount Rialton and Earl

of Godolphin. The influence of the Marlboroughs with the

queen was, however, gradually supplanted by that of Mrs
Masham and Harley earl of Oxford, and with the fortunes

of the Marlboroughs those of Godolphin were indissolubly

united. The services of both were so appreciated by the

nation that they were able foi* a time to regard the loss of

the queen's favour with indifference, and even in 1708 to

procure the expulsion of Harley from office ; but after the

Tory reaction which followed the impeachment of Dr
Sacheverel, the queen made use of the opportunity to take

the initiatory step towards delivering herself from the irk-

some thraldom of Marlborough by abruptly dismissing

Godolphin from office,^7th August 1710. He died 15th

September 1712.
"

Godolphin owed his rise to power and his continuance

in it under four sovereigns chiefly to his exceptional mastery

of financial matters ; for if latterly he was in some degree

indebted for his promotion to the support of Marlborough,

he received that support mainly because Marlborough recog-

nized that for the prosecution of England's foreign wars

his financial abilities were an indispensable necessity. He
was cool, reserved, and cautious, but his prudence was less

associated with high sagacity than traceable to the weak-

ness of his personal antipathies and prejudices, and his

freedom from political predilections. Perhaps it was hia

unlikeness to Marlborough in that moral characteristic

which so tainted Marlborough's greatness that rendered

possible between them a friendship so intimate and undis-

turbed : he was, it would appear, exceptionally devoid

of the passion of avarice ; and so little advantage did he
take of his opportunities of aggrandizement that, though
his style of living was unostentatious,—and in connexion

with his favourite pastimes of horse-racing, card-playing, and
cockfighting he gained parhaps more than he lost,—all

that he left behind him did not, according to the duchess

of Marlborough, amount to more than ^£1 2,000. His
treacherous intercourse with James II. was doubtless

largely due to the spell of Marlborough's influence ; but in

any case it indicates that, if in other respects his political

conduct was upright and trustwortliy, this is to be accounted

for by his prudence and.certain other mental peculiarities,

rather than by the strength of his moral principle or his

keen sense of honour. His son and successor Francis, who
had married Henrietta, eldest daughter of the duke of Marl-

borough, in 1698, died in 1766, leaving no male issue.

GODOY. See Alcudia.
GODWIN, Francis (15G1-1633), .son of Dr Godwin,

bishop of Bath and Wells, was born at Havington in North
amptonshire in 1561. He was elected student of Christ

Church, Oxford, in 1578, took his bachelor's degree in 1580,

and that of master in 1583. Entering holy orders, he
became successively rector of Sampford-Orcais in Somerset-

shire, and vicar of Weston-in-Zoyland in the same county.

In 1587 he was appointed subdean of Exeter. Haying
turned his attention to the subject of British antiquities, he
became acquainted with Camden, whom in 1590 he acc3m-

panied in a journey through Wales. He was created bachelor

of divinity in 1593, and doctor in 1595. In 1601 he pub-

lished his Catalogue of the Bishops of England since tUf first

planting of the Christian Religion in this Island, a work
which procured him in the same year the bishopric of

Llandaft from Elizabeth. A second edition appeared in

1615, and in 1616 be published an edition in Latin with a

dedication to King James, who in the following year con-

ferred upon him the bishopric of Hereford. The work was

republished, with a continuation by Dr Richardson, in 1743.

In 1616 Godwin published Rerum Anglicarum, Ee-.v.-ico'

VIII., Edwardo VI., el Maria regnantibus, Annales, whiohj

was afterwards translated and published by his son under the!

title Annales of England, 1630. The last of his works pabi

lished before his death, which took place in 1633, was Com-
putation of the value of the Roman Sesterce and Attic Talent,,

which appeared in 1630. He is also the author of a some-

what remarkable story, published posthumously in 1638,

and entitled The Man in the Moon, or a Discourse of 'a

Voyage thither, hy Domingo Gonsales, written apparently

sometime between the years 1599 and 1603. In this pro^

duction Godwin not only declares himself a believer in the

Copernican system, but adopts so far the principles of the

law of gravitation by supposing that the earth's attractioni

diminishes with the distance. Tlie work, which displays^

considerable fancy and wit, was translated into French, an(?

was imitated in several important particulars by Cyrano do

Borserac, from whom Swift obtained valuable hints- in
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writing his voyage to Laputa. Another work of Godwin's,

yiiHcius Inanimaius in f/ojn'a, originally published in 16'29,

but subsequently suppressed, seems to have been the proto-

type of Wilkins's Mermry, or Secret and Swift Messenger,

which appeared in 1641. Godwin's pamphlet wis again

published in 1057.

GODWIN, Mart Wollstonecraft (1759-1797), an

English authoress of the last century, was born at Hoxton,

on April 27, 1759. Her family was of Irish extraction,

and Mary's grandfather, who was a respectable manufac-

turer in Spitalfields, realized the property which his son

squandered. Her mother, whose maiden name was Dixon,

was Irish, and of good family. Mr Wollstonecraft, after

dissipating the greater part of his patrimony, tried to earn

a living by farming, which only plunged him into deeper

difficulties, and he led a wandering, shifty life. The
family roamed from Hoxton to Edmonton, to Essex, to

Beverley in Yorkshire, to Laugharne, Pembrokeshire, and
back to London again.

After Mrs WoUstonecraft's death in 1780, soon followed

by her husband's second marriage, the three daughters,

Mary, Everina, and Eliza, sought to earn their own liveli-

hood. The sisters were all clever women,—Mary and Eliza

far .ibove the average,—but their opportunities of culture

had been few. They turned their thoughts towards the

profession of teaching, and Mary, the eldest, was to make
the first venture. She went in the first in.stance to live

with her friend Fanny Blood, a girl of her own age, whose
father, like Wollstonecraft, was addicted to. drink and
dissipation. As long as she lived with the Bloods, ^lary

helped Mrs Blood to earn money by taking in needle-woik,

while Fanny paiiited in water-colours. Everina v^-ent to

live with her brother Edward, and Eliza made a hasty and,

as it proved, unhappy marriage with a Mr Bishop. All the

Wollstonecraft sisters were enthusiastic^ excitable, apt to

exaggerate trifles, and to magnify inattentions into slights;

and Eliza had the family temperament in excess. Bishop
was a man of violent temper, nnd when his wife's reason

had almost given way under the miseries of her married

life, Mary resolved to find some means of supporting her,

and arranged her secret and sudden flight. A legal separa-

tion was afterwards obtained, and the sisters, together with
Fanny Blood, took a house, first at Islington, afterwards

at Newington Green, and opened a school, which was
carried on with iudifi'erent success for nearly two years.

During their residence at Kewington Green. Mary was in-

troduced to Dr Johnson, who, as Godwin tells us, "treated
her with particular kindness and attention."

In 1785 Fanny Blood married Hugh Skeys, a merchant,

and went with him to Lisbon, where she died in child-

bed after sending for IMary to nurse her. "The loss of

Fanny," as she said in a letter to Mrs Skeys's brother,

George Blood, " was suflncient of itself to have cast a cloud
over my brightest days. ... I have lost all rfelish for

pleasure, and life seems a burden almost too heavy to be
endured." Her first novel, Sfary, a Fiction, written in

1787, was intended to commemorate her friendship with
Fanny. After closing the school at Mewingtoii Green, Mary
obtained a situation as governess in the family of Lord

. Kingsborough, in Ireland, which she held for nearly a year.

Her pupils were much attached to her, especially Margaret
King, afterwards Lady Mountcashel; and indeed Lady
Kingsborough gave the reason for dismissing her that the
children loved their governess better than their mother.
Mary now resolved to devote herself to literary work,
and she was encouraged in this purpose by Johnson, the
publisher in St Paul's Churchyard, in whose house she
resided for a few weeks, before she obtained lodgings in

George Street, Blackfriars. She acted as Johnson's
literary adviser, and undertook translations, chiefly from

the French. Mary, a Fiction, the story already mentioned,

was not published till 1796. Tlie Elements of Morality,

an old fashioned book for children, and Lavater's Physiog-

nomy, were among her translations. Her Original Stories

from Real Life were published, with illustrations by
Blake, and in 1792 appeared A Vindication of the Rights

of Woman, the work with which her name is always
associated.

It is not among the least oddities of this book that it is

dedicated to M. Talleyrand Pdrigord, late bishop of Autun.
Mary Wollstonecraft still believed hira to be sincere, and
working in the same direction as herself. In the de-

dication she states the "main argument" of the work,

"built on this simple principle that, if woman be not pre-

pared by education to become the companion of man, she

will stop the progress of knowledge, for truth must be

common to all, or it will be inefficacious with respect to its in-

fluence or general practice." In carrying out this argument
she used extraordinary plainness of speech, and it was this

that caused all, or nearly all, the outcry. For she did not

attack the institution of marriage, nor assail orthodox

religion; her book was really a plea for equality of edu-

cation, passing into one for state education and for the

joint education of the sexes. It was a protest against the

assumption that woman was only the plaything of man,
and she asserted that intellectual companionship was the

chief, as it is the lasting, happiness of marriage. It may,
however, be admitted that she discussed some subjects, not

usually mentioned in print, with a certain want of reticence

and delicacy. She dealt directly with dangerous and ex-

plosive questions, incidentally upheld greater freedom of

divorce, and denied the eternity of the torments of hell. «

Mrs Wollstonecraft, as she now styled herself, desired to

watch the progress of the Revolution in France, and went
to Paris in 1792. Godwin, in his memoir of bis wife, con-

siders that the change of residence may have been prompted
by the discovery that she was becoming attached to Fuseli,'

but there is nothing to confirm this .surmise; indeed, it

was first proposed that she should go to Paris in company
with him and his wife, nor was there any subsequent
breach in their friendship. She remained in Paris during
the P>eign of Terror, when communication with England
was diflicuit or almost impossible. Some time in the
.spring or summer of 1793 Captain Gilbert Imlay, an
American, became acquainted with Mary—an acquaintance
which ended in a more intimate connexion. There was no
legal ceremony of marriage, and it is doubtful whether such
a marriage would have been valid at the time; but she

passed as fmlay's wife, and her brother, Charles Wollstone-

craft, wrote from Philadelphia that he had seen a gentleman
who informed him "that Mary was married to Captain
Imlay of this country." Imlay himself terms her in a
legal document, " Mary Imlay, my best friend and wife,"

and she believed that his love, which was to her sacred,

would endure. In August 1793 Imlay was called to Havre
on business, and was absent for some months, during
which time most of the letters published after her death by
Godwin were written. Towards the end of the year she
joined Imlay at Havre, and there in the spring of 1794
she gave birth to a girl, who received the name of Fanny,
in memory of the dear friend of her youth. Imlay became
involved in a multitude of speculations, which rendered him
restless and dissatisfied, and his afi"ection for Mary and
their child was already waning. He left her for some
months at Havre, and when he allowed her to join him in

England, it appears from her letters that she went with a
heavy heart and forebodings of sorrow. In June 1795, in

less than two months after their reunion, Mary again left

England for Norway, empowered by the document in which
Iralay calls her his wife, to act for him in his business
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relations with Norwegian timber mercliants. Her Letters

from Norway, divested of all personal details, were after-

wards published. She returned to England late in 1795,

and found letters awaiting her from Imlay, intimating his

intention to separate from her, and offering to settle an

annuity on her and her child. For herself she rejected this

offer with scorn :
" From you," she wrote, " 1 will not

receive anything more. I am not sufficiently humbled to

depend on your beneficence." They met again, and for a

short time lived together, until the discovery that he was
c:>rrying on an intrigue under her own roof drove her to

despair, and she attempted to drown herself by leaping

from Putney bridge, but she was rescued by watermen.

Iml.iy now completely deserted her, although she continued

to bear his name.

In 179G, when Mary Wollsto:iecraft was living in

London, supporting herself and her child by working, as

before, for Jlr Johnson, she met William Godwin. A
friendsliip sprang up between them,—a friendship, as he

himself says, which "melted into love." Godwin states

that " ideas which he is now willing to denominate prejudices

made him by no means willing tu conform to the ceremony
of marriage ;" but these prejudices were overcome, and
they were married at St Pancras Church on JIarch 29,

1797. And now Jlary had a season of real calm in her

stormy existence. Godwin, for once only in his life,

w, s stirred by passion, {ind his admiration for his wife

eriualled his affection. But their happiness was of short

duration. A daughter, Jlary, afterwards the wife of Percy
Bysshe Shelley, was burn August 30, 1797. At first all

seemed to go well, but unfavourable symptoms set in, and on
September 10th, the mother,arter enduring allher sufferings

with unvarying gentleness and sweetness of temper, passed

away. She was buried in the churchyard of Old St Pancras,

but her remains were afterwards removed by Sir Percy
Shelley to the churchyard of St Peter's, Bournemouth.

Ik-r piiiici|i.il itubli-iliLil works aro as {o\\o\s^: — Thou'jhts on the

Eitiu-ittiniL of DfiinjJitcf-s, 1737: T/w Female Iteadcr (selections),

17S9; Ofif/iaut Stories from Rrat Life, 1791; An JliUoricat mid
Mort'J Vi'-H> of the Oriijiit and Prvjrcas of tlie French HevotxUiou

,

and Uie Effuds it has proditrcd in Fiirope, vol. i. (no more pub-
lislie.l), 17'J0: rmdimlion of the Itmhli of IFoinan, 1792; Vuuli-
caliminf llie Ri.jhlH of Man, 1793; Manj, a Fulinn, 179C; Letters

irriltrn dnrin<f a Short Jtcidencc in Strrden, Xoriraff, and Den-
marl', 179G ; Po-itlnnnnus l^orks, 4 vols., 1798. It is impossible to

tiarc ttic niahy .Ti tides I'dutiibuted by Iiei to j>eiiodical literatnie,

or to itlciitif}' the translations executed fof filr Johnson. A memoir
of her hfc was published by Godwin soon after her decease. A large

jiortion of tile work, U'ilJiam Godwin, his Friends and C'oidcmpo-

varies, was devoted to her, and a new edition of the Letters to Imlay,
London, 1879, of wliicli the first edition was published by Golwiii,

is piefaecd by a sonieuhat fnlhn- memoir. (C. K. P.)

GODWIN", WiLLtAM (175G-183G), an English political

writer, liistorian, novelist, and dramatist, was born Jlarcli

3, 175G, at Wisbcacli in Cambridgeshire, at which place his

father was a Nonconformist minister. His family came on
both sides of worthy middle-class people, able to traco their

descent in the same level of society for about 150 years;

and it was probably only as a joke that Godwin, a stern

political reformer and iihilosopbical radical, attempted to

trace his pedigree to a time before the Norman conquest

and the great Earl Godwine. His father was a cold and
dull man, his mother uneducated, but clever, shrewd, and
full of sound common sense. Both parents were Calvinists :

the father strict in observances beyond what was even then

ordinary; the mother regretting in Godwin's maturer years,

and when some of her sons had turned out ill, that she had
given birth to so many children, who, as she thought, were
heirs of damnation. Mr Godwin, senior, died young, and
never inspired love or much regret in his son ; but in spite

of wide dill'crenccs of opinion, the most tender affection

always subsisted between William Godwin and his motlier,

until her death at an advanced ajjo.

William Godwin was educated for liis father's profession,

and was at first more Calvinistic than his teachers, becom-
ing a Sandemanian, of which sect he says, that they were

the followers of "a celebrated north-country apostle [Glas],

who after Calvin had damned ninety-nine in a hundred of

mankind, has contrived a .scheme for damning ninety-nine

in a hundred of the followers of Calvin."

He officiated as a minister at Ware, Stowmarket, and

Eeaconsfield. At the second of these places the teachings

of French Reformers were brought before him by a friend,

and these, while they intensified his political, undermined

his religious opinions. He came to London, still nominally

a clergyman, to set about the work of the regeneration of

society with his pen—a real enthusiast, who, theoretically,

shrank from no conclusions from the premises which he

laid down. These were the principles of the Encyclopedists,

and his own aim was the complete overthrow of all existing

institutions, political, social, and religious. He believed,

however, that calm discussion was the only thing needful

to carry every change, and from the beginning to the end

of his career he depiecated every approach to violence. He
was, like Bentham—whom, however, he does not seem to

have influenced or been infiuenced by—a phdosophic radi-

cal in the strictest sense of the term.

His first published work was an anonymous Life of Lord

Chatham; the first to which he gave his name was still

nominally clerical. Under the inappropriate title Sketches

of History, he published six sermons on the characters of

Aaron, Hazael, and Jesus, in which, though writing in the

character of an orthodox Calvinist, he enunciates the preg-

nant proposition, " God himself has no right to be a tyrant."

This was published in 1782, and for the next nine years he

wrote largely in the Annual Register and other periodicals,

producing also three novels, which have more completely

vanished from the world than even the contributions to

reviews. ' lliey were probably not worth preserving, but

the "Sketches of English History" written for the A7iuurd

Kryister from 1785 onward still deserve study. He
joined a club called the Revolutionists, and associated

much with Lord Stanhope, Home Tooke, Holcroft, and

others, who, fiom their political principles and activity,

were obnoxious to men in power. It is perhaps needless

to say that the title of " reverend" dropped ofi' from him

without difficulty, and with no sense of discordance be-

tween the old and the new. Doubt and change never

seem to have brought with them any keen sense of pain

or outrooting. The equable calm of a cold temperament

preserved him from much which affects warmer natures

;

but he also knew that he was at all times seeking after

truth, and striving fur what seemed right ; and while such

an one can scarcely^ be called modest, he is preserved for

many qualms which affect more nervous and more self-

distrustful persons.

In 1793 Godwin published his great work on political

science, The Inquiry concerninij Potitical Justice, and iti

lujlnence on General Virtue and Happiness. Although

this work is little known and less read now, it was one of

the epoch-making books of English thought. Godwin

could never have been himself a worker on the active stago

of life. But he was none the less a power behind the

workers, and Politiccd Justice takes its place with Mjlton'a

Speech for Unlicensed Printinff, with Locke's Essay on

Education, with Rousseau's £>nde, among the unseen levers

which have moved the changes of the times. It is there-

fore necessary to speak of this book more particularly.

By the words "political justice" the author meant " tho

adoption of any principle of morality and truth into the

practice of a community," and the work was therefore an

inquiry into the principles of society, of government, and

of morals. For. many yeairs Godwin Lad been " satisfied
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ttat monarchy was a species of government unavoidably
Coirupt, " and from desiring a govenmien t of tlie simiilcst cou-
^ruction, he gradually canio to consider that "government
by its very nature counteracts the improvement of original

mind." Believing in the perfectibility of the race, that
there are no innate principles, and therefore no original

propensity to evil, he considered that "our virtues arid our
vices may be traced to the incidents which malco the history

(Tf our lives, and if these incidents could be divested of

every improper tendency, vice would be extirpated from the

world." AU control of man by man was more or less in-

tolerable, and the day would come when each man, doinc
what seems right in his own eyes, would also be doing
what is in fact Ipest for the community, because all will be
guided by princiides of pure reason. But all was to be
done by discussion, and matuied change resulting from dis-

cussion. Hence, while Godwin thoroughly approved of the

philosophic schemes of the precursors of the Kevolutiun, he
was as far removed as Burke liimself from agreeing with
the way iu which they were carried out. So logical and
uncompromising a thinker as Godwin could not go far in

the discussion of abstract questions without exciting the

most lively opposition in matters of detailed opinion An
affectionate son, and ever ready to give of his hard-earned
income to more than one ne'er dowell brother, he main-
tained that natural relationship had no claim on man, nor
was gratitude to parents or benefactors any part of justice

or virtue. In a day when tlie penal code was still

extremely severe, he argued gravely against all punisliments,

not only that of death. Property was to belong to him
who most wants it; accumulated property was a monstrous
injustice. Hence marriage, which is law, is the worst of all

laws, and property the worst of all properties. A man so

passionless as Godwin could venture thus to argue without
suspicion that he did so only to gratify his wayward desires.

Portions of this treatise, and only portions, found ready
acceptance in those minds which were prepared to receive

them. Perhaps no one received the whole teaching of tlie

book. But it gave cohesion and voice to philosophic radi-

calism ; it was the manifesto of a school without which the

milder and more creedless liberalism of tho present day had
not been. Godwin himself in after days modified his com-
munistic views, but his sti-ong feeling for individualism, his

hate of all restrictions on liberty, his trust in man, his faith

in the power of reason remained ; it was a manifesto which
enunciated principles modifying action, even when not
wholly ruling it

In Hay 17Dt Godwin publishea the novel of Cahh
Williams, or Things as they are, a book of which the politi-

cal object is overlooked by many readers in the strong

interest of the story. It is one of the few novels of that

time which may be said still to live. A theorist who
lived mainly in his study, Godwin yet came forward boldly

to stand by prisoners arraigned of high treason in that

same year— 1794. The danger to persons so charged was
then great, and he deliberately put himself into this same
danger for his friends. But when his own trial was dis-

cussed in the Privy Council, Pitt sensibly held that

Political Justice, the work on which tho charge could

best have been founded, was priced at three guineas, and
could never do much harm among those who had not three

shillings to spare.

From this time Godwin became a notable figure in London
society, and there was scarcely an important per.son in poli-

tics, on the liberal side, in literature, art, or science, who
does not appear familiarly in the pages of Godwin's singular

diary. For forty-eight years, beginning in 1788, and con-

tinuing to the very end of his life, Godwin kept a record of

every day, of the work he did, the books he read, the friehds

ha saw. Condensed in the highest degree, the^diary is yet

easy to read when tho style is once mastered, and it is a great

help to tlie understanding of his cold, methodical, unimpas-
sioned characters. He carried his niL'thod into every detail

of life, and lived on his earnings with extreme frugality.

Until he made a large sum by the publication of Political

Justice, he lived on an average of £120 a year. In 17'J7,

tho intervening years having been spent in strenuous
literary labour, Godwin married Alary Wull.<toiiecraft (sea

last article). iSince both held the same views regard-

ing the slavery of marriage, and since they only married at

all for the sake of possihle offspring, the marri.age was con-

cealed for some time, and tho hajipiness of tbe avowed
married life was very brief. Mrs Godwin died in giving

birth to a daughter, afterwards the second wife of Perc/
Bysshe Shelley, on September 10, 1797, leaving Godwin,
prostrated by affliction, and with a charge for which he wa*
wholly unfit—his own little daughter Mary, and her step-

sister, Fanny Imlay, who ever afterwards bore the name of

Godwin. His unfitness for the cares of a family, far more
than love, led him to contract a second marri.ago with Mrs
Clairmont, in 1800. She was a widow with two children,

energetic and pain.^taking, but a hai>h stepmother; and it

may be doubted whether the children were not worse off

under her care than they would have been under Godwin'*

neglect. The second fiction which proceeded from Godwin's

pen was called <SV Lcnn, and published in 1799. It ia

chiefly remarkable for the beautiful portrait of Marguerite,

the heroine, which was drawn from tho character of his

own wife.

The events of Godwin's life were few. Under the advice

of the second Mrs Godwin, and with her active co-operation,

he carried on business as a bookseller under the pseudonym
of Edward Baldwin, under which name he pnblif^hed seve-

ral useful school-books and books for children, some by

Charles and Mary Lamb. But tho speculation was unsuc-

cessful, and for many years Godwin struggled with constant

pecuniary ditficulUes, for which more than one subscription

was raised by the leaders of the Liberal party, and by

literary men. In his later years the Government of Earl

Grey confened upon him the office known as "Yeoman
Usher of the Excheriuer, " to which were attached apart

ments in Palace Vard, where he died in the full posses-

sion of his faculties, April 7, 1836, having comiilctcJ hik

eightieth year.

In his own time, by his writings and by his conversation,

Godwin had a great power of inlluencing men, and especially

young men. "Though his character would seem, from much
which is found in his writings, and from anecdotes told by

those who still remember him, to have been unsympathetic,

it was not So understood by enthusiastic young people, who
hung on his words as those of a prophet. The most remark-

able of these was Percy Bysshe Shelley, who in the glowing

dawn of his genius turned to Godwin as his teacher and

gxiide. The last of the long series of young men who sat

at Godwin's feet was Edward Lytton Biilwer, afterwards

Lord Lytton, whose early romances were formed after those

of Godwin, and who, in Eurjene Aram, succeeded to the

story as arranged, and the plan to a considerable extent

sketched out, by Godwin, whose age and failing health

prevented him from completing it.

Godwin's more import.mt works tm—Thc Inqniry concerning

roUUcal Jiistict, and Us Injiacnce on General Virtue and Happiness,

179^; Things as they arc, or the JdtenlKrcs of Caleb Williams,

1794 ; The Inquirer, a series ofEssuys, 1796 ; Memoirs of tlic Aulhair

of the nictlds of Woman, 1 793 ; St Icon, a Tale (jfthe Sixteenth Cen-

tiinj, 1799; Antonio, a Tragedy, 1801; The Life of Chaucer, 1803

;

FlcctKood,aK'ovcl,\S05; Fa!ilhier,a Tragcdy,1S07; Essay on Sepul-

chres, 1809; Lives of Rl.ward and. John Philips, the Nephcics of

Milton. 1815; Mundeville, a Tale of the Times of Cromwell, 1817;

History oj the Commonwealth, 1824-1828; Cloudeslcy, a Kovel, 1830;

Thoughts on Man, a series of Esmys, 1831; Lives of the Necrcman-

ccrs, 1834. A voluino of essays was also collected from his papfrs
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and published in 1873, as left for publication by his (Janghtcr Jlrs

tShelley. Many other short and anonymous works jiroceeded from

his ever busy pen, but many are irrecoverable, and all are forgotten.

Godwin's place in literature is permanent, in that he produced one

work whicn proved effective in changing the com-se of thought in-

its time, but not permanent in the sense that his writings will

continue to be widely read. His life was published in 1876 in two
volumes, under the title iVilliam Godwin, his Friends a-nd Con-

temporaries, by C. Kegan PauL The best estimate of his literary

position is that given by Mr Leslie Stephen in his Engtish Thought
in the 18M Cmlury. (C. K. P.)

GODWIN E, son of Wulfnoth, earl of the West-Saxons, ia

the leading Englishman in the first half of the 1 1th century,

and he holds a special place in English history generally.

He is the first Englishman who plays the part of a minister

and parliamentary leader, of one high in office under the

crown who at the same time sways the assemblies of the

nation by his power of speech. Such a position was per-

fectly possible before the Norman Conquest ; it did not

again become possible for some ages. Godwine appears as

the chief champion of England against Norman influence,

and as the father of the last English king of the native

stock. In these two characters he drew on himself the

fullest bitterness of Norman hatred ; and to this hatred is

doubtless largdy, though not wholly, owing the extraor-

dinary contradiction with which the chief events of his life

are told, and the amazing slanders which have been heaptd
upon his memory.

His birth and origin are utterly uncertam. The highest

authorities, the contemporary English Chronicles, are silent.

There are two alternative statements, which are seemingly

quite irreconcilable, but either of which alone would have
much to be said for it. By putting together certain

passages in the English Chronicles, in Domesday, and in the

will of the /Etheling vEthelstan, son of King vEthelred, a

strong presumption is raised that Godwine was the son

of Wulfnoth the South-Saxon who was outlawed in 1009,
and that his services in the war against Cnut were deemed
to entitle him to a restitution of his father's forfeited lands.

There is no direct statement to this efi"ect, but a mtmber of

undesigned coincidences point towards such a belief. On
the other hand, there is a story which appears in various

quarters, and which seems to come from more than one in-

dependent source, which makes Godwine's father Wulfnoth
a churl somewhere on the borders of Gloucestershire and
Wiltshire, and which makes Godwine win the favour of the
Danish earl Ulf by showing him his way after the battle

of Sherstone in 1016. A third accoimt connects Godwine
with the family of Eadric the traitor of .^thelred's day

;

but this version seems at once to be impossible to reconcile

with either of the other two stories, and to rest on less

authority than either.

But, whatever was Godwine's origin, there is no doubt
that, according to Cnut's rule of preferring Englishmen to

high office, he rose to power very early in that king's reign.

He was an earl in 1018. The uext year he distinguished
himself at the head of the English troops in Cnut's Northern
wars, and received in marriage Gytha, the sister of the
king's brother-in-law Earl UlfT In 1020 he became earl

of the West-Saxons, that is, of all England south of the
Thames, a new office, doubtless connected with Cnut's fre-

quent absences from England. All this again is not in
the Chronicles, though particular points are incidentally

CJ)nfirm6d by them. Still this stage of his history seems to
bp fairly made out from other sources.

From Cnut's death in 1035 the events of Godwine's life

are recorded in the Chronicles, often with great minuteness.
Much is also learned from the contemporary biographer of

Edward. He asserted the claims of Harthacnut, the son of
Cnut and Emma, to the crown of his father ; but he had to
consent to a division of the kingdom, and could only secure
Wessex for Harthacnut, while Harold reigned in Northum-

berland and Sfercia. He then acted as the chief minister of

Emma, while she was regent on behalf of Harthacnut during

his first reign. During this time the ^Etheling .iElfred, son of

yEthelred and Emma, landed in England in the hope of

winning back his father's crown ; but coming into the

power of Harold, he was blinded by his order, and died of

his wounds. Godwine' was said to have betrayed jElfred

to Harold, and the charge was eagerly seized upon by the

Norman writers. But it was not invented by them. At
the beginning of Harthacnut's second reign in 1040,

Godwine was formally accused of the death of jElfred, and'

was regularly tried and acquitted. His guilt is asserted in a
poem inserted in one of the Chronicles, but the words which

tell against him are carefully altered in another version.

The story is told with great confusion and contradiction,

and the version unfavourable to Godwine seems to be incon-

sistent with his position at the time as minister, not of

Harold, to whom he is said to have betrayed .(Elfred, but

of Harthacnut, whose' kingship seems to be forgotten in the

story. Godwine remained in power during the reigns of

Harold and Harthacnut, and on the death of the last-named

king in 1042, he was foremost in promoting the election of

Eadward, the son of .^thelred and Emma, to the vacant

throne As earl of the West-Saxons he was the first man
in the kingdom, but his power was still balanced by that

of the other great earls, Leofric in Mercia and Siward in

Northumberland, His sons Swegen and Harold, together

with Beorn, the nephew of his wife Gj-tha, were promoted
to earldoms (1043-1045), and his daughter Eadgyth was
married to the king (1045). We hear much of his good
and strict government of his earldom, and of his influence

with the king and with the whole nation. He was not,

however, all-powerful ; in one very remarkable ea.se, which
is most instructive as a piece of constitutional history, he
was out-voted in the witenagemdt on a question of foreign

policy. In 1047, when his wife's nephew Swegen Estrith-

son, now king of the Danes, was at war with Magnus of

Norway, Godwine proposed to help Swegen with fifty ships
;

but the notion was opposed by Leofric, and " all folk " ac-

cepted the amendment of the Mercian earl Godwine had
also to strive against the king's fondness for Normans and
other strangers, above all in the disposal of ecclesiastical

offices. Godwine's policy, in this and in other matters, was
opposed to aU French connexions of every kind. Next to

Englishmen he favoured natives of the kindred Continental

lands, and he supported a policy of alliance with the empire
and its princes. In all this, at home and abroad, he had
specially to withstand the influence of the king's Norman
favourite Robert of Jumi^ges, appointed bishop of London
in 1044 and archbishop of Canterbury in 1051. Godwine
was supported by the English bishops Stigand of Winches-
ter and Lyfing of Worcester. The appointment of Robert
to the archbishopric marks the decline of Godwine's power

;

the foreign influence was now at its height, and the English

earl was to feel the atrength of it.

In the course of 1051 a series of outrages committed by
the king's foreign favourites led to a breach between the
king and the earL \Tlie king's brother-in-law, Eustace
count of Boulogne, returning with Ms followers from a visit

to the king, tried to obtain quarters by force in the houses
of the burgesses of Dover. An Englishman who withstood

them was killed ; a fight followed, m which the count and
his company were driven out of the town. ^ The king, hear-

ing the tale from Eustace, bade Godwine inflict military

chastisement on the townsmen ; the earl refused, and de-

manded a fair trial of the charge before the witan. About
the same time men's minds were stirred by the outrages of

several Normans who had received estates in Herefordshire.
The influence of the archbishop was used against Godwine,
and he was summoned to appear before the witan at
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Gloucester as a'primuial. He and his sons now gathered

the whole force of their earldoms, and marched towards

Gloucester inarihs. They demanded the surrender of Count

Eustace and of the other strangers who had done outrages,

whether at Dover or in Herefordshire. The king called the

other earls to his' help; war was hindered by the mediation

of Leofric, a,nii matters were-adjourned to another meeting

in London. ., fiiere the king appeared with an army

;

Godwine and his sons were arraigned as criniinals, and, on

refusing to appear without a safe-conduct, were outlawed.

Godwine and his whole family now left the kingdom, except

his daughter, the Lady Eadgyth, who was banished from

court to the monastery of WherweU. The foreign favour-

ites of the kiog w_ere now supreme.

The next year the tide turned ; the feeling of the nation

showed itself. in favour of Godwine. AVhen his petition for

n removal of- his outlawry was refused, he came back from

his shelter in Flanders at the head of a fleet. In most

parts of England he was welcomed ; he sailed up the

Thames toLoijdon ; the army gathered by the king refr.sed

to fight against him ; and, in a great meeting outside the

walls of London, he and his family were restored to

all their offices and possessions, and the archbishop and
many other Normans were banished.. Godwine's friend

Stigand succeeded to the archbishopric. Tlio next year

Godwine was smitten with a fit at the king's table, and died

three days later, April 15, 1052. His death was worked up
into a fabulous tale by his Norman enemies.

The patriotism and good government of Godwine are un-

doubted ; but it is plain that he accumulated vast wealth

for himself. Sometimes, it was said, he showed little regard

to the rights of the church ; but in the only case where

we hear both sides, that of some lands in Kent disputed

between him and the Norman archbishop, it appears that

he had a legal claim. It is much more certain that he was

unduly bent on the promotion of his own family. His

eldest son Swegen gave great and deserved otfence by the

seduction of Eadgifu, abbess of Leominster, and still more
by tlie treacherous murder of his cousin Beorn. He was out-

lawed, but was afterwards restored to his earldom. He accom-

panied his father to Flanders, but did not come back, having

gone on a pilgrimage, to Jerusalem, on his return from which

he died. Of his other sons, the second, Harold, succeeded

Godwine in his earldom and Eadward in his kingdom

;

Tostig, Gyrtii, and Leofric, all earls, play a part in the later

history; Wulfnoth, the youngest, was a captive of William.

Of his daughters the Lady Eadgyth survived her father,

husband, and brother, and lived in great honour under the

Conqueror. The others were Gunhild and /Elfgifu, the latter

of whom appears in the story of Harold's oath to William.

Sep the English Chronicles and Florence of Woiccster, 1035-52
;

the Life of Eadward, published in the Chronicles and Memorials;

tlie Eitcoiiuum EiamcF. or Gcsta Cai'^onis, published by Pertz, and
elsewhere ; various notices in Domesday, and in the writers of the

time generally. All the passages, historical and legendary, hearing

on Godwine's life, are collected and examined in the appendices to

Fieemua's History of tftc Xuyjnan Ci^iujitest, \oU. i. ii. (E. A. F.)

GODWIT, a word of unknown origin, the name com-

monly applied to a marsh-bird in great repute, when
fattened, for the table, and formerly abundant in the fens

of Norfolk, the Isle of Ely, and Lincolnshire. In Turner's

days (1544) it was worth three times as much as a Snipe,

and at the same period Belon said of it
—^' C'est vn Oyseau

es delices des Francjoys." Caijaubon, who Latinized its name
"Dei higenium" (A'/)A«me;!;(/''iJ' 19th September 1611), was

told by the " ornilhoti-opkceus " he visited at Wisbech that

in T./)ndon it fetched twenty pence. Its fame as a delicacy

is perpetuated by many later writers, Ben Jonson among
them, and Pennant says tliat in his time (1760) it sold for

half-a-crown or five shdlings. Under the name Godwit two

perfectly distinct species of British birds were included,

but that which seems to havo been especially prized la

known to modern ornithologists .is the Bl.ick-tnilcd Godwit,
Limosa ccgoceplinhi, formerly called, from its loud cry, a

Yarwhelp,' Shrioker, or Barker, in tlie districts it

inhabited. The practice of netting this bird in large num-
bers during the spring and summer, coupled with the

gradual reclamation of the fens, to which it resorted, has

now rendered it but a visitor; and it prob.ibly cc.iscd from

breeding regularly in England in 1S24 or thereabouts,

though under favourable conditions it may have occasionally

laid its eggs for some thirty years later O'- nnro (Stevenson,

lihih of Sorfuik; ii. p. 25U). This Godwit is a species of

wide range, reaching Iceland, where it is called Janlrula

( = earth-raker), in summer, and occurring numerously, it is

said, in India in winter. Its chief brecding-<|iiarters seem
to extend from Holland eastwards to tlie south of IJussi.a.

The second British species is that whicli is known a.s tlio

Bar-tailed Godwit, L. hpjxjnica, and this secins to havo

never been more than a bird of double passage in tlio

United Kingdom, arriving in large flocks on the south coast

about the 12th of May, and, after staying a few days, pro-

ceeding to the north-eastward. It is known to breed in

Lapland, but its eggs are of great rarity. Towards autumn
the young visit our coasts, and a few of them remain,

together with some of the other species, in favourable situa-

ttuns throughout the winter. One of the local names by
which the Bar-tailed Godwit is known to the Norfolk

gunners is Scamell, a word which, in the mouth of Caliban

( Tempest, act ii. scene 2), has been the cause of much per-

plexity to Shakespearian critics.

The Godwits belong to the group Limirolir, and are about

as big as a tame Pigeon, but possess long legs, and a long bill

with a slight upward turn. It is believed that in the genus

Limosa the female is larger than the male. While the winter

plumage is of a sober greyish-brown, the breeding-dress is

marked by a predominance of bright bay or chestnut,

rendering the wearer a very beautiful object. The Black-

tailed Godwit, though varying a good deal in size, is con-

stantly larger than the Bar-tailed, and especially longer in

the legs. The species may be further distinguished by the

former having the proximal third of the tail-quills pure

white, and the distal two-thirds black, with a narrow white

margin, while the latter has the same feathers barred with

black and white alternately for nearly their whole length.

America possesses two species of the genus, the very large

Marbled Godwit or JIarlin, L.^fedua, easily recognized by
its size and the buff colour of its asillaries, and the smaller

Hudsonian Godwit, L. hmhonica, which has its axillarics

of a deep black. This last, though less numerous than its

congener, seems to range over the whole of the continent,

breeding in the extreme north, while it has been obtained

also in tlie Strait of Magellan and the Falkland Islands.

The first seems not to go further southward than the

Antilles and the Isthmus of Panama.
From Asia, or at least its eastern part, two species have

been described. One of them, L. melaniiroir/es, differs only

from L. irffocephala in its smaller size, and is believed to

breed in Amurland, wintering in the islands of the Pacific,

New Zealand, and Australia. The other, L.- iiropygialu, is

closely allied to and often mistaken for L. lapjMnica, from

which it chiefly differs by havine the rump barred like the

tail This was found breeding in the extreme north of Siberia

by Dr von Middendorff, and ranges to Australia, whence it

was, like the last, first described by Mr Gould. (a. n.)

GOES, or Ter Goes, a town of the Netherlands in the

province of Zealand, on the island of South Beveland, wilh

railway communication since 1868 with Bergen-op-Zoom,

and since 1872 wi th Middelburg, its distances from these

' Thi« name leerns to have survivetl in Whelp Moor, near Bramloo,

in Suifolk.
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places being resiiectively 12 and 15 miles. Tlie Reformed
church, called in the oldea times St Mary Magdalen's, ia

considered the finest ecclesiastical building of Zealand, and
dates from 1423. In the one half, known as the Preekkerk

or preaching church, there ia a splendid organ, and in the

other half, known as the Wandelkerk or walking church,

stands the tomb of Frans Naerebout the philanthropist.

Goes further boasts of a fine old town-house, a high school,

and the remains of the old castle of Ostende, which was
the nucleus round which it began to form itself in the 14th

century. The industries of the town are varied but not

extensive, dealing with linen, dyes, chocolate, oil, flour,

straw hats, wood, and cigars. Shipbuilding is also carried

on, as weU as a trade in wood and coals. The harbour,

which is defended by a fort, is formed by a short canal

communicating with the eastern Scheldt, extended and im-

proved in 1818-19. The population of the town, which
received its municipal rights in 1406, and was surrounded

with a wall about 1420, numbered 4916 in 1860, 5205 in

1870, and C063 in 187G.

GOES, Hugo van dee ( ! -1482), a painter of con-

siderable celebrity at Ghent, was known to Vasari, as he is

known to us, by a single picture in a Florentine monastery.

At a period when the family of the Medici had not yet risen

from the rank of a great mercantile firm to that of a reign-

ing dynasty, it employed as an ageut at the port of Bruges

Tommaso Portinari, a lineal descendant, it was said, of

Folco, the father of Dante's Beatris. Tommaso, at that

time patron of a chapel in the hospital of Santa Maria
Xuova at Florence, ordered an altar-piece of Hugo van der

Goes, and commanded him to illustrate the sacred theme of

" Quem gemiit adoraiit' In the centre of a vast triptych,

comprising numerous figures of life size, Hugo represented

the Virgin kneeling in adoration before the new-born Christ

attended by Shepherds and Angels. On the wings he por-

trayed Tommaso and his two sons in prayer under the pro-

tection of Saint Anthony and St Matthew, and Tommaso's
wife and two daughters supported by St Margaret and St

Mary Magdalen. The triptych was sent to Florence, and
placed on the altar upon which it still remains. Van der

Goes, like Hr.bert Van Eyck and Jodocus of Ghent, has

bequeathed but this one picture to posterity ; but it is a

picture which shows that he was an artist of whom Ghent
might be proud, as Bruges was proud of John Van Eyck
and Brussels of Pioger van der Weyden. Unhappily the

triptych of Santa Maria Nuova sulfered so much from decay

and restoring that the defects peculiar to the Flemings
became unduly prominent as time and neglect effaced the

brilliancy and harmony of the principal colours. We cau

only discern at the present day that the art of Van der

Goes ia a variety of that which characterizes Van Eyck und
Van der Weyden. Less finished and less coloured than the

work of the first, it is less subtle and expressive than that

of the second. It lacks depth of religious feeling, and
hardly rises above the common level of the school in respect

of feeling or execution. It is a cold and stiff art, marked
by hardness of surface, dryness of contour, angularity of

drapery, overladen ornament, and ill-balanced light and

shade. Imposing because composed of figures of unusual

size, the altar-piece is more remarkable for portrait character

than for charms of ideal beauty. There are small pieces in

public galleries which claim to have been executed by Van
der Goes, but none that are certified as the work of his

hands. One of these pictures in the National Gallery in

London is more nearly allied to the school of Meniling than

the triptych of Santa Maria Nuova ; another, a small and
very beautiful John the Baptist, at the Pinakothek of

Munich, is really by Memling ; whilst numerous fragments

of an altar-piece in the Belvedere at Vienna, though assigned

to Hugo, are by his more gifted countryman of Bruges.

Any one who visits Continental collections will see that the

name of Van der Goes was given to pietures of which he

could not have been the author. None of the composition's

mentioned by historians have survived except the altar-piece

of Florence. But Van der Goes was not habitually a

painter of easel pieces. He made his reputation at Bruges

by producing coloured hangings in distemper. After he

settled at Ghent, and became a master of his guild in

1465, he designed cartoons for glass windows. He also

made decorations for the wedding of Charles the Bold and

Margaret of York in 1468, for the festivals of the Rhetori-

cians and papal jubilees on repeated occasions, for the solemn

entry of Charles the Bold into Ghent in 1470-1, and for the

funeral of Philip ftie Good in 1474. The labour which he

expended on these occasions might well add to his fame

without being the less ephemeral. About the year 1475 he

retired to the monastery of Rouge Cloitre near Ghent,

where he took the cowL There, though he stQl clung to

his profession, he seems to. have taken to drinking, and at

one time to have shown decided symptoms of insanity. But

his superiors gradually cured him of his intemperance, and

he died in the odour of sanctity in 1482.

M

GOETHE
JOHANN WOLFGANG VON GOETHE (1749-1832)

was born in Frankfort on August 28, 1749. His parents

were citizens of that imperial town, and Wolfgang was their

only sou and their eldest child. His father was born on
July 31, 1710, and in 1742 received the title of imperial

councillor. He married on August 20, 1748, at the age of

thirty eight, Catherine Elizabeth Textor, a girl of seventeen.

Her family was better than his own, and held a higher posi-

tion in the town. Her father was imperial councillor, and
had been scbultheiss or chief magistrate. In December
1750 was born a daughter, Cornelia, who remained untilher

death, at the age of twenty-seven, her brother's most inti-

mate friend. She w-as f.iarried in 1773 to John George
Schlosser. The house in which Goethe was born is still to

be seen in the Hirschgraben. Goethe has described to us
how it was rebuilt, and it has since been much altered.

His education was irregular ; he went to no school, and his

father rather stimulated than instructed him. But the at-

mosphere by which lie was surrounded gave him, perhaps,

the best education he could have received. Frankfort, a

free town of the empire, stiU preserved the appearance of

the Middle Ages. It had lost the reality of power, but

its citizens naturally grew up with a strong sense of

independence, and a power of realizing the unity of

Germany which was wanting in a small state. The boy

from his earliest youth was accustomed to the companion-

ship of his elders. His father was strict and formal, his

mother quick and lively, inspired with no small share of the

genius of her son. Goethe lived in the freest intercourse

with every kind of society in the town, in which he might

expect some day to be an important personage. There

was no capital like London or Paris to call him away,

Berlin was poor and distant, Vienna half Italian and half

Spanish. Goethe must have been brought up with the

ambition to take his degree at the university as doctor,

to return home and become an advocate, to make a

rich marriage, to go through the regular course of civil

offices, to inherit his father's house, and perhaps one

day to be burgomaster. His home was a cultivated one.

The father was fond of art. and of the German poetry
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then iu fasliiou. Tlip influencs of Lcssing liad scarcely

mada itself felt ; Herder vas only five yeari older than

Goetho himself. Gellert and Gottsched were the two

oracles of poetry,—Gottsched a pedantic product of the

earlier French culture, Gellert old and immovable, and

unable to comprehend the ne^Y spirit. The chief debt that

Goetho owed to him was the improvement in his han.I-

writing, an which Gellert laid great stress, and v.hich ho

coupled with moral excellence. Goethe's father had a

great respect for these rhyming poets, and he so strongly

objected to the new German hexameters that Wolfgang

could only read Klopstock's Messiah with his sister in the

greatest secrecy and in terror of discjvery. He did, how-

ever, read it, and learned mtioh of it by heart. French cul-

ture gave at this time the prevailing tone to Europe.

Goetho could not have escaped its influence, and he wa-i

destined to fall under it in a special manner. In thfe

Seven Years' AYar, which was now raging, France took

the side of the empire against Frederick the Great.

Frankfort was full of French soldiers, and a certain Comta
Thorane, who was quartered in Goethe"s house, had an im-

portant influence on the boy. Still more strongly was
he affected by the French company of actors, whom lie

came to know both on and off the stage. He learned to

declaim in this manner passages of Racine without under-

standing a word 'of them. At a later period he knew
" French thoroughly well, and composed botti prose and
poetry in that language. His first w-ritings were imitations

of the French manner ; his earliest play was the imitation

of a French after-piece. AVe can understand how thcso

different forces were to work upon his future life. From
his father he derived the steadfastness of character which

enabled him to pursue an independent career of self-culture

and devotion to art in lie midst of every kind of distract-

ing influ'ence ; from his mother he inherited the joyous

nature and lively s}Tnp!]:thy, the flow of language and love

of narration, without which he could not have been a poet.

Before the age of sixteen he had seen every kind of life in a

city particularly favourable to a richness of individual char-

acter ; he was entirely free from the prejudices of a small

state ; and as far as he cared for Germany he cared for it as a

whole, He was tiflged at an early age with the influence of

the clearest and most finished language in Europe, and this

influence, uniting with the natural clearness of Goethe's

mind, made his prose a new phenomenon iu the literature

of his country, unlike anything which had been seen before.

Lastly, with the most passionate aspirations for freedom and
independence of life, he was boni into the slavery of a

mechanical career of prosaic prosperity, the pressure of

which was not strong enough to confine him, but was strong

enough to stimulate all his efforts to break the bonds.

Goethe, if wa m.ay believe his autobiography, experienced

his first love about the age of fifteen in the person of

Gretchen, whom some have supposed to be the daughter of

an innkeeper at Offenbach. He worshipped her as Dante
worshipped Beatrice. She treated him as a child, much as

Miss Chaworth treated Byron. But there is no other evi-

dence of this first love, and it would be quite in accordance

with Goethe's manner to enlarge on a very small founda-

tion, or to concentrate on one person the feelings which

were devoted to several individu.ils. His letters speak of a

boyish love for one Charitas Meixner, a friend of his sister,

two years younger than himself, the daughter of a rich mer-

chant at Worms. He expresses his aft'ection for her with all

tho fervour of French phraseology, and the passion did not

leave him when he had removed to Leipsic. But Charitas

\ya.B able to console herself with another engagement.

She married in February 1773 a merchant of her native

town, and died at the end of the following year.

In the autumn of 1765 Goethe, who had just completed

his sixteenth year, travelled lo Lcips-ic in the company of

a booksellej-, Fltischcr, and hi:> wife, who were on their way
to attend the fair. •• On the IClh of October he wag
admitted as a student of the Ba\ariau nation, one cf tha

four into which tho university was divided. For hia

lodging he had two neat little rooms in thu Keuerkugel,

the Fire Ball, looking into tho long court-jard which leads

from the old market to the new. When we icmenibcr

that liis three years' at Leipsic, aliout which so mudi
has been .written, correspond with the last three years

of an English boy at a public ."school, we can form some
idea of the singular individuality of his character and

the maturity and riiieuess of his genius. He was sent

to Leipsic to study law, in order that he might retnru

to Frankfort fitted for the regular course of municiiial dis-

tinction. For this purpose he carried with him a letter to

Professor Buhme, who taught history and injperial law in

the university, but had no other distinction to recommend
him. He told Professor Biihme that he intended to devote

himself not to law but to belles lettres, or, to use the

word which 1'. A. Wolf had invented, philology. Biihme

did his best to dissuade him, and in this was assisted by
his wife. Tho effect of their advice was rather to disgust

Goetho w ith modern German literature, to make him despiso

what ho had already written, and to drive him into tho

distractions of society, which wasted both his time and
his money. He did, however,, attend some lectures. He
heard Ernesti on Cicero's Orator, but he dealt rather with

questions of grammar than of taste. He attended Gellert's

lectures on literature, and even joined his private class.

Gellert held a high positicm among German men of letters,

which was due quite as much to his character as to his

genius. He advised Goethe to desert poetry for prose, and

to take to authorship only as an employment subordinate

to the serious occupations of his life. Goethe tells us that

in his lectures upon taste he never heard Gellert mention

the names of Klopstock, Kleist, Wieland, Gessner, Gleim,

or Lessing. He also attended the lectures of another

literary professor, Clodius, a young u an about ten years

older than himself. Clodius corrected Goethe's writings

with rod ink, and pointed out the faults without showing
tho way to mend them. Goethe had written a poem
of congratulation for the marriage of his uncle Textor

(February 17, 176G), which, according to the fashion of

the time, was full of gods and goddesses and other mytho-
logical apparatus. Clodius was unsparingly hard upon
this production, and Goethe then perceived that his critic

was just as faulty as himself in the use of abstractions and
strange outlandish words to give weight and authority to

bis verse. He satirizad Clodius in a poem in praise of the

cakes of the confectioner Hiindel, and by a parody of hu?

drama IMon. His position towards the professors of his

university was not an enviable one. His real university

education was derived from intercourse with his friends.

First among these was J. G. Schlosser, who afterwards

married his sister. Goethe used to dine with him at a
tabJe d'hote kept by a wine-dealer, Schonkopf, in the

Bri;Ll (No. 79), in a house which still exists. Schlosser,

vi\\o was at this time private secretary to the duke of

Wiirtemberg and tutor to his children, was ten years older

than Goethe. He had a great influence upon him, chiefly

in introducing him to a wider circle of German, French,

English, and Italian poetry. At the table of Professor

Ludwig, where Goethe had previously dined, the conversa-

tion had generally turned on medical and scientific sub-

jects. Another friend of Goethe's was Behrisch, tutor to

the young Count Lindenau. He was a man in middle life,

and he combined originality of character and clearness of

literary judgment with a dry and caustic wit, and an ever-

abiding sense of humour, much iu the same proportions as.
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were found io Merck, wlio exrrcised at a later period an

important influence over Goethe's career. His friendship

with Goethe was not at first of advantage to him. He was

deprived of his tutorship from a suspicion that ho did not

always keep the most select society,aud his successor was for-

bidden to allow his charge to associate with the young poet.

This is supposed to have been caused by Goethe's disrespect-

ful behaviour to Professor Clodius. Gellert obtained for

Behrisch an 'educational post at the court of Dessau, and

Goethe kept up a constant correspondence with him till

his death in 1809. Behrisch would not allow Goethe to

print his poems, but copied them out instead in a beautiful

hand. Ho probably had a considerable effect in producing

the simplicity and naturalness of Goethe's early style.

Oeser. But the person who had the strongest effect on Goethe's

mental development was Adam Frederick Oeser, at this time

director of the academy of arts in Leipsic. Goethe took

lessons from him in drawing, and, not content with this, tried

his hand at etching. A little device of his for a book-plate

or a bill-head is extant, in which a slab with the name 0. G.

Schonkopf is represented with three bottles above and a
wreath of flowers below. Oeser had been afriendof Winckel-

mann's, and exercised great influence over his views of art.

This was a source of considerable reputation to him, and
Winckelmann's tragic death, the news of which reached

Leipsio whilst Goethe was there, must have brought the

relation between them into stronger relief. Goethe always

spoke of Oeicr's influence with the greatest affection and
respect. He writes—" Oeser's discoveries have given me a

fresh opportunity of blessing myself that I had him for my
instructor. He entered into our very souls, and we miftt

indeed have been without souls not to have derived benefit

from him. His lessons will produce their effects through

all the rest of my existence. Ho taught me that the ideal

of beauty is simplicity and repose." We find Goethe at

Weimar continually consulting Oeser for designs for furni-

ture and for theatrical entertainments.

• Goethe from his earliest years was never without a passion,

and at Leipsic his passion was Kitty Schonkopf, the Aennchen
of the autobiography, the daughter of the host at whose

liouse he dined. She often teased him with her inconstant

ways, and to this experience is due his first drama Die Laune
desYerliehten, " Lovers' Quarrels," as it may be styled. It is

a mere trifle, a pastoral in one act, written in alexandrines in

the French style. Two happy and two unhappy lovers are

contrasted. The only interest of the piece is that it is a

fragment from Goethe's own life. A deeper chord is struck in

Die Mitschuldigen (The Fellow Sinners), which forms a dis-

mal and forbidding picture both of the time and of the ex-

periences of the youth who wrote it. The daughter of an
innkeeper has made an unhappy marriage, and is visited by
a former lover who is in good circumstances. An assignation

is arranged, and the interview Ls witnessed by the husband,

who has come to steal the stranger's purse. The father

comes in to read one of the stranger's letters.- He is sur-

prised, and is with his daughter suspected of the theft.

The real culprit'is discovered, but defends himself by accus-

ing the stranger of his conduct to his wife. So they are

all guilty. This play was first written in one act. It was
afterwards enlarged to three acts, and published in 1787.

The manuscript, which still exists, was given to JTrederike

Brion of Sesenheim. Besides these plays Goethe wrote at

Leipsic twenty little songs of an erotic chararacter, which
were set to music by his young friend Breitkopf. He de-

scribes them as moral-sensuous, but they are more sensuous

than moral. They have the iierit of a musical easy flow

of expression, various moods of passion, with a happy readi-

ness and elegance. Only a few of them were included

in his collected works, and those very much altered.

They Show the influence of Wieland, bat by one side of

Wlcland Goethe was never affected. He was never led to
mingle classical ideas and emblems with the unrestrained
and sensual frivolity which was disseminated from France.
He never imitated Agathon or Muearion. Whatever may
have been the bitterness of his experience of life, or the
waywardness of his excited fancy, he conceived a true
idea of the real nature of classical art. In this Winck-
elmann and Leasing were his teachers, and he was never
untrue to the lessons which they inculcated. This was the
most valuable possession he brought back from Leipsic.

He had an opportunity of establishing his principles of taste

during a short visit to Dresden, in which he devoted him-
self to the pictures and the antiques. The end of Goethe's
stay at Leipsic was saddened by illness. One morning at

the beginning of the summer he was awakened by a violent

hemorrhage. For several days he hung between life and
death, and after that his recovery was slow, although he
was tended with the greatest anxiety by bis friends. He
finally left Leipsic far from well on August 28, 1768, his

nineteenth birthday.

Goethe made an enforced stay of a year and a Frank*

half in his native town. It was perhaps the l';ast happy fort,

part of his life. Ho was in bad healtk His cure pro-

ceeded slowly, and he had several relapses, and the weak-
ness of the lungs, which was his first complaint, was suc-

ceeded by a weakness of the digestion, which was yet more
troublesome and painful. The society of Frankfort seemed
to him far less agreeable than that of Leipsic ; he con-

trasted the cold, stiff, formal, old-fashioned life of the

imperial city with the freshness, geniality, and intellectual

activity of the Saxon university. His family relations were
not pleasant. His grandfather Textor was struck with
paralysis ; his father showed but little sympathy with his

aspirations for universal culture, and could imagine no
career for hxa. but that of a successful jurist. His sister

had grown somewhat harsh and cold during his absence,

and was possessed by a morbid self-consciousness, which she
committed to the confidential pages of a secret diary. The
tone of this diary, partly the result of family temperament,
partly of the character of the age, throws an interesting

light on the despair of Werther. Goethe's mother was
always the same to htm, a "bright, genial, sympathetic
friend. But her love could not ward off the pressure of

circumstances, or supply a substitute for a wider and more
unfettered life. Goethe, during his illness, received great

attention from Fraulein von Klettenberg, a friend of his

mother's, a pietist of the Moravian Echool. She initiated

him into the mystical writings of those abstracted saints,

and she engaged him in the study of alchemy, which
served at once to prepare him for the conception of Faust
and for the scientific researches of his later days. During
his stay at Frankfort he wrote very little. It may be that

the two Leipsic dramas received here their completed form.

A farce in memory of his Leipsic life, a poetical letter to

Frederike Oeser, the daughter of his teacher, a few songs,

some of them religious, make up the tale of his produc-

tions, as far as we know them.

He arrived at Strasburg April 2, 1770. It was intended Sirn*^

that after a sojourn in the university of that place he should *'"^S-

visit Paris, the centre of refinement. Goethe stayed in Stras-

burg till August 28, 1771, his twenty-second birthday, and
these sixteen months are perhaps the most important of his

life. Duiing them he came into active contact with most of

those impulses of which his after life was a development. If

we would understand his mental growth, we must ask who
were his friends. He took his meals at the house of the

Fraidein Lauth in the Kramergasse. The table was mainly
fiUed with medical students. At the head of it sat Sal?-

mann, a grave man of fifty years of age. His eiperieaca

and his refined taste were very attractive to Goethe, who
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made him his intimate friend. Goethe was soon drawn by

the studies of his companions to desert his own. A note-

loook of this date is preserved, which gives us a full account

of his studies and employments. He attended lectures on

anatomy, on midwifery, and on chemistry. His own studies

were chiefly devoted to the last science ; and he did not

forget his favourite alchemy. He had brought with him to

Strasburg introductions to pietistic circles, and this made
Jiim at first somewhat staid and retired in his pleasures, and

disinclined for general society. This soon wore off, and the

natural cheerfulness of his genial nature returned to him.

Two songs, Bliride Knh and ,'ilii-bt da- Fiic/is so gilt der Balg,

tefer to the social life of this period. He went on picnics,

lie wrote French poetry, he took dancing lessons, he learnt

the violoncello. The table of the Friiulein Lauth received

some new guests. Among these was Jung-Stilling, the self-

educated charcoal-burner, who in his memoir has left a

graphic account of Gnethe's striking appearance, his broad

brow, his flashing eye, his mastery of the company, and his

generosity of character. Another was Lerse, a frank open

character who became Goethe's favourite, and whose name
Ss immortalized in Got: von Berlichingen. Goethe did

not desert his studies in art. He learnt from the constant

study of the cathedral of Strasburg the effect of Gothic

architecture, and he shuddered when he saw the reception-

rooms of the youthful Marie Antoinette hung with tapestries

which represented the marriage of Jason and Medea, and

Beemed to forebode the coming doom. His diary also shows

that he spent much time in philosophical speculation. But

the most important event of his Strasburg sojourn was his

acquaintance with Herder. He was five years older than

Goethe. Herder was then travelling as tutor to the young

prince of Holstein-Eutin, but was obliged to spend the

whole winter of 1770-71 in Strasburg on account of an

nfTection of his eyes. Goethe was with him every day,

often all day. Herder, who was a pupil of a more original

genius, Hamann, taught him the true value of nature in art,

and the principles of what we should now call the romantic

school. He made Ossian known to him, and the wealth of

popular poetry in all nations which the publication of Ossian

revealed ; he enchanted him with the idyllic simplicity of

the Vicar of Wakefield ; but, above all, he shook his sensi-

bility to the roots by revealing to him the power of the

mighty Shakespeare. He now saw how far superior Homer
was to his Latin imitators, and how false were the canons

of French art. Goethe's spirit was liberated from its

trammels, and O'Otz and Faust and Wilhelm Meister became
possible to his mind. At a later period he forged for him-

self fetters of a different kind.

Goethe's stay at Strasburg is generally connected still

more closely with another circumstance,—his passion for

Frederike Brion of Sesenheim. The village lies about

tsventy miles from Strasburg, and her father was pastor

there. Goethe was introduced by his friend Weyland, an

Alsatian, as a poor theological student. Fresh from his study

of Goldsmith, he found the Vicar of Wakefield realized.

The father was a simple worthy man, the eldest of the

three daughters was married, the two younger remained,

—

Maria Salome, whom Goethe calls Olivia, and Frederike,

to whom the poet principally devoted himself. She was

tall and slight, with fair hair and blue eyes, and just sixteen

years of age. Goethe gave himself up to the passion of the

moment ; what he felt and suffered is known to us by his

songs. At least ten songs are addressed to her, and several

others were written for her. During the winter of 1770,

in the intervals of his conversations with Herder, Goethe

often roaeover to Sesenheim. Neither storm, nor cold, nor

darkncs.s kept him back, He should have been busy with

his disSsrtation for the degree of doctor. The subject he bad

chosen was the_ duty of pl-oviding an established church.

But the attractions of Frederike were a great interruption

to his labours. In the spring Herder went away. The
fine weather drew him still more strongly to Sesenheim.

Picnics, water parties, games, dances, illuminated by en-

thusiasm for literature, tilled up the weeks. As his time

for leaving Strasburg came nearer, he felt that this love was
merely a dream, and could have no serious termination.

Frederike felt the same on her side. A visit of the mother
and daughters to Strasburg in July made this appear more
clearly. On August 6 Goethe took his degree as doctor of

law. Shortly afterwards he bade adieu to Sesenheim, and
the tears stood in Frederike's eyes as he reached out his

hand from horseback. From Frankfort he wrote his final

farewell, and it was then, as he tells us, that he found from
her answer for the first tim6 how deeply she had loved him.

The account of this love episode in the autobiography does

Goethe injustice. There is nothing in the letters or the

poems of the time to show that he had wantonly trifled

with her affections. Eight years afterwards, on his way to

Switzerland, he spent a night with the Brions at Sesenheim,
and was received with the utmost kindness. He was
shown the arbour where he had sat, the songs he had
written, the carriage he had painted. He left thciii in the

morning with content. Frederike lived till 1813, well

known for her works of charity. She never married ; the

heart that Goethe had loved, she said, should never love

another.

Goethe's return to Frankfort is marked by a number of Eetnrr.

songs, of which the " Wanderer's Sturmlied" is the most '" Frani

remarkable. He found his Frankfort existence more intoler-

able than before. He had outgrown many of the friends

of his youth. Those with whom he felt most sympathy
were the two Schlossers and his sister Cornelia He found
in her one who sympathized with all his aspirations. He
cared nothing for his profession; he was more determined

than ever to devote himself to letters, and not to law. He
found in the neighbouring town of Darmstadt a literary

circle which Frankfort did not supplj-. The landgravine

Caroline set a good example, and had collected round her
*

a number pf kindred spirits, men and women. Among
them were Wenck, and Petersen, and Caroline Flachsland^

who was aftern:ards to marry Herder. But the soul of the

literary circle was Merck, now thirty years of age, attached to

the war office. Goethe has represented him in the autobio-

graphy as a cold and unfeeling cynic, a spirit who always

said no, a prototype of Mephistopheles. History represents

him otherwise as a man of cultivated and chastened judg-

ment, a represser of enthusiasm, a respecter of the rules of

art, anxious to hold the balance between the old school and
the new. Goethe had dominated overall his other friends;

Merck dominated over him. He has left but little of his

own writings. He was one of those who inspire genius in

others, and whose truest picture lives in the recollections of

their friends. These months were full of literary activity.

To them belong an .oration on Shakespeare, delivered at

Frankfort, an essay on Erwin von Steinbath, the builder

of the Strasburg cathedral, two theological treatises of a

neologistic character on the commandments of Moses and

the miraculous tongues of Pentecost, and a number of

reviews written for the Frankfurter Gelehrte An:eiger,

which had been founded by Merck. But the v.ork into

which he threw all his genius was the dramatization of

the history of the imperial knight of the Middle Ages,

Gottfried or Gotz von Berlichingen. The immediate Oiiti m,

cause of this enterprise was his enthusiasm for ."^hakespoare. BerlitK-

After reading him he felt, he said, like a blind man who '"*"'"

suddenly receives his sight. The unitie" of time and place

vanished into nothing. The true form of art was tseen to

be that which holds the wayward impulses together by au

invisible bond, just as in the life of man necessity is wedded

J
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to free will The study of a dry and dull biography of Giitz,

publislied in 1731, supplied the subject for his awalceiied

powers. From this miserable sketch he conceived within

his mind a complete picture of Germ.my in the 16lh century.

The chief characters of Ijis play are creatures of his imagina-

tion representing the principal tyires which made up the his

tory of the time. Every personage is made to live ; tliey

speak in short sharp sentences like the powerful lines of a

great master's drawing. The first sketch of Golz was finished

in six weeks, in the autumn of 1771. Cornelia was con-

sulted at every stage in the work. Herder saw it, and gave

his approval. On his return fromWetzlar in 1773 Goethe

wrote the piece over again, and published it, with the help

of Merck, in the form in which we now possess it. It ran

like wild-firq through the whole of Germany. It was the

progenitor, not only of the " Sturm und Drang " period to

which it gave the tone, but of the romantic knightly

literature which teemed from the German press. At a

later period, in 1804, Goethe prepared another edition for

the stage, which took five hours in acting. It has never

been represented since.

With the manuscript of Gbtz in his pocket, Goethe left

Welih Frankfort in thespringof 1772 for Wetzlar, a quiet country

town on the Lahn, one of the seats of government of the

Holy Roman Empire. The emperors lived at Vienna; they

were crowned at Frankfort ; they held their parliaments at

Katisbon, and at Wetzlar their courts of justice. It

was the custom for young lawyers to attend the sittings

of these courts for a certain time before they could

be admitted to practise on their own account. The com-

pany of these students, of the embassies from the com-

ponent parts of the empire, and of various imperial officials,

made the society a pleasant and lively one. Goethe soon

found friends. The secretary of the Brunswick legation,

Oou^, formed a round table of knights,—a Ritter-tafel. The
members adopted names from the age of chivalry, and ap-

portioned among themselves the neighbouring villages as

commanderies and fiefs. Goethe took the name of Giitz.

Deeds of prowess were performed in friendly rivalry, chiefly

of eating and drinking. This masquerade at least served

to keep the idea of Giitz constantly before his mind. But
- the place has sadder associations. It is impossible to dis-

sociate the name of Wetzlar from that of Werther. The
Deutsches Haus, then the properly of the knights of the Teu-

tonic order, exists still in the main street of Wetzlar. It was

occupied by one of the officials of the order, by name Buff,

an honest man with a large family of children. The second

Lrii.' daughter, Lotto, blue-eyed, fair, and just twenty years of age,

B-- was first met by Goethe shorWy after his arrival at a ball at

Wolpertshausen. She strongly attracted hira ; he became a

constant visitor at the house. He found that Lotto was a

second mother to her brotliers and sisters, and he delighted

to pi ly games with them and tell them stories. Lotto was
really though not formally engaged to Kestner, a man of

two-and-thirty, secretary to the Hanoverian legation.

The discovery of this relation made no difference to Goethe
;

he remained the devoted friend to both. He visited Lotte

and her children , he walked with Kestner about the streets

till midnight ; they kept their common birthday together in

the German house on the 28th of August ; Kestner felt no
jealousy ; Goethe was content with Lotte's friendship

;

her heart was large enough for both. But the position

was too critical to last On September 10 they met in the

German house for the last time. Lotte spoke of the other

world, and of the possibility of returning from it. It was
arranged" between them that whoever died first should

appear to the others. This conversation confirmed Goethe's

purpose
; he determined to go away. He made no adieu, but

wrote a line to Kestner to say that he could not have borne

to stay a moment longer. Merck had probably persuaded

him to this step. To divert his mind be took [lira to Ehren-

breitstein and introduced him to Sophie la Roche, the friend

of Wieland's youth, and to her daughter Maximiliane,

with whom Goethe was charmed. The places in the neigh-

bourhood of Coblentz were visited. Goethe retu.Tied t"

Frankfort by tlie river in a yacht. Here he was possesse.l

with th& memory of Lotte. He fastened her silhouetta

over his bed. Kestner came to Frankfort in September j

Goethe and Schlosser went together to Wetzlar in Noveni-

ber. Here he heard cf the death of Jerusalem, a young

man attached to the Brunswick legation. He had been

with Goethe at the university of Leipsic, but he had seen

little of him at Wetzlar. Of a moody temperament, dis-

heartened by failure in his profession, and soured by a

hopeless passion for the wife of another, he had borrowtd

a pair of pistols from Kestner under pretence of a journey,

and had shot himself on the night of October 29.

Goethe obtained a full narrative of the circumstances

from Kestner, and immediately afterwards began hia

Werther, in which the circumstances above related are all Werthcl'

interwoven. Goethe tells us that it was written in four

weeks, but this can hardly have been the case. We have

notices of its slow progress during the whole of the summer
of 1773. In 1774 it is far advanced enough to be shown to

some intimate friends. It is not till the middle of Septem-

ber 1774 that two 'copies of the book are sent in tha

greatest secrecy to Sophie la Roche and Lotte BuflT. In

October it spread over the whole of Germany. It was
enthusiastically beloved or sternly condemned. It waa
printed, imitated, translated into every language of Europe,

criticized in every periodical, with the fullest meed of praise

or scorn. It made the round of the world, and penetrated

even to China. The Werther fever wrung the hearts of

men and women with imaginary sorrows; floods of tears

were shed
;
young men dressed in blue coats and yellow

breeches shot themselves with Werther in their hands. It

opened the floodgates of pent-up sentimentalism which had
been stirred by the philosophy of the time, and which the

calamities of the next generation were sternly to suppress.

It may be imagined that Kestner and Lotte were not v.'tU

satisfied with the liberty which Goethe had taken with

them. They were married on April 4, 1773, and Goetlio

provided the wedding ring. Notwithstanding the coolness

which the publication of Werther produced between Ihcm,

the correspondence between Goethe and Kestner continued

to the end of the century. Lotte saw Goethe in Weimar iu

1816, when she was 63 years old; she was still beautiful, but

her head shook with palsy. She died in 1828. The second

part of Werther represents the agony of a jealous husband.

This was inspired by Brentano, an Italian merchant resident

in Leipsic, a widower with five children, who had married

Maximiliane, the daughter of Sophie la Roche. Goethe loved

her as an elder brother, but her husband scarcely approved of

the intimacy. Merck tells us that his ideas went very-little

beyond his business, and that it was dispiriting to have to

look for his young girl friend among barrels of herrings and

piles of cheeses. 'Goethe," he says, "much consoles herfor

the smell of oil and cheese, and for her husband's manners."

Giits and Werther formed the solid foundation of Goethe's

fame. They were read from one end of Germany to the

other. It is difficult to imagine that the same man can

have produced both works, so different are they in matter

and in style. Werther represents the languid sentimentalism,

the passionate despair, which possessed an age vexed by

evils which nothing but the knife could cure, and tortured

by the presence of a high ideal which revealed to it at once

the depth of its misery and the hopelessness of a better lot

Giitz was the first manly -appeal to the chivalry of German
spirit, which, caught up by other voices, sounded through-

out the fatherland like tlie call of a warder's trumpet, till
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it produced a national courage founded on ihe recollection

of an illustrious past, which overthrew the might of the con-

queror at the moment when he seemed about to dominate the

world. Wertlier is the echo of Rousseau, the lamentation

of a suffering world ; Gut: is the prototype of Stein, the

corner stone of a renovated empire. Goiz, in its short, sharp

dialogue, recalls the pregnant terseness of mediaeval German
before it was spoilt by the imitators of Ciceronian Latinity.

Wertker, as soft and melodious as Plato, was the first revela-

tion to the world of that marvellous style which, in the

hands of a master, compels a language which is as rich as

Greek to be also as musical.

Satkes. These two great works frere not the only occupations of

Goethe At this Jime. In Wetzlar he had translated Gold-

smith's Deserted Village, and had written a number of small

poems addressed to Lotte. ^ The spring of 1773, which wit-

nessed the publication of Giitz, saw him actively employed as

an advocate. His relations with his fatherbecame easier. His

literary successbronght him a number of friends,—the young
Counts Stolberg, and Von Schonborn, a friend of Klopstock's.

He also began to correspond with Lavater the physiognomist

and with Klopstock himself. \ To the latter half of this year

are to be referred a number of satirical poems, aimed at

prevailing follies of the time, clever and amusing, but of little

permanent value. In Peter Brey he satirized the meddler
Leuchsenring, who, with soft tread and lamblike manners,

interfered with the family relations of Herder. Satyros is

directed against the prophets of the school of nature, who bid

us return to nature without remembering how coarse and
repellent some aspects of nature are. Bahrdt had trans-

lated the Bible into modern cultivated German ; Goethe
wrote a prologue to this newest of divine revelations, in

which the four evangelists appear each with his attendant

animal. Of yet another kind is the Fair of Phindersweilern,

in which the hucksters and booth-keepers represent the

motley varietj- of human life and the characteristics of

modern litterateurs. It is a foretaste of the second
part of Fatist. Harlequin's Marriage is only preserved

in fragments ; it was perhaps too coarse and personal to

bo published. The most important of these writings is

Gods, Heroes, and Wieland, a dialogue in the style of Lucian
written at a sitting over a bottle of Burgundy, in which
'Alcestis, Mercury, Hercules, Euripides, and other ancient

worthies appear to Wieland in all their original greatness,

and upbraid him with the mean and paltry representation

of them which he had given to the world. Wieland was
the apostle of an emasculated antiquity. Goethe would
make the gods speak in their own large utterance if they
spoke at all. Wieland revenged himself by recommending
the satire in his paper, the Deutsche 3Seriur, as a delicate

piece of persiflage worthy of the study of his readers. In
November Goethe's sister Cornelia was married to Schlosser

and left Strasburg. Goethe felt the loss deeply. She
lived but a short time. Her married life was tortured with
perpetual suffering, and she died in 1777.

The beginning of 177-t is marked by a new passion and
a new work. Crespel had invented a plan for enlivening

their social meetings ; each man was to draw lots for a

partner, and for the time to consider her as his wife.

Three times Goethe drew the name of Anna Sibylla Miinch,

a pleasant girl of sixteen, daughter of a merchant. One of

the favourite topics of the day was the trial of Beaumar-
chais, which ended on February 16, 1774. Immediately
afterwards his Jfemoires or pleadings were published, and

Warijn horn the fourth of these the play of Clavigo was arranged.

It represents a young writer of ambition deserting the

wjjman to whom ho is engaged and breaking her heart,

lie fifth net, ill which Clavigo kills himself, is Goethe's

bwn. The real Clavigo died, a distinguished man of letters.

In 1S06. Thepiece was written in eightdavsi and published

on June 1. It had a great success, and still keeps the stage.

But Goethe's best friends were disappointed with it. Merck
told him not to write such trash, as others could do that aa

well. In reality there is no period of Goethe's life in which
his literary activity was so prodigious, or when he was more
fully occupied with literary plans which had reference to the

deepest problems of human nature. To this time belong

the conceptions of Ccesar, Faust, Mahomet, the Wandering
Jew, and Prometheus. The first was soon given up ; of the

second the first monologue, the dialogue between Faust and
Mephistopheles, and part of the scenes with Gretohen, were

now written. He has told us in his Autobiography ^\i&t

he intended to make of Mahomet. In five acts he was to

show us how the purity of prophetic zeal is lecognized by
love, rejected by envy, sullied by human weakness, spiritu-

alized by deatk To write this drama he had studied the

Koran through and through ; only a few fragments were

completed. Of the Wandering Jew very little remains to

us. The design, conceived in Italy, of making a great work
on the subject was never carried but. The Promdheus was'

completed in two acts. The monologue of Prometheus

included in the Lyrical Poems, was written at the same time

;

but it is doubtful whether It was intended to form part of

the drama. These works are to be referred to the study

of the ethics of Spinoza, for whom he now began to feel a
deep reverence, which continued throughout his life. The
calm repose of Spinoza's m.lnd spread over his own like a
breath of peace ; his systematic and well-ordered reasoning

was the best antidote to Goethe's passionate waywardness.

Goethe now acquired a wider view of all the relations of the

moral and natural world; he felt that he had never seen the

world so clearly. His time at Frankfort was also largely

occupied with ait. His room was covered with the works

of his pencil, and a number of poems on the subject of the

artist's life arose, from the same influence.

The summer of 1774 was spent in a journey to the Rhine. Rhine

On July 12 Basedow, the educational reformer, came tQJo"™^'

Frankfort; three days afterwards Goethe went with him to

Ems, where he found Lavater, who had been with him in the

previous month. The three went down the Lahn together,

and reached Coblentz on July 18. Here the famous dinner

took place at which Lavater explained the secrets of the Apo-
calypse to a clergyman, Basedow demonstrated tlie useless-

ness of baptism to a dancing master, while Goethe, the

worldling between the two prophets, made the best of Lis

time with the fish and the chicken. They then went down
the Rliine to Elberfeld, where Goethe found his old Stras-

burg friend Jung-Stilling, and back to Pempelfort, near

Diisseldorf, the house of Fritz Jacobi, where Goethe also

met Jacobi'3wifeBetty,his sister Charlotte, his aunt Johanna
Fahlmer, and his friend W. Heinse. Their letters are f\ill

of the effect which he produced upon them. Heinse says

—

" I know of no man in the whole history of learning who,
at such an age, was so completely full of original genius."

Jacobi writes—" Goetho is the man whom my heart re-

quired ; my character will now gain its proper stability

;

the man is complete from head to foot." Again he says that

you could not be an hour with him, without seeing that it

would be ridiculous to suppose that he could think or act

otherwise than he really thinks and acts. . No change could

make him fairer or better ; his nature has followed its own
development, as the groW-th of a seed, or of a flower on a tree.

Nor were these impressions evanescent. Forty years after

wards he writes of these times—" What hours ! what daysl

I seemed to have a new soul. , From that moment forth I
would never lea\-e you."

Goethe returned to Frankfort at " the -beginning of Frank-

August. The autumn "brought new friends, drawn to fort,

him by the fame of the newly published Werther. ,iimoi^

these was Kloustock, twenty-five years older than Goeth^
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aiid author of the ^teasiah, the acxnowledged Lead of

(Glermaii poets. On December 11 Goethe was surprised

liy the visit of a stranger, whom he at first took for Fr.

Jacobi. It was Karl Ludwig von Knebel, who was travel-

ling with the two young princes of Saxe-Weimar, the reign-

ing duke Karl August, then just seventeen, and his younger

brother Constantine. They were on their way to France

with their tutor. Count Gorz, and they could not pass

tlirougli Frankfort without making the acquaintance of the

new genius who had risen upon their country. Goetlie

went to see them, was warmly received, and talked with

them about the condition and prospects of Germany. This

meeting decided the future course of Goethe's life. Knebel

tliought Goethe "the best of men, the most lovable of man-
kind." The princes invited him to visit them at Mainz,

where they would stay longer than at Frankfort. The
visit lasted from December 13 to 15, when they went on to

Carlsruhe, where the duke was to meet his intended bride.

Goethe took the opportunity of reconciling himself with

Wieland, who lived in Weimar. On his return he found

Friiulein von Klettenberg dead. "My Klettenberg is dead,"

lie writes, "before I had an idea that she was dangerously

ill. Dead and buried in my absence ! She who was so

dear, so much to me." Frederike was lost to him,

Charlotte, Maximiliane, and his sister married. Some
attachment was a necessity of his nature. He now came

Lili. under the induence of Lill Schiinemann, the daughter of a

rich banker, whose father was dead, but whose mother con-

ducted the business, and held ono of the most brilliant

.salons in Frankfort. This passion seemed to be of a more
lasting nature than the others. Goethe was drawn into

the whirl of society. He is described as moving in

brilliantly-lighted rooms, in a gold-laced coat, passing from

party to concert, from concert to ball, held captive by a fair-

haired girl with a pair of bright eyes. Such was Goethe in

the carnival time. To Lili's influence we owe several of

bis smaller poems, Neue Liehe neues Leben, Uen mein llerz

was soil das geben, Heideiiroslein, and two little vaudevilles,

Erwbi und Elmire and Claudine von Villa Bella. The
fii-st contains some pretty songs, notably ''Das VeilclieH,"

set to music by Jlozart. It is founded on the ballad of

"Edwin and Angelina" in the Vicar of Wakefield. The
latter half belongs to an earlier period, and is complete in

itself. Clatidine von Villa Bella has one good character,

the prodigal son Crugantino ; and the ballad which is sung

at the crisis of the plot was written during the Rhine

Sulla, journey with Jacobi. To this period also belongs Stella, a

comedy for lovers, a strange, wild play, full of extravagant

passion. The weak-minded hero Fernando marries two

wives one after the other. They meet together in an inn,

and he is reduced to extremity of misery. He loves them

both, and they both love him. Finally, the first wife Stella

surrenders her rights, and they agree all to live together. The
play in this form suggested to Canning the parody of the

Rovers, or the Double Arrangement. In 1806 Goethe altered

the close by making Fernando shoot himself and Stella

take poison. It is seldom performed, but Stella is a fine

character for a great actress. It is said to be founded on

an occurrence in the Jacobi family

Swiss Neither family approved of the engagement between
jouruey. the youthful couple. Goethe's parents thought Lili too

much of a fine lady ; they had a suspicion, which was
well founded, that her wealth had no very sure founda-

tion. Frau Schonemann did not think that Goethe, with

all his genius, would make a good husband for her

child. Cornelia Schlosser was strongly opposed to the

match. Goethe tore himself away, and went for a tour in

Switzerland. His companions were the brothers Stolberg,

noisy, wild young noblemen, who in Jfay had stayed at

Goethe's house. They gave Goethe's mother the name of

Frau Aya, which she ever afterwards retained. On his
journey Goethe visited the duke of Saxe-VVeimar and his
betrothed at Carlsruhe, his sister at Emmendingen, Lavater
at Zurich. He bore with him the constant memory of
Lili ; he wore a golden heart which she had given him
round his neck. He climbed the St. Gotthard on her birth-

day, and looked with longing eyes to the promised land of

Italy. But a stronger power drew him home again, and he
returned. At Strasburg he met his old friends, and saw
Zimmermann, the writer on solitude. Ho showed him a

profile of Frau von Stein who lived at Weimar, with which
Goethe was enchanted.

He returned to Frankfort on July 20. August was Return,

spent delightfully with Lili at Ofi'enbach ; his letters

speak of nothing but her. September and the fair-time

at Frankfort brought back hL4 troubles. His position is

described in the poem Lili's Park. He is the half-tamed
bear who is held by magic bands amongst the birds and tlie

fish, and yet sees a door left a little open for escape, and
swears that he has the power to pass it. During this last

period of his passion he translated part of the Song ot

Solomon. He wrote some scenes in Fanst—the walk in

the garden, the first conversation with Mephiatopheles, the

interview v/ith the scholar, the scene iu Auerbach's cellari'

Egmont was also begun under the stimulus of the American
Rebellion. A way of escaping from his embarrassments
was unexpectedly opened to him. The duke of Weimar
passed through Frankfort both before and after his marriage,

which took place on October 3. He invited Goethe to stay

at Weimar, and it was arranged that one of the duke's

household, who was expected every day with a new carriage,

should bring him with him. He took leave of everyone,

including Lili. But the carriage did not come ; a second

leave-taking was impossible. Ho remained all day in the

house working at Eyniont, going out only at night. Once
he stood by Lili's window, heard her sing his songs, and

saw her shadow on the curtain. He could not linger longei

in the town. He started for Heidelberg hoping to meet the

carriage, determined if it did not come to go on to Italy.

He was summoned hastily 'oack by a messenger, found the

carriage at Frankfort, and entered Weimar in the early

morning of November 7, 1775. It was not for his happi-

ness or for Lili's that they should have married. She
afterwards thanked him deeply for the firmness with which

he overcame a temptation to which she would have yielded.

At this time the smaller German courts were beginning

to take an interest in German literature. Before the Seven

Years' War the whole of German culture had been French.

Even now German writers found but scant acceptance at

Berlin or Vienna. The princes of the smaller states, shut

out from the great world of politics, surrounded themselves

with literature and art, and with men who would be

likely to give an interest to their lives. The duke of

Brunswick had made Lessing his librarian at Wolfenbiittel,

and had not objected to the publication of Emilia

Galolti. Emmerich Joseph, the worldly elector and grch-

bishop of Jlainz, was devoted to JIunich and the theatre,

and made his stage one of the best in Europe. The mar
grave of Baden had invited Klopstock to his court, and

delighted to associate with himself the author of the

Messiah, the "poet of religion and of his country.'' The

duke of Wiirtemberg paid special attention to education;

he promoted the views of Schubart, and founded the school

in which Schiller was educated. Hanover offered a home to

Zimmermann, and encouraged the develojmient of Schlegel.

Darmstadt was specially fortunate. Caroline, the wife of

the landgrave, had surrounded herself with a literary circle,

of which Merck was the moving spirit. She liad collected

and privately printed the odes of Klopstock, and her death

in 1771 seemed to leave Darmstadt a desert. Her daughter
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Louise, the youngest of eiglit cLildren, seemed to liavo

inherited something of her mother's qualities, veiled by a

serious and retiring temper. She married ou October 3,

1775, the young duke of Weimar, who was just of age.

She reigned over that illustrious court respected and admired,

but repelled rather than attracted by its brilliancy and
eccentricity. The ;ilace which she would naturally have

occupied was tahen by the duchess Anialia, mother of the

grandduke. She was of the house of Brunswick, and after

two years of marriage had been left a widow at nineteen

with two sons. She committed their education to Cou'it

Gorz, a prominent character in the history of the time. She
afterwards summoned Wieland to instruct the elder, and
Knebel to instruct the younger. The Deutsche iJerhir,

founded in 1773 to diminish the influence of the school of

Klopstock, gave Weimar importance in the literary world.

The duchess was a great lover of the stage, and the best

play writers of Germany worked for Weimar. The palace

and the theatre were burnt down in 1774, and the duchess

had to content herself with amateurs. After her son's

inarriage she lived in the simple country houses which
surround the capital, the lofty Ettersburg, the low-lying

.Tiefurt, the far-seeing heigJit of Belvedere. Each of these

was awakened to new life by the genius of Goethe. The
duke, eighteen years of age, was simple in his tastes, a hater

of etiquette and constraint, true, honest, and steadfast, fond

of novelty and excitement, of great courage and activity ;

his impulses, rarely checked, led him rather to chivalrous

enterprise than to undesirable excess. His brother. Prince

Constantine, had perhaps more talent but less character thau
the grand-duke. He took but little part in the Weimar
life, and died in 1793.

liuethe In Upon this society Goethe, in the strength and beauty
Weimar,

pf youth, rose like a star. From the moment of his

arrival he became the inseparable and indispensable com-
panion of the grand-duke. He subdued the affections of

all he met with. Wieland said that his soul was as full

of him as a dewdrop of the morning sun. He was, take
Iiim all in all, the greatest, best, most noble human being
that God had ever created. The first months at Weimar
were spent in a wild round of pleasure. Goethe was treated

as a guest. In the autumn, journeys, rides, shooting parties,

in the winter, balls, masquerades, skating parties by torch-

light, dancing at peasants' feasts, filled up their time. Evil
reports flew about Germany ; the court of Weimar had a
bad name ; Klopstock wrote letters of solemu advice, and
forbade his young friend Stolberg to accept an appointment
which the duke had offered to him. We do not know, and
we need not examine, how much of these reports was true.

Goethe wrote to Klopstock that if Stolberg came he would
find them no worse, and perhaps even better, than he had
known them before. We may believe that no decencies
were disregarded except the artificial restrictions of courtly
etiquette. Goethe and the duke dined together and bathed
together; the duke addressed his friend by the familiar ikon.

Goethe slept in his chamber, and tended him when he was
ill. In the spring he had to decide whether lie would go
or stay. In April the duke gave him tlio little garden by the
side of the Ilm, with its lofty roof, in which he lived for the

- next eight years. In June he invested liim wiili the title, so
important to Germans, of geheim-legationsrath, with a seat
and voice in the privy council, and an income of £180 a
year. By accepting this he was bound to Weimar for ever.
We may here mention the diff'erent grades of service through
which Goethe passed. In January 1779 he undertook the
commission of war ; on September 5. 1779, he became
geheim-rath

; in September 17S1 he received an addition
tu his salary of £30. This was afterwards raised by £60
wore, and in 1816 he received £450, with an additional
allowance for the expense of a carriage. In April 1 7S2 he

was ennobled by the emperor, and took for his arms a silver

star in an azure field ; in June of the same year he became
president of the chamber ad inleriin. We know that

Goethe devoted himself with industry and enthusiasm to the

public business ; he made himself acquainted w ith every

l>art of his master's territory ; he did his best to develop its

resources ; he opened mines and disseminated education
;

lie threw himself with, vigour into the reconstruction of the

tiny army. A complete account of his labours in this field

cannot be known until the secrets of the Goethe house

at Weimar, now lieriaetically closed, are opened to the

curious. We shall then probably find that Goethe cannot

be fairly charged witli want of patriotism, or coldness to tlie

national interest, and that his apparent indifi'erence to the

rising of 1813 must be considered in connexion wiOi hia

resistance to the encroachments of Austria at an earliei

time.

Goethe's life was at no time complete without the r-.auvoL

influence of a noble-hearted woman. This he found in Stein.

Charlotte von Stein, a lady of the court, wife of the master

of the horse. She was thirty -three years of age, mother of

seven children. His letters to her extend over a period

of fifty years. Until his journey to Italy he made hir

acquainted with every action, every thought of his miiiiL,

all the working of his brain. He. calls her by every endear-

ing epithet—the sweet entertainment of his inmost heart,

the dear unconquerable source of his happiness, the sweet

dream of his life, the anodyne of his sorrows, his happiness,

his gold, his magnet, whom he lo\ es in presence and absence,

sleeping and waking, from whom he can never bear to be

parted. Many of Goethe's writings were from this time

inspired by the necessities of the court. One group of

them is formed by the succession of masks or ballets which
were performed to celebrate the birthday of the grand-

duchess Louise. The Four Seasons, The Procession of
Laplanders, the Nine Female Virtues, The Dance of the

Planets, are suflSciently explained by their names. Others
were called for by the amateur theatre, which now was forced

to supply the place, of the regular drama. The stage was
often set in the open air, the seats cut out of turf; the side

scenes, of trimmed box, still exist at Belvedere and Etters-

burg. The actors were the duchess-mother and her sons,

the civil servants and the officers, the ladies in waiting and
the pages. Goethe was very good in comic parts; in eolemu
tragedy, as in his own Orestes, he could best interpret tlia

dignity of the ancient stage. Muskus, head-master of the

public school, was set to play low comedy ; Knebel repre-

sented the dignified hero. The chief professional support

of the stage was Corona Schroter, whom the duke and
Goethe personally carried off from Leipsic. On this

visit he saw, after a long absence, Catherine Schiinkopf,

Oeser, and other friends of his youtli. Goethe represented

most of his earlier pieces on the Weimar stage. He
wrote nothing of great importance for it till the first

sketch of his Iphigenie. But several smaller pieces

owe their origin to this cause, Proserpina and Die
Geschivister are melodramas ; Jery nnd Jiiitely and Die
Fischerin are little operas composed to suit the Weimar
taste. Scherz, List, uiid Pache is an imitation of the

Italian style.

Besides numerous visits to the court of the Thuringian Journey

princes, sojourniiigs at Dornberg and at Ilmenau, that retired

nook of the Weimar fatherland which still attracts many a
pilgrim lover of Goethe, the first ten years at Weimar were
interrupted by longer journeys. One of these was the
winter Harzjourneyin December 1777, undertaken suddenly
to make the acquaintance of Plessing, a self-torturing hypo-
chondriac, who had written to the poet for advice. With
Goethe's help Plessing recovered from his melancholy,
\isited him at Weimar, and entc-tained him as professor at
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Duisburg on his return from tlie campaign in Franc?. A
visit to Dessau inspired the improvements of the park
anri grounds at Weimar, which now make it bo attractive.

The close of 1779 was occupied by a winter journey to

Switzerland, undertaken with the duke and a small retinue.

Two days were spent at Frankfort with Goethe's parents.

Sesenheim was visited, and left with satisfaction and con-

tentment. At Strasburg they found Lili happily married,

with a new-born child. At Emmendingen Goethe stood by
his sister's grave, and saw her successor Johanna Fahlmer,

Jacobi's aunt. The Swiss journey began at Basel. The
chief object of it was to forward the health and education

of the young duke. It was a bold plan to execute in

October and November. From Bern they made the tour

of the Bernese Oberland. From Geneva, by the advice of

De Saussure, they visited Mont Blanc and the valley of

Chamouni ; they crossed the Furka, not without danger, in

the middle of November, descended the St Gotthard to

Lucerne, and visited Lavater at Zurich, the seal and sum-

mit of their tour. From this time Lavater lost his influ-

ence over Goethe, and in 178G he would gladly have run

away from Weimar to avoid him. In December they went

by the Lake of Constance and the falls of the Rhine to

Stuttgart, where, on December 14, Goethe saw Schiller for

the first time. He was a student at the Academy, and in

Goethe's presence received the prize.

The return to Weimar, on January 13, was the beginning

of a new era. The period of genius and eccentricity was at

an end; that of order and regularity succeeded. As an out-

ward sign of the change, the duke cut off his pigtail, an

example which was long without imitators. Wieland said

that the Swiss winter journey was the greatest of Goethe's

dramas. In the same serious mood Goethe began to write

history. Ue chose for his subject Duke Bernhard of Saxe-

Weimar, the knight-errant of the Reformation. He spent

much time and trouble in collecting materials, but at length

reasonably concluded that his strength lay elsewhere. At
this time also he began to write Tasso, and adapted the BirJs

of Aristophanes to modern circumstances. His deeper

thoughts were concentrated in Wilhelm Meister. Countess

Werttier, the sister of the great minister Baron von Stein,

whom he visited at Neunheiligen, was transferred in living

portraiture to its pages. His efforts for the development of

the duke's dominion naturally led him to the study of science.

The opening and direction of mines induced him to study

geology ; the classification of ancient forms of life led him
to osteology and anatomy. Goethe was always fond of

children. The j-oung Herders and Wielands spent much
time in his garden, sometimes digging for Easter eggs which

had been carefully concealed. In the spring of 1783 Fritz,

the son of Charlotte von Stein, then ten years old, came to

live with him in his garden house. In the autumn they

took a journey together in the Harz. At Ilmenau was
written the touching poem of that name on the duke's birth-

day. Goethe reviews in it their common friendship and
activity as far as it has yet gone, and a few days afterwards,

as he slept in the hut on the Gickelhahn, he wrote in pencil

the world-known lines in which he anticipates for himself

that rest and silence which then held enchained the summits
of the hills and the birds of the wood. In the following

year another journey was undertaken in the Harz for the

study of mineralogy. But this was only a relaxation from
more serious affairs. In 1785 the Fiirsterbund or league

of princes was formed, under the supremacy of Frederick

the Great, to resist the ambition of Austria under Joseph

IL The duke of Saxe-Weimar took an important part in

forming this league, and in the negotiations which preceded

it. Goethe was his indispensable adviser, and must on this

occasion, if not on others, have taken a keen interest in

politics and in the independence of Germany.

\0—28*

The year 1TS6 marks an epoch in Goethe's life, He had l«v«
now been ten years in Weimar, and he must have felt that his Wdmat
own inward development, and the work which he was most
fitted to do in the world, were not advancing as favourably
as they should. He had written little of first-rate import-
ance. His Lyrics were of intense beauty and of deep
meaning, but they were short and fugitive. He had
brought with him from Frankfort the sketches of Faust and
EgmonI, but little had been done to them since. His occa-
sional writings for the amateur theatre, or for court festivi-

ties, were not such as to add to his solid reputation in
Germany. Ipkigenie was the one great work of poetry
which belongs entirely to this period, but that had not re-

ceived its final form. Tasso was conceived, but only two
acts were written, and these in prose. Wilhelm Meister is

the most exact expression of this portion of Goethe's life;

but loftily as it now towers above the level of his dramas,
it did not then satisfy the author, nor was it in a state to
be published. For the completion of these works Goethe
required leisure and repose, impossible to obtain in the dis-

traction and pleasures of the court. This became more
apparent to him as he set himself to coHect his scattered
writings. Four volumes were soon completed, but the pre-
paration of the other four convinced him how much labour
many of his poems still required for perfection. Another
cause of discontent was his relation to Frau von Stein. It
could not have been more intimate. She was all to Goethe
and more than Gretchen, Frederike, Lili, or his sister

Cornelia had been. He communicated to her every thought
and every action of his life. The relation was blameless,

to a character like Goethe's it was natural ; but it became
every year more ditficult and more fuU of danger. The
ardent devotion which sat well on the impetuosity of youth
was less becoming and less possible to the man of middle

age. Yet the tie could not be severed without a struggle,

and the wrench could not be effected without an enforced

absence. To these necessities, the need of quiet for compo-

sition, and for deliberately rearranging the circumstances

of his life, was added the stress of other impulses. Goethe

had all his life been fascinated by the practice of art. In-

deed it was not until he had discovered at Rome the

limitation of his powers that lie definitely renounced the

hope of becoming an artist. He tried almost every branch

in turn. He drew in pencil and in sepia, sketched, painted

in oil, engraved on copper and wood, and etched. For

these occupations he had but little leisure ; at this time he

attributed his slow improvement rather to want of labour

than to want of power. He saw infinite possibilities of

advance in a life of freedom spent under the inspira-

tion of sunny skies, and amidst the environment of the

highest art.

Of still deeper interest and importance were his scientific Sciencft-.

researches. In these he aspired to detect the secrets of

nature ; lie succeeded in seeing, as in a vision, the great

scheme of evolution applied to all phenomena of the natural

and moral world, which the labours of many workers have

revealed to us in our own day. He longed for time and

leisure to perfect these ideas, to base them on solid fact.

Goethe has not added much of positive value to the treasury

of scientific truth, but he deserves the credit of having dis-

cerned the right method of inquiry when it was obscure to

many, and of having thrown that glow of imagination over

dry and technical inquiry, without which no great discoveries

can be made. His inquiries into the nature of light belong

to a later time. He began with physiognomy under the

auspices of Lavater. From this he was led to the study of

anatomy, and especially to the comparison of the skeletons

of men and animals. In this department he made a real

discovery, that the intermaxillary bone nhicli_ exists in the

lower anhnals.is found in the human subject in a rudimeii-
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tary state,—that it is seen distinctly in youth, but as years

advance is united with the body of the skull. The dis-

covery that the skull itself is only a development of the

vertebrte of the spine was made a little later. He was led

to this further step by picking up the head of a sheep on the

shore of the Lido at Venice. The care of his garden cottage

naturally led him to the study of plants. He sonn found
himself attracted to wide and comprehensive generalizations.

The Metamorphoses of Plants was not published till 1790,
but the idea which had possession of his mind was a solid

contribution to the science of botany. Goethe sought to dis-

cover an original or standard ilower, from which, as from a

Platonic ideal type, all existiLg flowers were deflexions and
aberrations. In this he followed an unscientific method,
but he clearly saw that all the different parts of the plant,

except the stem and the root, might be regarded as modifi-

cations of the leaf ; that leaf, calyx, corolla, bud, pistil, and
stamen were all referable to the same type ; and that

whether a plant produced leaves, or flowers, or fruit,

depended on the difi'erentiation of the nutrition which it

received. Less fortunate were his speculations in geology,

to which he devoted a very large portion of his time and
thoughts. It is something that he recognized the importance

and reality of that science, then in its infancy, which
has had to undergo more than its due share of obloquy and
distrust. But he was of necessity a follower of Werner,
who based his classification of rocks rather on the minerals

which they contained than upon an examination of the

fossil remains of organic life. All these causes contributed

together to one end. His desire to complete the great

poetical works which he had begun, to disentangle his life

from the complexities which had entwined themselves round

it, to give a fair trial to his impulses towards art, to afford

opportunity for the careful and systematic interrogation of

nature, and, above all, a longing to possess his soul in peace,

and solemnly to probe in silence the depths of his own
being, conspired together to drive him from Weimar to the

land which he had yearned after from boyhood. The resolu-

tion, slowly formed, was boldly executed. In the summer
of 1785 he had visited Carlsbad for the first time, passed a

pleasant month in the company of the duchess Louise,

Herder, and Frau' von Stein. In July 1786 he paid it a

second vbit. After five weeks of brilliant society, very

favourable to his health, spent in revising his works for the

press, he stole secretly away. The duke alone knew that

he designed an absence of some duration. In the strictest

incognito, in the guise of a German merchant, he drove

alone to the land of the citron and the oranga
Itfily, Goethe's ItaUan journey, the most momentous epoch in

the development of his intellectual life, lasted from Septem-

ber 3, 1786, to June IS, 1788. Assuming the common
German name of ilUUer, in the strictest incognito he

journeyed by way of Munich, where he studied the picture

gallery and the collection of antiquities ; by the Lake of

Garda, where he began his metrical version of the Iphigenu;

by Verona, where he saw the first specimen of Roman build-

ing in Italy in the stupendous amphitheatre ; by Vicenza,

where ho was attracted by the grace and harmony of the

classical Palladio ; by Padua, where he neglected the frescos

of Giotto, but rose to a clear conception of tho form of the

original plant by the marks on the leaves of a palm in the

botanical garden ; to Venice, where for the first time he was
able to taste the charm and richness of southern life. As
he proceeded farther, Ferrara spoke to him of Tasso

;

Bologna showed him the great masters of the academic

school who have now grown pale and dim before the prede-

cessors of Raphael; Florence interested him a little; Assisi

drew his attention, not to the triple church of Saint Francis,

the unrivalled museum of reUgious art, but to the little ruined

temple which no modern traveller would notice but for the

name of Goethe ; Spoleto again delighted him with the re-

mains of ancient architecture. He reached Rome on Octo- Rono
ber 28. His first stay was till February. The constant
companion of his studies was the painter Tischbein, who
helped him to disentangle the many difiicultics of the old
Homo and the new. He lived chiefly among the German
artists and men of letters who frequented tho Caffc Greco.
Among these were Angelica Kaufmann and Moritz, who
deepened his knowledge of German versification, and pre-

pared him for the composition of Jpkigenia. Although
Goethe occupied himself chiefly with drawing, ho was able

to announce on June 6 that this work was finished. Tho
second Iphigenie, written in verso, was the first important
fruit of the Italian journey. It is in very strong contrast

with G'uiz von Berlichingen. It is written in the strictest

classical form. Although based on the Iphirjenia in Tauris
of Euripides, it has little in common with it. In Euripides

Thoas is represented as a cruel barbarian, against whom it is

justifiable to employ every artifice of fraud or violence. lu
Goethe the characters are ennobled by a higher principle,

and the struggle between truth and falsehood is made a pro-

minent motive of the piece. When Thoas discovers that,

according to the oracle of Apollo, the return of Orestes's

sister to Greece will satisfy the anger of the gods, he gives

his consent, and his last words are a friendly farewell.

Towards the end of February Goethe left Rome for Naples.

Here he was attracted less by the remains of antiquity, even
the new revelations of Herculaneum and Pompeii, than by
the prospects of nature, the bay, the islands, the volcano,

the thousand beauties which make the gulf unrivalled in the

world, and by the multitudinous and teeming life which
throngs the endless quays that line the shore. Sorrento

stimulated him to the revisal of Torquaio Tasso, but he Tasso.

did not complete the drama till his return from Italy. It

did not appear in print till the spring of 1790. The play

had a special fascination for him as a picture of his own
distracted life. He could depict with feeling the struggle

between the actual and the ideal, the ill-assortment of a

passionate poet with the jealous and artificial environment

of a court. At the end of March Goethe sailed to Sicily ; Sicily.

roUed up in his cloak he meditated the composition of his

Tasso. Sicily struck him, as it must strike all travellers who
have studied the ancient world, as a revelation of Greece.

It is, if one may say so, more Greek than Greece itself. Its

mountains, streams, trees, flowers, the form of its boats and
pottery, the habits of tho people, the quivering smile of

the bright blue sea fringed with golden sand, represent

completely tho Greece of the Odyssey and of the choruses

of Euripides. Goethe was overmastered by this powerful

influence. He sketched and began Jfausicaa, the story of the

Odyssey in dramatic form, which alwaj'S remained afragment.

He returned to Rome in June. The rest of the year was
spent in the city and its neighbourhood, in the serious study

of drawing, for which unfortunately he had but little talent,

and in the composition of Eymont, a work begun with the EgnmU
approval of his father in the early Frankfort days. It was
finished in September 1787, and appeared in the Easter of

the following year. Although Egmont still keeps the stage,

it has very grave faults. • It is an unfortunate mixture of the

natural and ideal treatment. The licence with which the

scenes are transposed in modern performance shows how
much the work lacks symmetry and cohesion. ' Schiller

criticized it severely as being untrue to history. He de-

scribed the close, where all diSicultiea are solved by the

appearance of Clvchen, as adens exmachina or zsalto vioriale

into the world of opera. Tlie music of Beethoven has contri-

buted to it a charm of artwhich was necessary to its complete-

ness. Besides this, Goethe rewrote for publication his early

vaudevilles of Envin vnd Elmire aud Claudine von Villa

Bdla. The carnival of 1788 was of importance to his
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experience. He wrote some scenes of Faust : especially the

scene in the witches' kitchen was composed in the Borghese

gardens. At the end of Apr'J he took a sad farewell of

Italy, and arrived at Weimar in the middle of June.

Return to From this time his life takes a new colour. He had
w<umar. learned in Italy not only new principles of art,—not

only that a work of art, whatever of Gothic ornament it

may possess, must be' solid, firm, and simple in its con-

struction as a Grecian temple,—but he hadalso learned

that life itself should be a work of art. He was deter-

mined henceforth to be himself, to break the bonds
which had confined him and the distinctions which
had confused him, to possess his soul sacred and inviol-

able for the purposes of his life. He was relieved of the

presidency of the chamber and of the war commission,

but in a manner which did him the greatest honour. His
relations with Frau von Stein, which had been one reason

of his leaving Weimar, began to cool. One of their last

friendly meetings was in a journey to Kudolstadt, where
Goethe met Schiller. Neither knew the influence which
the other would have upon his life. Their relations were
those of shyness, and partly even of dislike. Goethe's

friendship with Frau von Stein was to receive a final blow.

In the autumn of 1788, walking aimlessly through the

park, he met Christiane Vulpius, a young girl who presented

him with a petition in favour of her brother. She had
golden curling locks, round cheeks, laughing eyes, a neatly

rounded figure ; she looked, as has been said, " like a young
Dionysus." Goethe took her into his house, and she

became his wife in conscience, and the mother of his children.

He did not marry her tiU 1806, when the terrors of the

French occupation made him anxious for the position of his

eldest son. She had but little education, and he could not

take her into society; but she made him a good and loving

wife, and her quick mother-wit made her available as an
intellectual companion. To these days of early married

life belong the Roman elegies, which, although Italian and
pagan in form, in colour, and in sensuality, were written

in Germany from home experiences.

We must pass rapidly over the next six years, until

Goethe's genius received a new impulse and direction by
his friendship with Schiller. In the spring of 1790 he

travelled to Venice to meet the duchess Amalia. The
Venetian epigrams, still more outspoken in sensuality

than the Roman, were the fruit of this journey. In the

autumn of the same year he accompanied the duke to

SUesia, the first of those military journeys which strike

so discordant a note in the harmonious tenor of his

existence. The year 1791 offered a quiet' contrast to the

movement of the year before. He began to take a more
special interest in the university at Jena, in which his

young friend Fritz von Stein had now entered as a student,

and his time was more and more occupied with the study

of colours, the least happy and successful of his scientific

labours. In the autumn of 1791 Goethe was able to devote

himself regularly to a task which had informally occupied

his first years in Weimar. The new theatre was completed,

and Goethe was made director of it. It was in this capacity

that he was best known to the citizens of Weimar. He
had the final decision on every detail of piece, scenery, and
acting ; in later years his seat was in a large arm-chair in

the middle of the pit, and applause was scarcely permitted

until he gave the signal for it. The German stage owes
perhaps as much to Goethe as to Leasing. The repertoire

of the Weimar theatre was stocked with pieces of solid merit

which long held their place. Shakespeare was seriously

performed, and the actors were instructed in the delivery

of blank verse. Stress was laid on the excellence of the

ensemble as against the predominance of particular stars.

The theatre was considered as a school not only of elevating

C«m-
paign.'j.

amusement but of national culture. Goethe wrote the
Gross Cophta for the Weimar stage, a piece founded on the
history of Cagliostro and the diamond necklace. He was
fascinated by the story as a foreboding of the coming
horrors of the Revolution. In these events he was destined

to take a more active part than he expected. In August
1792 ho accompanied the duke to the campaign in the

Ardennes. Passing by Frankfort, where he visited his

mother, he joined the allied armiea at Longwy. He
beguiled the tedious siege of Verdun by writing an account

of his theory of colours in a leaky tent ; and on the disas-

trous day of Valmy, which he recognized as the birth of a
new era, he sought the thickest of the fight that he might
experience the dangerous rapture of the cannon-fever.

He retreated with the Prussian army, spent five weeks
with his friend Jacobi at Pempelfort, and on his return

to Weimar at , the end of the year found that the duke
had built him a spacious house in the square where the

joint statues of Goethe and Schiller now stand, in eternal

memory of their friendship. In 1793 he went with his

master to the siege of Mainz. He continued his optica]

studies during the bombardment, witnessed the marching

out of the garrison, and was one of the first to enter the

conquered town. He received leave to withdraw, and went
to his mother at Frankfort, and persuaded her to sell the old

house and its contents, and to provide a more convenient

home for her old age. There was some talk of her coming
to Weimar. In the autumn of this year the duke left

the Prussian service, and Goethe could look forward to

a period of peace. He was chiefly occupied with the

management of the theatre, and for this he wrote two pieces,

both of which had reference to the politics of the time. The
BUrgergeneral is a satire on the Revolution, and was long

a stone of ofi"ence to Goethe's friends, who thought that he

should have hailed with delight the birth of a new era.'

The Aufgeregteii, left unfinished, sketched the outbreak of

the Revolution in a country town, and would have declared

the author's views with greater distinctness. But the feel-

ings of scorn and contempt which he felt for the cowardice,'

cunning, and perfidy of mankind were expressed in a work
of greater magnitude. He had good reason to deplore the

misery of the time. His mother's home in Frankfort was
broken up ; Schlosser, his brother-in-law, had retired to

Auerbach; Jacobi was flying to Holstein. Goethe took the

old German epic of Reynard the Fox, with which he had
long been familiar, and which, under the guise of animals,

represents the conflicting passions of men, and rewrote it in

flowing German hexameters.

Thus far he had produced but little since his returr Friend--

from Italy. He was now to undergo the most powerful iliipwith'

influence which had as yet affected his life. His friendship "
'

'"

with Schiller was now to begin, an alliance which, in the

closeness of its intimacy and its deep eS'ect on the character

of both friends, has scarcely a parallel in literary history.

If Schiller was not at this time at the height of his

reputation, he had written many of the works which havo

made 'his name famous. He was ten years younger than

Goethe. The Rauber plays the same part in his literary

history as Gotz plays in that of Goethe. This had been

followed by Fiesco and Kabale mid Liele. The second

period of Schiller's life had begun with his friendship with

Korner, and his residence in Saxony. Here he wrote the

Hymn ofJoy, and completed Don Carlos. In 1 787 he settled

at Weimar. He found the place deserted, the duke in the

Prussian camp, Goethe in Italy. He applied himself to

history, wrote the Revolt of the Netherlands, and studied the

literature and art of Greece. In 1 789, mainly upon Goethe's

recommendation, he was made professor of history at the

university of Jena, although he was afraid lest the scholare

should discover that they knew more history than the teachec/

, SciiiUerr
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He made a EUcccSsful marriage, and worked seriously at his

HiMory of the Thirty Years' War. In 1794 Schiller had

arranged with the publisher, Cutta of Augsburg, whose name
ia from this time indissolubly connected witu the history of

German literature, for the production of a new literary

journal. It was to bo called the Horen, and the most dis-

tinguished German writers were to contribute to it. Goethe

accepted the invitation willingly. The work was designed

to mark an epoch in German taste, and it did so. It soon

had two thousand subscribers. Among those who promised

to contribute were not only Matthisson, Herder, Knebel,

Fritz Jacobi, and Gleim, but the brothers Humboldt, the

veteran Kant, the youthful Fichte, who had just begun to

lecture in Jena, and, at a later period, the brothers Schlegel.

Schiller opened the first number of the journal with his

letters on the "/Esthetic Education of the Human Kace."

Goethe contributed the "Uuterhaltungen deutscher Ausge-

wanderten," a series of stories told by a number of German
emigrants who had been driven to croso the Khine by the

invasion of the French. The most remarkable of these

stories is the "ilurchen," a wild and mystic tale, which has

been the subject of as much controversy and of as many
interpretations as the second part of Favst. Goethe also

published in the Iloren the "Rcimische Elegien," the flavour

of which even Karl August found a little too strong. The
first effect of Schiller's influence on Goethe was the com-

TVUhftn pletion of Wilhelm Meislers Lehrjahre. He had conceived
U^isler. the plan of the work twenty years before, and the first six

books had been written before the Italian journey. It was
now finished by the addition of two more books. It stands

in the first rank of Goethe's writings. He has aimed in it

to attain to perfect objectivity of tone, to represent men as

they are, and to pass no judgment upon tljem. The hero

passes with weak irresolution through a number of ordinary

circumstances, apparently the sport of fortune and the play-

thing of chance, yet all these experiences have their definite

result in the training of his character. Like the son of

Kish, he goes forth to seek his father's asses and finds a king-

dom. The unearthly charm of the child Jlignon, the dark

fate which shrouds the aged harper like the doom of QJdipus,

the uncertain yearning after a happier home in brighter

climes, give a deeper undertone to the prevailing lightness

of the story. The style is exquisitely soft and flowing. It

has the sweetness and simplicity of Werther, but is more
mellow and more mature. 'The sixth book is occupied with

the Beieiitnisse eitier schijnen See/e, a piece of the auto-

biography of Goethe's early friend Fraulein von Kletten-

berg, altered to suit its new surroundings. The Museii

Almanack for 1796, edited by Schiller, was enriched by
Bomo of Goethe's most exquisite poems

—

Die Nahe des

GcUehten, ^feeres Stille, and GliicUiche Fahrt. The storm

of criticism which was aroused by the Horen, and the

little success which, after the first numbers, it met with

fiom the public, determined the two friends to retaliate upon
their aggressors. The poems of JIartial contain a number
of epigrams written in two lines, describing the numberless

little presents or xenia, which it was customary for friends

to exchange at Kome during the time of the Saturnalia.

Stnitit. The name was borrowed by the two poets, and the Xenien
was a convenient vehicle for the expression of their opinion

on every subject. The newspapers of the day were the first

object of attack, but they soon went farther afield. The
epigrams were written in Schiller's rooms at Jena. It is

impossible to fix the authorship of the .Xenien ; one con-

ceived the idea, the other wrote the lines ; one wrote the

hexameter, the other the pentameter; they intended the

authorship as well as the ownership of the copyright to be

one and indivisible. Notwithstanding this, the collection

has bocn broken up. There is no guarantee that the epigrams

«vlui:!i appear in the separate works of either poet were re,".lly

written by the authors to whom they are ascribed ; some are
reprinted in the works of both ; some have remained un-
printed altogether. They appeared in the Miiseii Almanack
for 1797, together with tiie Venetian elegies mentioned
above. It is needless to say that they roused the writers
whom they attacked to unspeakable fury, and were the
occasion of a copious literature. A more solid result of the

friendship between the poets was the production of J/ermanii llrrmann

und Dorotheii. It is a German idyll ; the story is taken "'"'

from the sulferings of Lutherans driven out hi the early
^<"'0'^"'-

part of the 18th century from the province of Salzburg, but
Goethe has given it the character of his own time, lie hiid

seen much of the suffering produced by the French llevolu-

tion, and he wished this poem to be a reflexion in a tiny

mirror of the storms and convulsions of the great world.

In its literary form it is a descendant of Voss's Lnise. It

was conceived at Ilmenau in August 1796, and finished in

the following spring. Schiller tells us how it was composed
with extraordinary ease and rapidity. During nine days
Goethe produced 150 lines a day. You have only to shake
the tree, as Schiller said, and ripe apples will tumble down
about you. The lines thus hastily written underwent a

careful revision. Contemporaneous with Jlermann mid
Dorothea is the production of Wallensteins Lager by Schiller,

which was written with the advice and assistance of his

brother poet. The completion of this cycle of plays falls

two years latei.

The year 1797 is the year of ballads. In his garden Ballails.

house at Jena Schiller worked diligently at this vein, that

perhaps for which he was best suited, and in which he
most nearly rivals Goethe. Goethe wrote Die Braui von

Korinth^ Coti itnd die Bayadere^ and Der Zanberlehrlingy

and the whole collection was published in the Musen
Almanack for 1798. The latter half of this year was
occupied with a tour in Switzerland. Before its com-
mencement he visited his mother at Frankfort for the

last time, and presented to her his wife and his son.

It was a year of extraordinary activity. Besides the

ballads and his researches in the morphology of plants and
insects, he translated a great part of the autobiography of

Benvenuto Cellini, wrote a number of essays on the question

of jesthetics, and worked at his long neglected Faust. Of
this he wrote the dedication,^the " Prologue in Heaven," and
the " Golden Marriage of Oberon and Titania"—so power-

ful was the effect of intellectual sympathy and stimulus.

The six years which succeeded Goethe's return from his

third Swiss tour, although they embrace the period in which
he and Schiller were in daily co-operation, have left us
little of permanent worth fron> the older poet. On the

other hand, they are the years of Schiller's greatest activity.

The great trilogy of Wallenstein, perhaps the highest point

of Schiller's genius, was followed by Mcria .Stuart, the

Jnngfran von Orleans, the Brant von Jfeanna, and Wilhelm

Tell. From the end of 1799 Schiller was permanently

settled in Weimar ; a dramatic school was founded, and the

representation of these classical dramas was the glory of

the Weimar stage. During these years Goethe was occupied

with/'n!is^, with his researches into the theory of colours and

of biological development, with the conduct of the theatre

and the practical encouragement of art. In 1798 the

Horen died a natural death, and was succeeded by the

Propylden, a journal of literature and criticism, which,

although it contained many cssaj's by Goethe, never ex-

ceeded a circulation of 300. In the spring 1799 the study

of Homer incited Goethe to sketch a long epic poem on

the subject of Achilles. Schiller did his best to encou-

rage the work. The first canto was rapidly completed, but

! it had no successor. Goethe contented himself with trans-

' lating the works of ctiers, and prepared the Jf<ih<'!iiet and

I Taiicred of Voltairs for the Leipsic stage. In the first
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days of the new century he suffered a dangerous attack of

scarlatina. His friends feared for his life. Frau von Stein

recalled her forgotten friendship, nnd showed kindness to

his son. After his recovery he sketched out what was the

most important work of these years, a trilogy on the subject

of the French Kevolution ; of this only the first part, the

Naturliche Tochter, was completed. The story was a true

one of a princess of the French house of ContL The
play is written with tlie full beauty of Goethe's style, and
some passages and effects are worthy of his h ighest genius.

But as a whole it fails. It has the quality, which in a

drama must be a fault, so characteristic of Goethe's later

writing, of too great universality of treatment. The char-

acters are not living beings but abstractions, and the

language is vague and general rather than clear and defined.

The play was performed at Weimar on April 2, 1803.

Two masterpieces of Schiller—the Braut von Messina and
the Jungfrau von Orleans—preceded and followed it by a

Uadame few weeks. At the end of this year Madame de Slael
de Stael. arrived in Weimar accompanied by Benjamin Constant.

She had heard of the fame of this new Parnassus, and she

was bent on proclaiming the intellectual superiority of

Germany to the world. Goethe at first fled from her, as

Byron did at a later period. He hid himself in Jera, but

was recalled by order of the d\ike. The result of the con-

versations in the salons of Weimar is contained in lier book
De VAllemagne. In March she was suddenly recalled by
the death of her father, the minister Necker. Goethe was
at this time the centre to \yhich the most distinguished men
of all kinds in Germany naturally turned. He was most
intimate with Zelter the musician, with whom he main-

tained a full correspondence ; with Wdlielm von Humboldt,
the statesman-scholar; with F. A. Wolf, the founder of the

science of philology ; with Gottfried Hermann, the best

Schiller's authority on Greek metres. But the friendship which was
death, worth all these was soon to be severed. In the beginning

of 1805 Goethe was convinced that either he or Schiller

would die in that year. In January they were both seized

with illness ; Schiller had finished his Phadra and begun
to work at his Dernelrius. Goethe was translating the Neveu
dc Rameau of Diderot. Schiller was the first to recover,

and visiting Goethe in his sick room, fell on his neck and
kissed him with intense emotion. On April 29 they saw-

each other for the last time. Schiller was on his way to the

theatre whither Goethe was too ill to accompany him. They
parted at the door of Schiller's house. Schiller died on the

evening of the 9th of May. No one dared to tell Goethe the

sad news, but he saw in the faces of those who surrounded

him thatSchiUer must be very iU. Onthe morrow of Schiller's

death, when his wife <5!Itered his room, he said, " Is it not

true that Schiller was very ill yesterday 1" She began to

sob. He then cried, " He is dead !" " Thou hast spoken

it thyself," she answered. Once more ho cried, " He is

de^d!" and turning aside covered his weeping eyes with his

»har.ds. He at first intended to have completed Demetrius

as a memorial of his friend, but a happier inspiration was
to arrange a performance of Schiller's great poem of The
Bell, and to crown it by an epilogue. Since that time

tSchiUer and Goethe have been inseparable in the minds of

their countrymen, and have reigned as twin stars in the

literary firmament. If Schiller does not hold the first

place, it is at least true that he is more beloved, although
I Goethe may be more admired. It would be invidious to

separate them. But it is evident that the best fruits of

Schiller's muse were produced when he was most closely

under Goethe's influence, and the foreign student of German
culture has ground for believing that at some future time
the glory of the lesser luminary will bo absorbed in that of

the greater,. and the name of Goethe will represent alone

aad unrivalled the literature of his age and country.

Schiller wasL.ippy in the occasion of his death. He did Napol-oa

not see the troubles which immediately afterwards burst

upon Thuringia. On October 14, 180G, the battle of Jeua
was fought. The court had fled from Weimar ; only tho

duchess Louise remained. In the evening of the defeat

Weimar was plundered by the conquering troops, ilany

of Goethe's friends lost everything they possessed. His

property and perhaps his life was saved by the firmness

of C'hristiane, and afterwards by the billeting of Marshal

Augereau in his hou.se. On the 15th Napoleon entered tho

town, but Goethe did not go to see him. The duchess

obtained her husband's pardon by her entreaties. It was

not till tho autumn of 1808 that Napoleon and Goethe,

perhaps the two greatest men then living in Europe, met
and conversed. It was at the congress of Erfurt, where

the sovereigns and princes of Europe were assembled.

Goethe's presence was commanded by the duke. He was
attracted at least as much by the prospect. of seeing Talma
as of meeting Napoleon. He was invited to an audience on

October 2 ; Talleyrand, Berthier, and Savary were present.

Tho emperor sat at a large round table eating his breakfast.

He beckoned Goethe to approach him, and said to him,
" Vous etes un homme ! " He asked how old he was, ex-

pressed his wonder at the freshness of his appearance, said

that he had read Werther through seven times, and made
some acute remarks on the management of the plot. Then,

after an interruption, he said that tragedy ought to be the

school of kings and peoples ; that there was no subject

worthier of treatment than the death of Cssar, which
Voltaire had treated insufficiently. A great poet would have
given prominence to Caesar's plans for the regeneration of

the world, and shown what a loss mankind had suffered by
his murder. He invited Goethe to Paris ; that was the

centre of great movements ; there he would find subjects

worthy of his skill. They parted with mutual admiration.

The bust of Napoleon was a prom iuent ornament in Goethe's

study.

In the same year, 1808, an edition of Goethe's works /ai«t

in thirteen volumes was published by Cotta at Tiibingen.

It is remarkable as containing the first part of Faust in

its complete form. The principal portions of the drim.^

had already been published as a fragment in 1790. It

had then attracted but little attention. Heyne wrote of

it
—" There are fine pas.'iages in it, but with them there are

such things as only he could give to the world who takes

other men to be blockheads." Wieland and Schiller vere
apparently dissatisfied with it. It had perhaps the appear-

ance of patchwork, as it was made up of fragments which
had been written at very different periods of his life. The
idea of writing Faust seems to have come to Goethe in his

earliest manhood. He was brooding over it at the same
time with Gutz von Berlichingen, but at Strasbnrg he spoke

to Herder of neither. He apparently began to write it down
at the same time as Werther in 1774, and we find mention

of its progress in the two following years ; indeed, all the

important parts of the fragment which appeared in 1790
were known to Jacobi before 1776. He took the work

with him to Italy, where he added little to it except the

scene in the witches' kitchen. The dedication, the "Prologue

in Heaven," which presents to the reader the idea of the

whole work, the prelude on the stage copied from the Indian

drama, the lyrical intermezzo, the scene with Wagner before

the city gate, and the scene with Mephistopheles in the

study were written before 1800. In that year he was

busy with Helena for the second part, and he added nothing

afterwards to the first except the "Walpurgis Night" and

the scene of Valentine's death. Faust justly stands at the

head of all Goethe's works, and it deserves a very high

place among the best works of every age. Founded on

a well-knov/n popular tale, indebted fur its interest and
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p»tho3 to incidents of universal experience, it deala with

tha deepest problems wliich can engage the mind of man.

In this combination of qualities it is perhaps superior to

any one of Shakespeare's plays. The plot is as simple

and as well known to the audience as the plot of a Greek

tragedy. The innocence and the fall of Gretchen appeal

to every heart ; the inward struggles of Faust, like those

of Hamlet, and the antagonism of the sensual and moral

principles, interest the reader just in proportion as his own
mind and nature have been similarly stirred. Each line is

made to stand for eternity ; not a word is th^o^vn away
;

the poem has entered as a whole into the mind and thought

of modern Germany ; nearly every expression has become

a household word. Characters are sketched in a single

scene ; Valentine lives for us as clearly as Faust himself

Deeper meanings are opened up at every reading, and the

next age will discover much in it which is concealed from

this. Goethe, writing of Faust in his eightieth year, says

with truth, " The commendation which the poem has re-

ceived far and near may be perhaps owing to this quality,

that it permanently preserves the period of development of

a human soul which is tormented by all that afiJicts man-

kind, shaken also by all that disturbs it, repelled by all that

it finds repellent, and made happy by all that it desires.

The author is at present far removed from such conditions
;

the world likewise has to some extent other struggles to

tindergo ; nevertheless the state of man, in joy and sorrow,

remains very much the same, and the latest born will still

find cause to acquaint himself with what has been enjoyed

and suffered before him in order to adapt himself to that

which awaits him."

Wah'-: In 1809 he finished Die WaMverwandtschaften (The Elep-

mindt- tive Aflinities), a story which is always cited to prove the
tcha/k... immoral tendency of his works. A married couple, Edward

and Charlotte, are thrown into constant companionship

with two unmarried persons, the Captain and Ottilie. A
cross attraction takes place similar to that which is often

seen in chemical experiments. Edward unites himself with

Ottilie, Charlotte with the Captain. The psychological

changes by which this result is produced are portrayed with

a masterly hand. The moral may be held by some to exalt

the preponderance of fatality in human afl'airs, and the use-

fessness of contending against irresistible circumstances.

Others may bslieve that the story is intended to show the

disastrous calamities which may be wrought by a weak

and self-indulgent will. Ottilie,' though she cannot resist

her passion, has strength enough to starve herself to death
;

Edward is the prototype of Arthur Donnithorne and Tito

Melema. The work is replete with earnest purpose and

terrible warning.

Faric^ In 1810 Goethe finished the printing of his Farbenlehre

^rc. (Theory of Colours), a work which had occupied his

mind ever since his journey to Italy. His theories

were rigected and disregarded by his contemporaries,

but he left them with confidence to the judgment of

posterity. Goethe's labours in this domain fall into two

natural divisions—one in which he tries to prove that the

hypotheses of Newton are unsatisfactory, and another in

which he promulgates a theory of his own. In his first

work, published in 1791 and 1792, he describes with great

accuracy and liveliness the experiments which he has made.

They consist chiefly of the appearances presented by white

discs on a black ground, black discs on a white ground,

and coloured discs on a black or white ground when seen

through a prism. There are two points which he considers

fatal to Newton's theory,—that the centre of a broad white

surface remains white when seen through a prism, and that

even a black streak on a white ground can be entirely de-

composed into colours. The scientific friends to whom he

communicated these observations assured him that there was

nothing in them opposed tofTewton'stheory,—that they wt.e
even confirmations of it. He would not be convinced, and
took no pains to acquire that exact knowledge of mathe-
matics and geometrical reasoning without which the more
abstruse problems of physical optics could not be in-

telligible. He went on further to formulate a theory of his

own. His views on the subject are contained in their

shortest form in a letter addressed to Jacobi from the camp
at Marienburg in July 1793. They are divided into six

heads, of which the following is an abstract. (1.) Light is

the simplest matter we have knowledge of, the least capable

of analysis, the most homogeneous. It is not a compound
body. (2.) Least of all is it compounded of coloured lights.

Every coloured light is darker than colourless light.

Brightness cannot be compounded of darkness. (3.) Inflex-

ion, refraction, reflexion, are three conditions under which
we often observe apparent colours, but they are rather

occasions for their appearance than the cause of it. (4.)

There are only two pure colours, blue and yellow; red may
be regarded as a property of both of them. There are two
mixed colours, green and purple; the rest are gradations of

these colours, and are not pure. (5.) Colourless light cannot

be produced out of coloured lights, nor white from coloured

pigments. (G.) The colours which appear to us arise solely

out of a modification of the light. The colours are excited

in the light, not developed out of the light. These views

he afterwards extended and explained, but very slightly

modified. In Goethe's opinion, yellow was light seen

through a thickened medium ; blue was darkness seen

through an illuminated medium; all other colours were de-

rived from these two. The theory of the Farbenlehre has

not yet received the recognition which Goethe anticipated

for it. In his own day he had some adherents,—the most

distinguished perhaps was the philosopher Hegel, whose

views, however, of natural philosophy have caused many
inquirers to recoil from his theory of metaphysics. Goethe

complained that no physicist believed in him, and as that is

still true in an age which has been devoted more than any

other to physical inquiries, we may conclude that the prin-

ciple upon which his theories are based is radically wrong.

The year 1809, in which Die Wahiva-wayidlscha/ten was

written, was for Goethe the beginning of a new era. He
was then fresher and brighter than he had been for ten years

before. He had lived through a troubled period of oppressive

sorrow. The death of Schiller, the violation of his beloved

Weimar, the deaths of the duchess Amalia and of his mother,

his own bodily and mental sufferings, had given a tone of

sadness to his poetry. As if to put the finishing stroke to

the efi'orts of his life, he married the mother of his children,

arranged and published his collected works, and completed

his theory of colours. The unfinished drama of Pandora is

a symbol of this time. The part which is completed refers

only to past experiences of sadness ; the continuation was

to have lifted the curtain of future hope.
' It was natural at the beginning of a new course of life that

Goethe should write an account of his past existence. The

study of his collected poems made it apparent to him how
necessary it was to furnish a key by which they might be

understood. These various causes led to the composition oi Auli>t>i»

Dichtung nnd Wahrheit (Poetry and Truth), an autobiogra- yr«i'''3r.

phical history of the poet's life from his birth till his settle-

ment at Weimar. This work is the cause of much embarrass-

ment to the poet's biographers. Where it ought to be tho

most trustworthy source of information, it is most mislead-

ing. It is probable that Goethe intended it to be an accurate

and circumstantial account of his life. But the inner life of

an individual is more clear to him than the outer. Tho

stages of our self-development are better remembered than

the exact circumstances which produced them, still less than

the order of time in which thoy followed each other. Goethe



GOETHE 735

The wr.T

of liber-

atiou.

Ifesl.

iistlicfie

Divan*

'iook pains to ascertain ficta which he had forgotten. But

ha was so conscious that imagination would play a large

part in the composition that in tho title he gave poetry the

precedence before truth. The indefatigable industry of

German investigation has laid open before U3 every detail

of the poet's life and every phase of his feeling. Dicldung

mid Wakrheit, \i it has lost its rank as a history, still keeps

its place as a classic. Tho simple loving delineation of the

childhood of genius i^ as fresh as ever, and is of more uni-

versal interest from being less particular. The first five

books of this autobiography appeared in 1811, the next

five in 1812, the third instalment at Easter 1814, and the

conclusion after Goethe's death. The period during which

this was his principal work witnessed the greatest political

event of the first half of our century, the rising of the Ger-

man people against the power of Napoleon. In this Goethe

took no share, and with it he apparently felt little

sympathy. Ho made no impassioned orations to his

countrymen like Fichto ; he wrpte no inspiring lays like

Korner. The ballads which he 'Composed in 1813 are

harmless enough,

—

Der wandelnde Gloclc^,'Der getreue Eck-

hart, De'r Todienianz. He saw Stein and Arndt at Dres-

den in 1813, but disappointed them by his impassive

manner. He said to Korner's father at the same time,

" Yes, shake your chains ! The maTi is too great for you.

You will not break them, but only drive them deeper into

your flesh." Tho reasons for this apparent coldness are

perhaps more simple than they appear at first sight.

Goethe was a man of thought rather than of action. Al-

though a fair portion of his long life was given to the

practical business of his adopted country, his heart was

always in speculation or artistic production. While in-

specting mines he was spinning theories of geological for-

mation ; while working for the war commission he gladly

ran away to the castle of Dornburg to bury himself amongst

his deserted papers. The pressure of court business at

Weimar drove him to the solitude of Italy. In the defiles

of the Argonne, and in the trenches before Mainz, he waa

scheming and arranging his theory of colours. A bombard-

ment was valued by him less as an attack upon the enemy
than as a series of interesting experiments in optics.

Added to this natural indifference to the details of human
affairs was his belief in the predominance of force, and in

the'necessary evolution of the history of the world. Na-.

poleon was to hirn the greatest living depository of pDwer.

Nations, whether conquered or victorious, separated or

united, obeyed a common law against whicli individual will

strove in vain. Goethe was thus incapacitated for politics,

both by his qualities and his defects. This habit of abstract

contemplation grew upon him in later lifa Those who
condemn him on this ground should remember that he

hailed in no grudging spirit the formation of a united Ger-

many, and that his works have been the most potent

agency in ihakiug all Germans feel that they are one. Few
would wish to exchange the self-conflict of Faust, or even

the wayward wanderings of Meister, for the hectic extrava-

gance of Korner or the unsubstantial rhetoric of Posa.

It was hardly to be expected that at the age of sixty-five

Goethe should strike out new lines of poetical activity.

However, in the West-oslliche Divan, he made the first

attempt to transplant Eastern poetry to a German soil, and

set an example which has been followed by Heine and Mirza

Schaffy. In 1811 he first became acquainted with the

works of Hafiz in Hammer's translation. At a time when
North and South and West were splitting in sunder, when
thrones were breaking up and empires trembling, he sought

a willing refuge in the restoring fountain of the Eastern poet.

The book Timnr has an obvious reference to the expedition

of Napoleon in Russia, but the largo majority of the poems

are amatory, and are addressed to an imaginary Suleika,

whose name is given to one of the books. Once more in hia
old age Goethe came under the sovereignty of a woman.
She was Marianne von Willemer, the newly married wife
of a Frankfort banker, Jacob von Willemer, who was an old
friend of Goethe's and of his brother-in-law Schlosser.

Goethe made her acquaintance in a journey which he took
in the Rhine country with Sulpiz Boiseree, who had suc-
ceeded in interesting Goethe in early German art, a sub-
ject to which he was himself devoted. The correspondence
between Goethe and Marianne was published in 1877. It

exteuds almost to the day of his death, and includes letters

from Eckermann giving an account of his last moments.
Not only were most of the Divan poems addressed to

Suleika, but several of those included in the collection are

by Marianne herself, and will bear comparison with those of

Goethe. In these poems the Oriental form is not very
strictly observed. The fondness of the Orientals for the re-

petition of single rhymes is not attended to, and if some-
times remembered is soon forgotten. Their Eastern colour

depends rather on the suggestion of Eastern scenery and the
introduction of Eastern names. This, however, gives the
poet a greater licence to levity, to fatalism, and to passion

than would have been possible in poems of a purely German
character.

The last twelve years of Goethe's life, when he had The clos

passed his seventieth birthday, were occupied by his criti- ""g yeare

cisms on the literature of foreign countries, by the Wander-
jahre, and the second part of Faust. He was the literary

dictator of Germany and of Europe. He took but little

interest in the direction in which the younger German
school was moving, and was driven to turn his eyes abroad.

He conceived an intense admiration for Byron, which was
increased by his early death. Byron appears as Euphorioi
in the second part of Faust. He also recognized the great

ness of Scott, and was one pf the first to send a greeting to

the Italian Mazzini. He conceived the idea of a world
literature transcending the narrow limits of race and country,

which should unite all nations in harmony of feeling and
aspiration. German writers claim that his design has been
realized, and the literature of every age and country can be
studied in a tongue which Goethe had made rich, flexible,

and serviceable for the purpose. The Wauderjahre, al- iffisler't

though it contains some of Goethe's most beautiful concep- If^ander-

tions, The Flight into Egypt, The Description of the Peda-''^''''-

gogic Province, The Parable of the Three Reverences, is

yet an ill-assorted collection of all kinds of writings, old and
new. Its author never succeeded in giving it form or

coherency, and his later style, beautiful as it is, becomes
in these years vague and abstract. Still without this work
we should not be acquainted with the fuU richness and
power of his mind.

The second part of Faust has been a battlefield of SecoBd

controversy since its publication, and demands fuller P'^ of

attention. Its fate may be compared with that of the
•*^°""'-

latest works of Beethoven. For a long time it was regarded

as impossible to understand, and as not worth understanding,

the production of a great artist whose faculties had been

impaired by age. By degrees it has, by careful labour, be-

come intelligible to us, and the conviction is growing that

it is the deepest and most important work of the author's

life. Its composition cannot be called an after-thought.

There is no doubt that the poet finished at the age' of

eighty the plan which he had conceived sixty years before.

The work in its entirety may be described as the first part

of Faust " writ large." This is a picture of the macrocosm

of society as that was of the microcosm of the individual.

The parallelism between the two dramas is not perfect, but

it reveals itself more and more clearly to a patient study.

Some points of this similarity have been well expressed by

Rosenkranz (quoted by Bayard Taylor) :

—" Both parts «m
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symmetrical in tliclr structure. The first moves with de-

liberate swiftness from licaveu through the world to licU

;

tlie second returns therefrom through the world to heaven.
Between the two lies the emancipation of F.iust from tlio

torment of his conscious guilt, lies his Lotlie, his assimi-

lation of the past. In regard to substance, the fii-st jiart

begins religiously, becomes metaphysical, aud terminates
etnically; the second part begins ethically, becomes aesthetic,

and terminates religiously. In one, love and knowledge arc

confronted with each other ; in the other, practical activity

and art, the ideal of the beautiful. In regard to form, the

first part advaiices from the hymnal shout to monologue
and dialogue

; the second part from monologue and dialogue

to the dithyrambie, closing with the hymn, which here
glorifies not alone the Lord and His uncomprehended lofty

works, but the human in the process of its union with the
divine, through redemption and atonement." The first act,

with its varied scenes of country, castle, garden, galleries,

and halls, answers to the two prologues of the fust part ; the

second act introduces us again to Faust's study and his

familia'r Wagner. The classical Walpurgis Night has its

prototype in the first part. The third act is devoted to

Helena, who is the heroine of the second part as Gretchen is

of the first. The marriage of Faust and Helena typifies

the union of the classical and romantic schools, and their

child is Euphorion, who is symbolical of Byron. In the
fourth act Faust is raised instead of being degraded by his

union with Helena. He wishes for a sphere of beneficent
activity, and obtains it by war. The fifth act is devoted to

the complete regeneration of the soul of Faust. Even the
sight of all that he has accomplished does not satisfy him.
It is not until he is blind to outward objects that one
moment of divine rapture reveals to him the continuance
of his work in coming generations, and convinces him that
he has not lived in vain. In this one moment of supreme
happiness he dies. The struggle for the possession of

Feust'a soul, indicated in the first part, is fully elaborated

in the second. Mephistopheles is shown to have worked
out the good in spite of himself, and Margaret appears
transfigured as the revelation to man of the divine love.

With the completion of Faust, Goethe felt that the work of

his life was accomplished. He still continued to work with
regularity. He ordered and arranged his writings, he
laboured at his Taffes- nndJahreshe/ien, an autobiographical

journal of his life. He bated not one jot of heart or hope,

and took the liveliest interest in every movement of litera-

ture and science. When the news of the July Revolution
of 1S30 reached Weimar, Goethe was excited beyond his

wont, not on account of the triumph of liberal principles,

but because the controversy between Cuvierand Geoffrey St

Hilaire had been decided in favour of the latter. Still he

had much to darken his latter days. His old friends were
falling fast around him. His wife had died in 1816, after

a union of thirty yonre. He felt her loss bitterly. The
duchess Amalia had died eight j'cars before, not long after

the death of his own mother. He now had to undergo
bitterer experiences when he was less able to bear them.
Fran von Stein, with whom he had renewed his friendship

if not his love, died in January 1827 ; and in June 1828
he lost the comjianion of his youth, tlie grand-duke Karl
August, who died s«ddenly,awayfrom Weimar, on his return

from a journey. Goethe received the news with outward
calmness, but Said forebodingly, " Now it is all over," and
went to mourn and labour at the castle of Dornburg, where
everything reminded him of the days of tlicir early friend-

ship. The duchess Louisesurvived her husband till February

1830. When Goethe died in 1832 none of the old Weimar
set wore left except Knebel, who lived two years longer.

A greater blow tlian these was the death of his only son,

whom.in spite of humoral wcakne.ss.his fatlier deeply loved.

lie died at Itoiue in October 1830, and is buried close by
the pyramid of Caius Cestius, where Goethe himself once
desired to be laid. We have a full acccnint of the last nine
years of Goethe's life from the writings of lu-kermann, who
became his secretary in 1823, lived with him till his deatli,
and has noted down his conversations and his habit? with
the ininutciess and fidelity of a Boswcll.

^Ye must pass on to the closing scene. On Thursday, fliH

March IS, 1832. he spent his last cheerful and hajipy day. '''''t''-

He was visited by the grand-duchess and other fiiends.

Ho awoke the next morning with a cliill. From this ho
gradually recovered, and (ai Mmiday was so much better
that he dcsigneil to begin his regular work on the next day.
But in the middle of the night he woke up with a deathly
coldness, which extended from his hands over his body, and
which it took many hours to subdue. It then appeared that
tlie lungs were attacked, and that there was no hnpe of hi.s

recovery. Goethe did not anticii)ate death. He sat fully

clothed in his arm-chair, made attempts to reach his ftudy,
spoke confidently of his recovery, and of the walks he would
take in the fine April days. His daughter-in-law Ottilie

tended him faithfully. On the morning of the 22d his

strength gradually left him. He sat slumbering in his arm-
chair holding Ottilie's hanil. tier name was constantly on
his lips. His nirnd occasionally wandered, at one time to

his beloved Schiller, at another to a fair female head with
black curls, some passion of his j-outh. His last words wi re

an order to his servant to open the second shutter to let in

more light. After this he traced with his forefinger htters in

the air. At half-past eleven in the day he drew himself, with-

out any sign of pain, into the left corner of his arm-chair, and
went so peacefullyto slecpthat it waslong beforethe watchers
knew that his spirit was re.ally gone. He is buried in the

grand-ducal vault, where the bones of Schiller are also laid.

Goethe difi"ers from all other great writers, except per-

haps Milton, in this respect, that his works cannot bo under-

stood without a knowdedge of his life, and that his life is

in itself a work of art, greater than any work which it

created. This renders along and circumstantial biography

a necessity to all wdio would study the pnet scriou.sly. At
the same time he is so great that we are even now scarcelj'

sufficiently removed from him to be able to form a correct

judgment of his place in literary history. He is not only

the greatest poet of Germany ; he is one of the greatest

poets of all ages. Posterity must decide his exact preced-

ence in that small and chosen company which contains the

names of Homer, Dante, and Shakespeare. He was the

apostle of self-culture. Always striving after objective

truth, and sometimes attaining to it, he exhiljitcd to the

world every phase of his plastic mind in turn, and taught

both by precept and example the husbandry of the soul.

The charge of .selfishness so often brought against him
cannot be maintained. His nature responded to every

influence of passing emotion. Like a delicate harp, it was

silent if not touched, and yet gave its music to every woo-

ing of the wilful wind. The charge of nn.sympathetic

coldness roused the deep indignation of these wdio knew
him best. He learned by sad experience that the lesson

of life is to renounce. Rather than cavil at his statuesque

repose, we should learn to admire the self-conflict and self-

command which moulded the exuberance of his impulsive

nature into monumental .symmetry and proportion. His

autobiography has done him wrong. It is the story not of

his life, but of his recollection.s. He needs no defence,

nothing but .sympathetic .study. As Homer concentrated

in himself the spirit of antiquity, Dants of the Middle

Ages, and Shakespeare of the Renaissance, so Goethe is the

representative of the modern spirit, the prophet of man-

kind under new circumstances and new conditions, tho

appointed teacher of ages yet unborn.
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Bibliography.—A complete bibliograijhy of Goethe

literature would fill a very large space. We must cou-

tent ourselves witli an indication of the principal sources

from which a knowledge of his life may be derived. The
most important source of all is his own works. The Dlcht-

unij unci Walirheit, the Jtalienisc/ie lieise, the Campayne
am. Jikeiii, and the Tar/es- mid Jahreshe/ien have an
e.special autobiographical value. Next to these come the

p.iems, and lastly the letters. Jfany of these arc lost for

ever, many remain unpublished. For the first period of

his life Dei- Junge Goethe, in three volumes, published by
Hirzel, with an introduction by Michael Bernays, is indis-

pensable. It contains his letters and poems in chrono-

Jogical order. A connpintary on this work by Wilhelm
Scherer, entitled Ans Goethes Frilhieit was published iu

1879. Otto Jahn published Goethes Briefe an seiner Leip-

ziger Freunde. SchoU and A. Hober have collected the

letters of the Strasburg period. Goethe's correspondence

with Schiller and with Zelter was published during his life-

time. Besides these we have his letters to Herder, Merck,

Kestncr and Lotte, Lavater, Knebel, Countess Stolberg,

Jacpbi, Karl August, and Frau von Stein. Lately have

appeared his letters to Marianne von Willemer, and some
of those addressed to J. G. Schlosser. Wo are without

his letters to Behrisch, Lerse, and Zimmcrmann ; and wo
have only a few of those addressed to Horn and Sophie La
Roche. Goethe's real letters to Bettina von Arnim are in

the main unpublished ; those which bear the name have
been largely falsified, but have a substratum of truth. We
have also a few volumes of Goethe's scientific correspond-

ence, publi.5hed by his descendants. Help to the understand-

ing of his poetry is given by the letters of Wieland, Caroline

Flachsland, and his Weimar friends. The letters addressed

to him by Frau von Stein exist, but have not been made
public. The first life of Goethe was published by Doring
in 1828, of which a second enlarged edition appeared after

the poet's death in 1833. Then followed Viehoff in 4

volumes, 1817-1853. The best life of Goethe is that of

Schiifer, which appeared first in 1851, and the third edition

of which dates from 1877. It is contained in two volumes
of moderate size, and is written with scarcely a superHuous
word. The account of Goethe and Schiller by Karl
Goedeke in his Grundriss dcr Deutsehen Dichlnng is admir-

able, and so is the little book Goethes Lebev und Schriftcn,

published by him in 1874. The life of Goethe has been

popularized in England by G. H. Lewes, in a work which

is as much read in German as in English. A complete

biography of Goethe cannot be written until the arcliives

of the Goethe Haus at Weimar are thrown open for con-

sultation. The knowledge of Goethe's works in England

is due as much as anything else to the writings of Thomas
Carlyle. The commentaries on Goethe's works are end-

less in number. The most active labourer in this field has

been H. Diintzs, who has left no side of Goethe's activity

and no period of his life unexplored. We must also men-

tion the brilliant lectures on Goethe by Hermann Grimm
(Berlin, 1877), and the excellent sketch of his life and

works published by A. Hayward in 1878. The following

works deserve particular mention :

—

Ails Godlu:s Krtalj/izcit 1757-59, itittheilungcn atts -iincm,

Originah)Uint!$cript dcr FrankfurUr Stadtbibliothek, erlaulert und
herausgegebeu von Dr H. Weismann, Frankfurt, 1846; Briefe an

! /. H. Merck von Goethe, Herder, IVictaiul, und andcrn bedeuteTideu

I .2'c(;j/cno5i-c«, hrsg. von K. Wagner, DaiTOstadt, 1835; Briefc av.s dcvi

Frcitiidcskreisc von Goethe, Herder, Kojfncr, und Merck, hrsg. vou
Dr K. Wagnur, Leipsic, 1847 ; Briefe Goethes an Frau von Stein

I
am den Jahren 1776-1826, hrsg. durch A. Schbll, 3 vols., Weimar,

i

1848-1851 ; Briefe Goethes an die Grdfin Angitste zu Stolberg,

\ Leipsic, 1839; Briefe Goet/ies an Lavater, aus den Jahren 1774-83,
i hisg. von Heinr. Hcrzel. Leipsic, 1833 ; Briefe Goethes mi Leip^ger
I Frciijide, hrsg, von 0. Jahn, Leipsic, 1849; Briefe Goethes in den

I

Jahren 1768-1832, hrsg. von H. Doring, Leipsic, 1836 ; Brief-

i
weehscl d. Groszherzogs Karl Angnst v. SacIt3C7i- IVeiinar-Eiscnaeh

vtit Goctlic in den Jahren von iTii bis 1828, 2 vols., AVeimar and
Leipsic, 1863 ; Brief\eeelisel zwiscJien Goethe u. F. H. Jaeobi, hrsg.

v. Alax J.icobi, Leipsic, 1847; Bnefwcchscl zwisehen Goethe und
Zelter in den Jahren 1796-1832, hisg. von Fr. W. Kiemer, 8 parts,

Berlin, 1833-34-36 ; Briefwcchsel zwisehen Goethe n. Marianne von

IVillcmer {Snlcika), hrsg. mit Lebensnachrichten, &c., von Th.

Creizeiiach, Stuttgart, 1877 ; H. Dunng, Goethes Lebcn, Weimar,

182S, 2dod., Jena, 1833; and Goedeke, Goethes Zeben u. Sehriftev,

Stuttgart, 1874, Goethes SammUragen, 3 parts, Jena, Leipsic, 1848,

1S49; Dr Karl Mendel-ssohn-Bartholdy, Goethe u. Felix Mendelssohn

Bartholdy, Leipsic, 1871 ; Neue Mitthcilungen aus Johann Wolf-
gang von Goethes handschriftlichem Nachleisse, 8 parts, Leipsic,

1874-76; Dr J. W. Schrifer, Goethes Leben, 2 vols., 8th ed.,

Leipsic, 1877 ; H. VieholT, Goethes Leben, 3 parts, Stuttgart, 1847-

49; Franz AVegele, Goethe als Historiker, 1876 ; Zellenck, Die
Beziehvngen Gothcs zu Spinoza, 1878 ; Edmund Hoefer, Goethe

und Charlotte von Stein, Stuttgardt, 1878 ; Briefe Goethes an
Sophie la Roche und Bettina Brentano, hrsg. von C. Loeper,

Berlin, 1879 (a most valuable little book); Graf Ferdinand von
Durkh'-im, /..His Bild gesehiehllich entworfen, 1879; C. A. H.
Burkhardt, Goethe und der Componist Ph. Chr. Kayser, Leipsic,

1879 ; Vine. Ptijkl, Goethe in Egcr, Vienna, 1879. (0. B.

)

GOETZ, Heeman-n (1840-1876), a musical composer,

presents one of those instances, too frequent in the his-

tory of art, of success long sought for, and cut short by
death when achieved at last. He was born at KiJnigs-

burg in Prussia in 1840, and began his regular musical

studies at the comparatively advanced age of seventeen.

He entered the music-school of Professor Stern at Berlin,

and studied composition chiefly under Ulrich and Hans von
Biilow. In 1863 he was appointed organist at Winterthur
in Switzerland, where he live(fl in obscurity for a number
of years, occupying himself with composition during his

leisure hours. One of his works was an opera, The
Taming of the Slirew, the libretto skilfully adapted from
Shakespeare's play. After much delay it was produced
at jAtannheim (October 1874), and its success was as instan-

taneous as it has up to the present proved lasting. It

rapidly made the round of the great German theatres, and
spread its composer's fame over all the land. But Goetz
did not live to enjoy this happy result for long. In Decem-
ber 1876 he died at Zurich from overwork. A second
opera, Fra.ictsea da Riviini, on which he was engaged at

the time of his death, remained a fr.ngiucnt ; but it has

siiice bsen finished according to his directions by a friend,

and was performed for the first time at Mannheim a few

months after the composer's death. Besides his dramatic

work, Goetz also wrote various compositions for chamber-

music, of which a trio (Op. 1) and a quintet (Op. 16) have

been given with great success at the London Monday
Popular Concerts. Still more important is the Symphony
in F, on which the composer's great reputation in England

is mainly founded. As a composer of comic opera Goetz

lacks thesprightlinessand artistic savoirfairc so rarelyfound

amongst Germanic nations. His was essentially a serious

nature, and passion and pathos were to him more congenial

than humour. The more serious sides of the subject are

therefore insisted upon more successfully than Katherine's

I
ravings and Petruchio's eccentricities. There are, however,

very graceful passages, e.g., the singing lesson Bianca re-

ceives from her disguised lover. Goetz's style, although

influenced by Wagner and other masters, shows signs of a

distinct individuality. The design of his music is essenti-

ally of a polyphonous character, and the working out and

interweaving of his themes betray the musician of high

scholarship. But breadth and beautiful flow of melody

also were his, as is seen in the symphony, and perhaps

still rhore in the quintet for pianoforte and strings above

X. — 93
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referred to. The most important of Goetz's postaumous

works are a setting of tlic 137tU Psalm for soprano solo,

cliorus, and orchestra; a " Spring" overture (Op. 15), and

a pianoforte sonata for four hands (Op. 17).

GOG (:m) occurs in two passages of Scripture (Ezek.

xxxviii.-sxxix., and Rev. xx.) as the name of a great anti-

theocratic power destined to manifest itself in the world

immediately before the final dispensation is usliered in. In

the later passage, Gog and Magog are spoken of as co-

ordinate ; in the earlier, Gog is given as the name of the

person or people, and Magog as that of the land of its

origin. Notwithstanding this discrepancy, it is obvious

that the passages are intimately related, and that both

depend upon Gen. x. 2, where, however, Magog alone is

mentioned. Here ho is the second sou of Japhet, and, on

the assumption that a geographical order underlies these

ethnographical tables, his locality is to be sought between

Gomer and Madai or Iiledia. According to Josephns, who
is followed by Jerome, the Scythians were primarily intended

by this designation ; and this opinion has been almost

universally accepted in modem times. The name Skv^oi,

it is to be observed, however, is often but a vague word for

any or all of the numerouland but partially known tribes

of the north ; and any attempt to assign a more definite

locality to Magog can only be very hesitatingly made.

According to some, the Maiotes about the Palus Msotis are

meant; according t.'' others, the Massagetie ; according to

Kiepert, the inhabitants of the northern and eastern parts

of Armenia. In Ezekiel, Gog is regarded as a terrible ruler

in the extreme north, being prince of Rosh, Mesech, and

Tubal, as well as governor in the land of Jlagog, and having

the support of Persia, Ethiopia, and Phut, as weU as of

Gomer and the house of Togarmah. It may be considered

as certain that the imagery employed in this prophetic

description was suggested by the Scythian invasion which

about the time of Josiah had devastated Asia (Herod, i.

103 £f.). As might have been expected from the prominence

given to that description iu the Old Testament, Gog figures

largely in Jewish and Mahometan as well as Christian

eschatology. In the district of Astrakhan a legend is still

to be met with, to the effect that Gog and JIagog were two
great races, which Alexander the Great subdued and
banished to the inmost recesses of the Caucasus, where they

are meanwhile kept in by the terror of twelve trumpets
blown by the winds, but whence they are destined ulti-

mately to make their escape and destroy the world. The
legends that attach themselves to the effigies of Gog and
Magog which are at present to be seen in Guild Hall,

London, are only remotely connected, if at all, with the

statements of Scripture. According to the Reatyell des

Ilistoires de Troye, Gog and Magog were the survivors of

a race of giants descended from the thirty-three wicked
daughters of Diocletian ; after their brethren had been
slain by Brute and his companions, Gog and Magog were
brought to London (Troy-novant), and compelled to officiate

as porters at the gate of the royal palace. It is known that
effigies similar to the present existed in London as early

as the time of Henry V. ; but jt is uncertain at what date
this legend first began to attach to them. According to

.Geoffrey of Monmouth (Chronicles, i. 16), Goemot or

Ooemagot (either corrupted from or corrupted into " Gog
and Magog") was a giant who, along with his brother
Corineus, tyrannized in the western horn of England until
slain by foreign invaders.

GOGO, pr GHOGH.i, a town in ' AhmaddbAd district,

Bombay, 193 miles north-west of Bombay. About three-

quarters of a mile east of the town is an excellent
anchorage, • in some measure sheltered by the island of
Perini, whioli lies still further east. The natives of this

are reckoned the best sailors iu India; aud ships touchiu^

here may procure water and supplies, or repair damages.

It is a safe refuge during the south-west monsoon, or

for vessels tliat have parted from their anchors iu

the Sural roads, tho bottom being an entire bed of mud,

three-quarters of a mile from the shore, and the water

always smooth. Gogo has of late years lost its commercial

importance. Its rival, Bhaunagar, is 8 miles nearer to the

cotton districts. North of the town is a black salt marsh,

extending to the Bhaunagar creek. On the other sides

is undulating cultivated land, sloping to the range of hills

12 miles off. South of the town there is another salt

marsh. Tho land in the neighbourhood is inundated at

high spring tides, which renders it necessary to bring

fresh water from a distance of 4 or 5 miles. The average

annual value of the exports for five years ending 1871-72

was .£56,227 and of the imports £103,083. Population

(1872), 9571.

GOGOL, Nikolai Vasilievich (1809-1852), was born

iu the province of Poltava, in South Russia, Jlarch 31,

1809. Educated at tho Niejin gymnasium, he there started

a manuscript periodical, "The Star," and wrote several

pieces including a tragedy, The Brigands. Having com-

pleted his course at Niejin, he went in 1829 to St Peters-

burg, where he tried the stage but failed. Next year he

obtained a clerkship in the department of appanages, but

he soon gave it up. tn literature, however, he found his

true vocation. In 1829 he pubbshed anonymously a poem

called Italy, and, under the pseudonym of V. Alof, an idyll,

Uans Kucliel Garten, which he had written while still at

Niejin. The idyll was so ridiculed by a reviewer that its

author bought up all the copies he could secure, and burnt

them in a room which he hired for the purpose at an inn.

Gogol then fell back upon South Russian popular literature,

and especially tho tales of Cossackdom on which his boyish

fancy had been nursed, his father having occupied the post

of " regimental secretary," one of the honorary officials in

the Zaporogian Co.ssack forces. In 1830 he published in

a periodical the first of the stories which appeared next

year under the title of Ei/enings in a Farm near Dikanlca :

ly Rudy FanJco. This work, containing a series of attrac-

tive pictures of that Little-Russian life which lends itself to

romance more readily than does the monotony of " Great-

Russian " existence, immediately obtained a great success,

—

its light and colour, its freshness and originality, being

hailed with enthusiasm by the principal writers of the day
in Russia. Whereupon Gogol planned, not only a historj'

of Little-Russia, but also one of the Middle Ages, to be

completed in eight or nine volumes. This plan he did not

carry out, though it led to his being appointed to a profes-

sorship in the university of St Petersburg, a post in which
he met with small success, and which he resigned in 1835;

Meanwhile he had published his Arabesques, a collection oj

essays and stories ; his Taras Sulba, the chief of the

Cossack Tales translated into English by George Tolstoy
;

and a number of novelettes, which mark his transition from
the romantic to the realistic school of fiction, such as the

admirable sketch of the tranquil life led in a quiet country

house by two kindly specimens of Old-world Gaiilefolhs, or

the description of the petty miseries endured by an ill-paid

clerk in a Government office, the great object of whose life

is to secure the "cloak" from which his story takes its name.
To the same period belongs his celebrated comedy, the

Rcvizor, or Government Inspector. His aim in writing it

was to drag into light "all that was bad in Russia," and to

hold'it up to contempt. And he succeeded in rendering

contemptible and ludicrous the official life of Russia, the

corruption universally prevaiUug throughout the civil service,

the alternate arrogance and servility of men in office. Tho
plot of tho comedy is very simple. A traveller who arrives

, with an empty purse at a jirovincial town is taken for an
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inspector whose arrival is awaited with fear, and he receives

all the attentions and bribes which are meant to propitiate

the dreaded investigator of abuses. The play appeared on
the stage in the spring of 183G, and achieved a full success,

in spite of the opposition attempted by the official classes

whose malpractices it exposed. The aim which Gogol had
in view when writing the Revizor he afterwards fully

attained in his great novel, Mtrtvuiya Dushi, or Dead
Souls, the first part of which appeared in 1842. The hero

of the story is an adventurer who goes about Russia making
fictitious purchases of "dead souls," i.e., of serfs who have

died since the last census, with the view of pledging his

injaginary property to Government. But his adventures are

merely an excuse for drawing a series of pictures, of an un-

favourable kind, of Russian provincial life, and of introduc-

ing on the scene a nr.mber of types of Russian society. Of
the force and truth with which these delineations are exe-

cuted the universal consent of Russian critics in their

favour may be taken as a measure. FrOm the French

version of the story a general idea of its merits may bo

formed, and some knowledge of its plot and its principal

characters may be gat.hered from the English adaptation

published in 1854, as on original work, under the title of

Home Lij'e in Russia. But no one seems to bo able fully

to appreciate Gogol's merits as a humorist, who is not

intimate with the language in which he wrote as well as

with the society which he depicted. In 1836 Gogol for the

first time went abroad. Subsec[uently he spent a consider-

able amount of time out of Russia, chiefly in Italy, where

much of his Dead Souls was written. His residence there,

especially at Rome, made a deep impression on his mind,

which, during his later years, turned towards mysticism.

The last works which he published, his Confession and
Correspondence with Friends, offer a painful contrast to

the light, bright, vigorous, realistic, humorous writings

which had gained and have retained for him his im-

mense popularity in his native land. Asceticism and
mystical exaltation had told upon his nervous system,

and its feeble condition showed itself in his literary com-
positions. In 1848 he made a pilgrimage to Jerusalem,

and on his return settled down at Moscow, where ho died,

March 3, 1852, not having quite completed his forty-third

year.

GOITO, a large village of Italy, in the province of

Mantua and district of Yolta, situated on the right bank of

"the Mincio, about 14 miles from Castiglione, on the high-

way between Brescia and Mantua. Its position has made
it figure from time to time in the records of Italian warfare.

In 1701 it was taken by the allies, in 1706 by the prince

of Hesse, and in 1796 by the French. It was the scene of

a severe conflict between the French and the Austrians in

1814 ; and in 1848 it saw the defeat of the Austrians by
the Piedmontese. The population of the commuue in 1871
was 5274.

GOITRE (from guttnr, the throat; synonyms, Bron-

chocele, Derbyshire Neck), a term in medicine applied to a

swelling in the front of the neck caused by an enlargement

of the thyroid gland. This structure, which lies between

the skin and anterior surface of the windpipe, and in health

is not large enough to give rise to any external prominence,

is liable to occasional variations in size, more especially in

females, a temporary enlargement of the gland being not

uncommon at the catamenial periods, as well as during

pregnancy. In the disease now under consideration, how-
ever, the swelling is well marked, and is not only unsightly,

but may by its growth occasion much discomfort, and even

give rise to serious symptoms from its encroachment on the

windpipe and other important parts in the neck. The size

to which goitrous growths may attain is extraordinary.

Alibert recording cases of goitre where the tumour not only

enormously enlarged the neck but hung down over the

breast, or even reached as low as the middle of the thigh.

In districts where the disease prevails the goitre usually

appears in early life, often from the eighth to the twelfth

year. Its growth is at first slow, but after several years

of comparative quiescence a somewhat sudden increase is

a not unfrequent occurrence. In the earlier stages of the

disease the condition of the gland is simply an enlargement
of its constituent parts, which retain their normal soft

consistence ; but in the course of tjme other changes super-

vene, and it may become the seat of cystic formations, or

acquire hardness from increase of connective tissue or cal-

careous deposits. Occasionally the enlargement of the

gland is uniform, but more commonly one of the lobes,

generally the right, is the larger. In some rare instances

the disease has been noticed to bo limited almost entirely

to the isthmus which connects the two lobes of the gland.

Tlie growth is unattended with pain, and is not inconsistent

with a fair measure of health.

Goitro is a marked example of an endemic discaso.

Tliere are few parts of the world where it is not fo\nid pre-

vailing in certain localities, these being for the most part

valleys and elevated plains in mountainous districts. The
wide distribution of this disease has naturally led to exten-

sive inquiry and to abundant .speculation as to its origin.

It is unnecessary to mention the numerous theories which

have been advanced on the subject. Many of these have

already been referred to under Cretinism {<j.v.). The most

generallj' accepted view among physicians is that which

ascribes the malady to the use of drinking water impreg-

nated with the salts of* lime and magnesia, in which

ingredients the water of goitrous districts would appear

always to abound. This theory alone, however, is inade-

quate, as is evident from the often-observed fact that in

localities not far removed from those in which goitre pre-

vails, and where the water is of the same chemical composi-

tion, the disease may be entirely unknown. Hence among
the best authorities the tendency now is to regard goitre as

the result of a combination of causes, among which local

telluric or malarial influences concur in an important

manner with those of the drinking water in developing the

disease. It is noteworthy that goitre can often be cured

by removal from the district where it prevails, as also that

it is apt to be acquired by previously healthy persons who
settle in goitrous localities ; and it is only in such places

that the disease exhibits any hereditary tendencies.

In the treatment of goitre the first step is the removal,

if possible, of the patient from the affected locality, and

attention to general hygienic rules. The employment 'of

burnt sponge as a cure for goitre was in general use until

Dr Coindetof Geneva showed that its acknowledged virtues

were in all probability due to the iodine which it contained,

and proposed as a substitute this latter agent in a pure

state. Dr Coindet's views were amply borne out, and

iodine and its preparations have been universally adopted

as the most potent remedy in this disease, and have super-

seded all other medicines. Small and gradually increased

doses of the drug, either in the form of iodide of potassium

or what Ls known as Lugol's solution appear to be the

best methods of administration. The external appli-

cation of iodine to the goitre, in the form of liniment

or ointment, is of scarcely less value than its internal

employment, and would seem to be sometimes capable of

effecting a cure alone, as is evident from the method of

treatment adopted with singular success in India and

originally proposed by the late Major Holmes. This con-

sists in applying to the goitre, by means of a spatula, an

ointment of "biniodide of mercury for about ten minutes

soon after sunrise, .and placing the patient with his goitre

exposed to rays of the sun for six or seven hours. Blister-
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ing of tns 3urf?,ce gsiierally follcs's, s, second application of

the ointment is made, and the patient sent home. This is

often found sufficient to effect the cure, but the treatment

cm, if necessary, be repeated.

The name " E.xophtlialmic Goitre." is applied to another

form of enlargement of the thyroid gland, differing entirely

in its pathological connexions from that above described,

lu tUis affection the bronchocele is but one of three pheno-

mena, which together constitute the typical characteristics

of the disease, viz., palpitation of the heart and great

vessels, enlargement of the thyroid gland, and protrusion

of the eyeballs. This group of symptoms is generally

knov/n by the names of Graves's disease or Von Basedow's

disease, in reference to the physicians by whom the malady

was originally recognized and described. Although occa-

sionally observed in raen, this affection occurs much more
commonly in females and in comparatively early life. It

is generally preceded by ill health in some form, more par-

ticularly impoverishment of blood, and nervous or hysterical

disorders, and is occasionally seen in cases of organic heart-

disease. It has sometimes been suddenly developed as the

effect of fright or violent mental emotion. The first of the

symptoms to appear is usually the palpitation of the heart,

which is aggravated by the slightest exertion, and may be

so severe as not only to shake the whole frame but even to

be audible at some distance from the patient. An uncom-
fortable sensation of throbbing is felt throughout the body,

and many of tlie larger blood-vessels ars seen to pulsate

strongly like the heart. The enlargement of the thyroid

gland generally comes on gradually, and rarely increases to

any great size, thus differing from true goitre, as originally

noticed by Dr Graves. The enlarged gland is of soft con-

sistence, and communicates a thrill to touch from its dilated

and pulsating blood-vessels.

Accompanying the goitre a remarkable change is observed

in the appearance of the eyes, which attact attention by
their prominence and the startled expression thus given to

the countenance, [ii extreme cases the eyes protrude from
their sockets to such a degree that the eyelids cannot be

closed, and injury may thus arise to the constantly exposed
eyeballs. Apart from such risk, however, the vision is

rarely affected in this-disease. Much difference of opinion
prevails as to the immediate cause of the protrusion of the

eyes, but it is generally ascribed to the increase of the fatty

tissue and distension of the blood-vessels of the orbits. It

occasionally happens that in undoubted cases of the disease

one or other of tlie throe above named phenomena is absent,

generally either the goitre or the exophthalmos. The
palpitation of the heart is the most constant symptom
Sleeplessness, irritability, disorders of digestion, diarrhcea,

and uterine derangements are common accompaniments.
The pathology of exophthalmic goitre is still somewhat

uncertain, but there are strong reasons to believe that it is

essentially a nervous ailment, and that the symptom*
depend on a morbid state cf the sympathetic nerve in the

neck, which is well known to play an important part in the

vaso-motor functions— that is, in controlling the action of

the heart and regulating the calibre of, the blood-vessels.

Ill numerous instances of exophthalmic goitre a diseased

state of this nerve has been found post mortem, although it

must be admitted that in some cases no morbid change

could bo detected. The experiments of Bernard, Brown-

Sequard, Schiff, and others upon the functions of the sym-

pathetic nerve lend strong support to this view of the

pathology of the disease. Exophthalmic goitre is ni/t

directly a fatal malady, but, on the other hand, complete

recovery is a less frequent result than partial improvement,

the patient continuing to suffer from chronic ill-health.

The disturbed condition of the heart's action leads in some
instances to permanent disease of that organ in the form of

dilatation of its cavities. In the treatment of exophthalmic

goitre the most successful results have been attained by
the use of digitalis, which has the eflect of giving tone to

the heart and contracting the dilated blood-vessels. The
tincture of digitalis, in doses of 5 to 10 drops twice or

thrice daily, is perhaps the best form of administration.

Where anaemia is present iron is indicated, and may be
combined with the digitalis, although in some cases it is

found to be unsuitable. In allaying the palpitation benefit

is said to have frequently followed the application of ice to

the cardiac region as well as to the thyroid gland. Iodine,

which is so valuable in cases of true goitre, is generally

admitted to be of no service in this disease, and ia rather

held to be injurious. (j. o. A.)

GOLCONDA, a fortress and ruined city, situated in the

NizAm's Dominions, 7 miles west of Hyderabad citj-. In
former times Golconda was a large and powerful kingdom of

the Deccan, which arose on the downfall of the BAhmani
dynasty, but was subdued by Aurungzebe in 1687, and
annexed to the dominions of the Delhi empire. The fortress

of Golconda, situated on a rocky ridge of granite,is extensive,

and contains many enclosures. It is strong and in good
repair, but is commanded by the summits of the enormous
and massive mausolea of the ancient kings about COO yards

distant. These buildings, which are now the chief character-

istics of the place, form a vast group, situated in an arid,

rocky desert. They have suffered considerably from the

ravages of time, but more from the hand of man, and nothing

but the great soliditj' of their walls has preserved them from

utter ruin. These tombs were erected at a great expense,

some of them being said to have cost as much as £150,000.
Golconda fort is now used as the niz.lin's treasury, and also

as the state prison. The diamonds of Golconda have obtained

great celebrity throughout the world ; but they were merely

cut and polished here, being generally found at Partial, near

the south-eastern frontier of the nizim's territory.

GOLD
THE colour, lustre, and power of resisting oxidation,

which this metal possesses, have caused it to be
valued from the earliest ages. Allusions to gold are fre-

quent in the Old Testament, and the refining of the pre-

cious metals by cupellation seems to have been a favourite

illustration with the Jewish poets.' Jewellery and vessels

found in Egyptian tombs afford evidence of the perfec-

tion attained in working gold at a period earlier than the

government of Joseph,- and drawings on tombs of about
this epoch clearly indicate the method of conducting the

operations of washing, fusing, and weighing the metal.

1 Percy's Metallurfiv of Lead, p. 177.
' Jacqueraart, Uislory of FunUtMre, translation) p. 33i;

Excavations in Etruria have brought to light beautiful

ornaments of gold, enriched with minute grains of the

metal, the workmanship of which was unrivalled until

Castellani studied and revived the methods employed by
Etruscan artists.' The Greeks were familiar with natural

alloys of silver and gold named electrmn, rough nuggets

of which were frequently stamped, and formed the

earliest coins in Lydia.* The colour of this electrum is

pale yellow to yellowish white, and it contains from 20 to

40 per cent, of silver.

' Archa:olofrical Jnirrnaf, ISfil, p. 365.
* " Notes on the Ancitnt Electnim Coins,'

I NumUmaii'' ^'hTonicU, part iv., 1875, p. 215.

by Barclay V. Head.
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I

Witli rogaril to the history of the metallurgy of go'.d, it

miy be mentioned that, according to Pliny, mercury was

employed in hia time both as a means of separating the

precious metals and for the purposes of gilding. Vitruvius

also gives a detailed account of the means of recovering gold,

by amalgamation, from cloth into which it had becu woven.

Properties.—Gold is the only metal of a yellow colour,

which is, however, notably affected by small quantities of

other metals ; thus the tint is sensibly lowered by small

quantities of silver, and heightened by copper. The surface

colour of particles of gold is often apparently reddened by

translucent films of brown iron ore. It is nearly as soft

as lead. The hardness varies, however, with the composi-

tion. Crystallized specimens from Oregon and Fraser

River, containing respectively 835 and 910 parts of gold

in 1000, are slightly harder than calc spar but sensibly

softer than fluor spar, or much harder than.the pure

metal. When pure, gold is the most malleable of all

metals. One grain may be beaten into leaves which cover

a surface of 56 square inches, and are only n-j-s'inrij''''

of au inch thick. Faraday has shown that the thickness

of gold leaves may be still furtlier reduced by floating

them on a dilute solution of cyanide of potassium. When
very thin, leaf gold appears yellow by reflected and green

by transmitted light. If, however, certain gold films are

heated, the light transmitted is ruby red ; the pressure of a

hard substance on the film so changes its state of aggrega-

tion that green light is again transmitted.' The metal is

extremely ductile ; a single grain may be drawn into a

wire 500 feet in length, and an ounce of gold covering a

silver wire is ccpable of being extended more than 1300
milei Gold can readily be welded cold, and thus the

finely divided metal, in the state in which it is precipitated

from solution, may be compressed between dies into discs

or medals. According to G. Rose,^ the specific gravity of

gold in the finely divided state in which it is precipitated

from, solution by oxalic acid ia 19 '49. The specific gravity

of ca.stgolJ varies from 1829 to 19-37, and by compression'

between dies the specific gravity may be raised from 19 37
to 19'41; by annealing, however, the -previous density is

to some extent recovered, as it then is found to be lOiO.
Its atomic weight is variously given as follows:—^19fi-67

(Berzeliusj, 19'6-3 (Levol), 196-5 (Wurtz), 196-0 (Watts).

The number adopted in this work (Chemistbt, vol. v. p.

528) is 190-2. Different observers have given the following

temperatures as its meltimj point

:

— 1425' C. (Daniell),

120U' C. (PouUlet), 13S0° C. (Guyton de Morveau). Uienis-

dijU,^ after comparing the several results, concludes 'that

it may be considered to be 1240° C. The electric con-

ductivili/is given by Matthiessen as 73-99 at 15-1° C., pure
siUer being 100 ; this depends greatly on its degree of

puKty,—the presence of a few thousandtlis of silver

lowering its conductivity by 10 per cent. The specific

resistance of the metal in electromagnetic measure, accord-
ing to the centimetre-gramme-second system of units, is

2154. Its conductivity /or heat is 53-2 (Wiedemann and
Franz), pure silver being 100. Its specific heat ia 0-324

(Regnault). Its coefficient of expaiuion for each degree be-

tween 0° and 100° C. is 0-000014661, or for gold which has
been-annealed 0-00001513G (Laplace and Lavoisier). The
specific magnetitm of the metal is 3-47 (Becquerel). De-
tails as to its tenacity and rigidity are given in the article

Elasticity. With regard to its volatility, Gasto Claveus^'
states that he placed an ounce of pure gold in an earthen

• Phil. Trmi!., 1857, p. 145/-
* Pogg. Ann., vol. Ixjciii. p. 1, and Ixxv. p. 40S.
• Eighth Ann. Report of Deputy Master of the Mint, -1877, p. 41.
* Archities Xlerlandaiscs, t. iii., 1868.
' Quoted by Dr T. Thomson, System <if Chemistry, 5th editioD, 1817,

^o). i. p. 484,

vessel in that part of a glass-house where the glass is kept
constantly melted, and retained it in a state of fusion for

two months without the loss of the smallest portion of its

weight. Kunkel describes a similar experiment, which was
attended with the same result. Homberg,* however, ob-

served that when a small portion of gold is kept at a

violent heat, part of it is volatilized. Both Macquer and
Lavoisier showed that when gold ia strongly heated, fumes
arise which gild a piece of silver held in them. lis

volatility has also been studied by Elsher, and, in the

presence of other metals by Napier.' Hellot affirms that

when an alloy of 7 parts of zinc and 1 part of gold is

lieated in air, the whole of the gold rises in the fumes of

oxide of zinc which are produced. Gold is dissipated

by sending a powerful charge of electricity through it when
in the form of leaf or thin wire. In the gold spectrum

riuggins has observed twenty-three lines, and the wav2
lengths of the three most important of these are 5231, 583Cr,

and 6276 respectively. Some preliminary observations on

the spectrum of the vapour at the temperature of the oxy-

hydrogen flame, made by Lockyer and Roberts,' showed
that there was a distinct absorption both at the blue and
at the red end.

The solvents for gold are given in the article Ciiemistey,

vol. v. p. 529. It may be added that finely-divided gold

dissolves when heated with strong sulphuric acid and a

little ilitric acid. Dilution with water, however, pre-

cipitates the metal as a violet or brown powder from the

solution so obtained. Gold is also attacked when strorg

sulphuric acid is submitted to electrolysis with a gold

positive pole.' W. Skey has shown '" that in substances

which contain small quantities of gold, the precious metal

may be removed by the solvent action of a tincture of

iodine or bromine in water. Filter paper soaked with

the clear solution is burnt, and the presence of gold is

indicated by the colour of the ash.

Occlusion cf Gas by Gold.—Graham has shown '^ that

gold is capable of occluding 0-48 of its volume of hydrogen,

and 020 of its volume of nitrogen. Varrentrapp has also

pointed out that "cornets" from the assay of gold may
retain gas if they are not strongly heated. Artificial

crystals of gold may be formed when the molten metal ia

slowly cooled.

Occurrence and Dislribulion.—Gold is found in nature

chiefly in the metallic state, or aa native gold, and less

frequently in combination with tellurium, lead, and

silver, forming a peculiar group of minerals confined

to a few localities in Europe and America. These are

the only certain examples of natural combinations of

the metal,—the minute although economically valuable

quantity often found in pyrites and other sulphides being

probably only present in mechanical suspension, althougli

for, practical purposes it may be spoken of as combined.

The native metal occurs tolerably frequently in crystals

belonging to the cubic system, the octahedron being the

commonest form, but other and complex combinations have

been observed. Owing to the softness of the metal, large

crystals are rarely well defined, the points being commonly
rounded. In the irregular crystalline aggregates branching

and moss-like forms are most common, and in Transylvania

thin plates or sheets with diagonal structures are character-

istic. These have recently been shown by Vom Rath to be

repeated combinations of distorted tetrahexahedra. During

the preparation of a mass of pure gold in the Mint at

London, some fine crystals which appear to be aggregations

of octahedra were obtained; and dendritic crystals of gold,

* Mem. Paris Academy, 1702, p. 147.

' Chem. Sm. Jount., vol. X. p. 2-29, vol. xi. p. 163.
" Proc. Roy. Soc, 1875, p. 344. » Spiller, CAjm. Xeics, x. 173.
" Itnd., xxii. 245. " Phil. Trans., 1806, 433,
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prepared artificially, liave been describetl by Cliestcr. It

is possible also to obtain gold in crystals by heating its

amalgam ; according to Kuaffl, an amalgam of 1 part of

gold with 20 parts of mercury is maintained at a tomiiera-

tnre of 80° C. for eight days. It is then heated to 80° C.

with nitric acid of specific gravity 1'35, when dull crystals

will be left, which become brilliant when more strongly

Heated. More characteristic, however, than the crystallized

are the irregular forms, which, when large, are known ais

"nuggets" or " pepltes," and when in pieces below j to

-}, ounce weight as gold dust, the larger sizes being dis-

tinguished as coarse or nuggety gold, and the smaller as

gold dust proper. E.^ccept the larger nuggets, which may
be more or less angular, or at time,s even masses of crystals,

with or without associated qyartz or other rock, gold is

generally found bean-shaped or in some other flattened form,

the smallest particles being scales of scarcely appreciable

thickness, which, from their small bulk as compared with

their surface, subside very slowly when suspended in water,

and are therefore readily carried away by a rapid current.

These form the " float gold " of the miner. The physical

properties of native gold are generally similar to that of the

melted metal and its alloys as described above. The com-

position varies considerably in dift'erent localities- as shown

in the following table :

—

Anahjscs'of Kath'C
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affluents, and the rivers of the central granitic mass of

France. In tlie Austrian Alps the gold quartz mines at

the Eathausberg, near Gasteiii, at a height of about 9000

feet above the sea-level, and at Zell, in Tyrol, are of

interest historically as having developed the system of

amalgamation in mills, although they are economically of

small importance at present. On the Italian side, in the

Valanzasoa and Val Toppa above Lago >raggiore, a group

known as the Pestarena mines have yielded from 2000 to

3000 ounces annually for several years past ; and more
recently a discovery of great interest of a highly auriferous

copper ore has been made at Ollomont in the Val d'Aosta.

In Hungary the gold-bearing veins of Schemnitz occur in

greenstones and trachytes of Tei^tiary a^e, the most power-

ful example, the Spiial'rrgaii'j, being filled with a mixture

of quartz and brown iron ore known as zinnopal, and contain-

ing gold associated with silver ores, galena, and pyrites. In

Transylvania, at Xngyag, the gold-bearing tellurium mine-

rals previously noticed are found in small veins traversing

greenstone trachyte. These are often very thin, as low as

ith to -^^ih of an inch, but each is carefully traced out, the

rock being impregnated with gold and silver to a certain

depth on each side. At Vurospatak, another Transylvanian

locality, gold with a very large proportion of silver and

associated with gypsum is worked in veins traversing a

Tertiary sandstone, being almost the only known instance

ol such a mode of occurrence.

The Russian empire has the largest gold production

among the countries of the Old ^Yorld, most of the produce,

however, being derived from its Asiatic territories. The
more important localities are situated on the eastern slope

oi the Ural chain, extending in a nearly north and south line

for more than 600 miles from 51° to C0° N. lat. The chief

centres are Jliask (55° N.), Kamensk (5G° 30' N.),

Berezovsk (57° N.), Nijne Tagilsk (5S° N.), and Bogoslowsk
(60° N.), the known deposits, which include both veins

and alluvial mines, extending for about one degree farther

uorth. The geological age of the Ural veins is tiot very*

well defined—strata of the Silurian, Devonian, and Car-

boniferous periods, which form regular parallel alternations

on the European slope, being present on the Asiatic side,

but in much disturbed and contorted positions, in associa-

tion with plutonic rocks, diorite, diabase, and granite, with

which the gold veins are intimately connected. The latter

are therefore of post-Carboniferous and probably of Permian
d.ite. At Berezovsk the mines cover an area of about 25

square miles, mainly composed of talcose, chloritic, and

clay slates, vertical or sloping at high angles, and pene-

trated by dykes of beresite, a fine grained rock made up
of quartz and white mica with some felspar and pyrites,

the latter usually transformed into brown iron ore.

These dykes, which have a general north-and-south direc-

tion are vertical, and are from 20 to 70 feet and upwards
in thickness, are traversed perpendicularly to their direction

by veins of quartz from the thinnest string to a maximum
of 3j or 4 feet thick, in which gold is associated with

brown iron ore or ochres, resulting from the decomposition

of pyrites. The working; being essentially shallow, none of

the associiited sulphides, galena, disulphide of copper, kc,
have as yet been found, as a rule, to be gold-bearing. The
valuable parts of the veins are almost entirely restricted to

the beresite dykes. The richest of the Ural mines are

those of Smolensk, near Miask, and Ouspensk, near the

village of Katchkar, in 52° N. The alluvial deposits which,

though called sands, are but very slightly sandy clays, ex-

tend to the north beyond the inhabited regions, and to the

south into the Cossack and Bashkir countries. The most

valuable diggings are in the district of j^fiask, where the

largest nuggets have been found, and in the Katchkar, which

%;; teoiaftaUe for the great nuniLsr of gsms, piak topazes,

emeralds, Ac, found in connexion with the gold. Mag-
netite, quartz, and platinum are very common in sdl

the Ural gold sands ; less common are hematite, titani-

ferous and chromic iron, pyrites, garnet, and, least of all,

zircon, kyanite, and diamond. These alluvial deposits are of

later Tertiary age, some of them containing traces of pre-

historic human work ; others are post-Pliocene, with the

remains of the mammoth, tichorrhine, rhinoceros, and other

mammalian fossils. Somewhat similar conditions prevail

in the alluvial gold region of the Altai. Besides the veins

and alluvial deposits, the Ural rocks, such as serpentine,

diorite, beresite, agrairite, itc, are at times auriferous.

The gold deposits of the Caucasus, though immortalized

in the tradition of Jason and the Argonauts, are now
entirely abandoned, the last attemut at working them
having been suspended in 1875.

In India gold is obtained in small quantities by native

gold w-ashers in various parts of the highlands of southern

Bengal, and more recently quartz veins and alluvial deposits

of considerable promise have been discovered in the district

of Wynaad, in the southern part of the iladras presidency.

On the Atlantic slopes of Xorth America the chief gold-

bearing localities are on the Chaudiere river, near Quebec,

and in Nova Scotia. In both instances the quartz veins

worked are contained in slates belonging to the Quebec
group of the Lower Silurian period, those of the latter

province being specially remarkable for their quasi-stratified

character, as they penetrate the slates at a very low

angle of inclination, and have been folded and corrugated

together with the containing rocks by subsequent disturb-

ances. Other deposits of old geological periods are found

in Tennessee and North Carolina,

On the Pacific side of America gold is found under very

different conditions, and on a much larger scale than on

the Atlantic side. The whole distance from Mexico to

Alaska may be said to be more or less auriferous, the most

extensive deposits being in the great north-and-south valley

of the Sacramento, which runs parallel to the coast, between

the so-called Coast Mountains and the Sierra Nevada, the

latter being distinguished further to the north in the

Cascade range. Others of less extent are known in the

Klamath, Columbia, and Fraser river basins; they extend in

the last two far back into the interior, to the region between

the Cascade range and the Rocky ^Mountains. In many
of these valleys alluvial deposits are developed to an extent

unparalleled elsewhere, the river channels being bordered

by banks or benches of gravel and sand, rising in terraces

to considerable heights on the flanks of the hills. For
example, at the Methow a tributary of the Columbia,

there are sixteen lines of such terraces, the highest about

1200 feet above the river; and at Colville, on the Columbia,

traces of old terraces, much degraded by frost and rain,

are seen at 1500 feet above the river. These gravels,

which are of Pliocene and more recent origin, are in

many places, though very unequally, auriferous, the richest

points being found in the bars or shingle banks of the

river after the summer floods, and in the channels of the

smaller tributary streams, where the poorer material has

been partially enriched by a process of natural washing.

The most extensive, or rather the best known because

most completely explored, deposits of this class are those

of the Upper Sacramento valley, in California (see vol iv.

p. 701).* Others of cc-isiderable importance are worked

in the Cariboo district on the Upper Fraser river, yielding

very coarse gold. Another discovery of a singular character,

the produce being a regular gold gravel, was made some

years back at Salmon river in Oregon, but the deposit,

though exceedingly rich, was soon' exhausted. Gold-

' .Sec .ilso Wliitncv, On the .1 icc'/tci/iu (rruKis c/llie Siara SauUiti

VVmbuas^, U.S., 1879.
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bearing quartz veins are also common over a large part

of California, notably in Grass Valley (vol. iv. p. 702), in

strata that are supposed to be of Triassic ago, the associated

minerals being iron and arsenical pyrites, galena, ic.

In C.ilaveras- county, tellurium ores like that of Tran-

sylvania are characteristic of the gold veins. In the

adjacent States of Nevada and Colorado, gold is so

intimately associated with silver ores that^it is for the

most part only obtained from the ultimate process of

refining the reduced silver. The same remark applies to

the most of the mines of Mexico, and on the south-west

coistof America, in Peru, Bolivia, and Chili. See Silver.

Very rich gold quarti has been brought from Carabaya

on Lake Titicica ; and recently considerable deposits both

alluvial and in veins have been opened at Caratal in Vene-

zuela and at St Elie in French Guiana, which are interesting

as proving the actual existence of Raleigh's Eldorado.

In Brazil the principal gold mines are upon veins in clay

slate, and a peculiar class of rocks known as Jacotinga

or Itabirite, and which are mixtures of quartz, chlorite, and

specular iron ore, the latter often occurring in large mirror-

like crystals several inches across. The gold occurs almost

entirely in pyritic minerals, being most abundant in ordinary

iron pyrites, and less so in magnetic and arsenical pyrites,

free gold being rarely seen. See Brazil, vol. iv. p. 224.

In Africa the chief gold-bearing localities arc on the west

coast—gold dust derived from alluvial washings forming

an article of export from many of the trading stations along

the Guinea coast. Latterly, alluvial deposits have been

worked in the mountains oE Transvail, in the Leydenburg

district (25'" S. lat., STE. long.), producing coarse nuggetty

gold in masses up to 11 lb weight, and in a few cases gold-

bearing quartz has been found in veins in talcose schist

and quartzite, closely associated with eruptive masses of

diurite. The age of these rocks is considered by Dunn' to

be Sdurian or Devonian, and the observed phenomena to

be similar to those generally observed in Australia. The

upper valley of the Nile produces a little gold in Abyssinia

and Nubia, the latter being the land of gold of the old

Egyptians. Very extensive ancient mines have been de-

scribed by Linant Bey In the district known as Attaki or

AUaki on the Red Sea, situated about 120 miles back from

Uas Elba, the headland midway between Berenice and

Sauwakin. These are probably the same mines that were

described by Diodorus Siculus, and one of tlie oldest

topographical documents known, a map or itinerary of the

route to them from the Nile, is preserved at Turin. In the

reign of Setee I., of the 19th dynasty, wells were opened

along this route, in order that the mines, that were then of

very great antiquity, might be reopened.- Similar ancient

gold mines have recently been discovered by Burton in the

land of Midian, on the east coast of the Gulf of Akaba.

The gold districts of Australia cover a very considerable

area, extending from the east side of the continent for

about 20' of latitude (18° to 38° S.), the more important

deposits being those of Victoria in the south. The

principal districts are in Victoria,—Ballarat, Castleniaine,

and Sandhurst, lying west and north from Melbourne, and

Beechworth near the Murray river to the north-east. In

New South Wales the gold fields are scattered over the

entire length of the colony from north to south, the more

important districts lying between the 32d and 36th parallels

of S. lat. on the western side of the Australian cordillera,

ou the upper tributaries of the Macquarie and Lachkn

rivers, the centre being about the town of Bathurst. This

is known as the western district. Another group, known as

th^ northern district, is on the eastern side of the mountains
near the Queensland boundary, in 29° S., Rocky River being
the principal locality ; while the southern district includes

Braidwood,i^delaide, Tumbarumba, and other localities near
the Murray river. In Queensland the chief localities are,

commencing on the south, Gympie and Kilkevan near Jlaiy-

borough, 2li° S. lat.; a group extending about 50 miles north

.and south of Rockhampton, in 24° 3U' S. lat., all near the

coast ; Eastern River, Hurley, and Peak Downs, about 300
miles inland on tlie 23d parallel ; and Cloinenny and Gilbert

on a stream running into the Gulf of Carpentaria, besides

numerous others. In all those localities two principal kinds

of deposits are. observed, namely, auriferous quartz veins

traversing slates of Silurian and Devonian age, which are

in intimate relation with masses of diorite and other

eruptive rocks ; and gold-bearing drifts of Miocene or even

newer Tertiary date, derived from the degradatiun of the

older strata. According to Daintree,' no aurilcrous vein of

any kind has been found in any Secondary or Tertiary

strata, or in the igneous rocks erupted through any such

newer formations; and as a result of his experience the same
observer gives the following as the modes of occurrence of

gold in Australia :— (1) In pyritic diorites and felstones in

Queenslaud, and their alluvial drifts; (2) in pyritic granites

in New South Wales
; (3) in drifts from aurilcrous serpen-

tine in Queensland, also in the two northern colonies
; (4)

in more or less regular veins with quartz and calcsiiar in

the preceding rocks
; (5) in quartz and other veins in

Devonian and Upper Silurian strata in proximity to similar

igneous rocks, which is the general character of the

Victoria quartz veins
;
(G) in veins of metamoiphic rocks

of unknown age in Queensland ; and (7) in quartz veins

in Lower Silurian strata, without any apparent connexion

with igneous masses. The latter occur only in Victoria, and

are of comparatively minor importance. In the northern

territory of South Australia, alluvial gold mining has re-

cently been developed to a considerable extent in the neigh-

bourhood of Port Darwin in the Gulf of Carpentaria, the

export being from 2000 to 3000 oz. monthly.

Stalislics.—There are no means of statins exactly the total gold

produce of the world for any particular year, as in many of the larger

producing countries no systematic returns are obtained, and in othera

where such returns are collected their publication is often delayed for

a considerable time. The following figiires, mostly derived from a

recent statistical work, A. Soetbeer, £d<:lmelall-Produ!:tion,'li79,

with some additions from late official sources, will give some idea o!

the relative importance of the different countries. Previous to 1837

the first place was held by Russia, and the estimated average annual

yield from all sources was, in the decennial period 1841-60,

1,760,500 ounces.

The contributions of the different countries are as follows :

—

S8.039

' Qmrterhj Joirrnnl of th( Geological Sixielii, xxxiii. p. 832.

' .Maiiettc Bey, llisloirc Anciennc (VE'pjpl, 1 807, p. 06. The oldest

notice of the mines goes back to the 12tb dynas*

United States 1S76, 2,n50,000«

Russia 1876,1,072,920 1877,1,281,260

New South Wales.. 1S76, 126,789 1877, 97,582

Victiiria 1876, 963,760 1877, 809,653 1878,

Queensland 1876, 410,330 1877, 468,418

Kew Zealand 1876, 322,016 1877. 371,685 1878,311,43*

Venezuela 1878, 150.0UO

New Granada 1876, 112,500

Africa 1875, 110,100

]ilc.\ico 1875, 65,950

Bolivia 1875, 64,300

Austria-HHng.iiy...l876, 61,214

Brazil 1875, 55,300

.Tapan 1876, 21,660

Chili 1876, 12,860

Kova Scotia . 1876, 12,039

Peru 1S76, 11,670

s Qunrlcrly Journal of the Geological Society, vol. xxxiv. p. 435.

* The two princip.il mines, on the Conistock lode, tlie CmsolWated

Virginia and California, produced, apart from 'silver, gold of the value

ia United States currency As follows: -
_

Cai,solid.lcdVlrglnh..f7.snU« «?,'S°?? ^I'UifSX
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Since 1851 the yield Las been very largely increased by Xhe
discovery of the Australian and Californian sources, iho annual
averages being

—

In 1851-1855 6,350,180 ounces
,,1856-1864. 6,624,850 „
„ 1861-1866 5,951,770 ,,

,, 1866-1870 6,169,660 „
,, 1871-1875 5,487.400 „

Proportion of GoliT in .Deposits.—A rich gold-bearing

deposit is quantitatively very different from one to which
the same term is applied when coulaining ores of other

metals. In the latter the useful material must as a rule

form a cousiderable proportion—one or more parts in a

hundred— of the mass ; while in the former, owing to the

superior value of the product, it rarely attains as much as

I per Sent., and is generally very much less, the amount of

gold contained in easily worked alluvial deposits being often

extremely small. For example, the yield of the Siberian

gold washings ranges from 12 grains to 1 dwt. 12 grains

per ton ;' while in the lodes, which are more difficult and
expensive to work, the proportion is about 8 dwts. per ton.

In the alluvial washings of California it is estimated at

about two shillings worth, equal to about -^ih. of an ounce,

per ton of gravel. Iii Australia the alluvial ground worked
in the colony of Victoria in 1878 is returned as averaging

25 grains (1 dwt. 1 gr.) per ton, or about double the

above quantity.

In vein raining, which is more difficult and costly, a

larger yield is necessary, but probably 5 dwts., or about

XI in value per ton, will in most places represent paying
quautities frgm quartz containing free gold, i>., not asso-

ciated with pyrites. The proportional yield and quantities

of the different kinds of auriferous materials treated in the

colony of Victoria during the last three months of 1878
were—

Tods.

Alluvial sand " washdirt" 173-3r9
Cement (gravel) requiring crushing. ...5871

Qu.irtz .- 222 775
Quartz tailings 11139
Pyrites and blanketing (ore col-

j

lected on blanket tables) j

Yicid per ton
oz. dwt gr.

1 1

... 4
... 9
.. 1

69-6
21-4

21

18

1-599 2 6 13-7

In the less tractable minerals, such as arsenical pyrites

occurring iu the lower portions of the veins, as much
as li to 3 oz. may be required for profitable working.

When associated with the ores of other metals, such as

silver, lead, and copper, the extraction of the gold is in

most cases an incidental and final operation m their metal
lurgical treatment, and may therefore be best considered in

the articles on these metals.

Mining.—The various deposits of gold may be divided

into two classes—"veins " and " placers." The vein min-

ing of gold does not greatly differ from that of similar

deposits of metals. It will only be necessary to refer here

to certain details of the extraction of gold in such cases. In
the placer or alluvial deposits, the precious metal is found
usually in a water-worn condition imbedded in earthy

matter, and the method of working aU such deposits is

based on the disintegration of the earthy matter by the

action of a stream of water, which washes away the lighter

portions and leaves the denser gold. In alluvial deposits

the richest ground is usually found in contact with the
" bed rock"; and, when the overlying cover of gravel is very

thick, or, as sometimes happens, when the older gravel is

covered with a flow of basalt, regular mining by shafts and
levels, as in what are known as tunnel-claims, may be

required to reach the auriferous ground. In the early days
of gold washing in California and Australia, when rich

alluvial deposits -Tere common at the surface, the moat
simple appliances sufficed ; the most characteristic being
the " pan," a circular dish of eheet-iron with sloping sides

about 13 or 14 inches in diameter. The pan, about two-
thirds filled with the "pay dirt" to be washed, 's held in

the stream or in a hole filled with water. The miner,
after separating the larger stones by hand, imparts a
gyratory motion to the pan by a combination of shaking
and twisting movements which it is impossible to describe

exactly, so as to keep its contents suspended in the stream
of water, which carries away the bulk of the lighter

material, leaving a black residue consisting of magnetic
iron ore and other heavy minerals, together with any
gold which may originally have been present in the mass.

The washing is repeated until enough of the enriched
sand is collected, when the gold is finally recovered by
careful washing or "pagning out" in a smaller pan. In
Mexico and South America, instead of the pan, a wooden
dish or trough, variously shaped iu diflferent districts, and
known as " batea,'.Vis used.

The " cradle," a simple appliance for treating somewhat
larger quantities, varies in length from 3 feet 6 inches to 7

feet, but the shorter length is that usually adopted.
Its nature will be evident from fig. 1, in which a is a
movable hopyer with

a perforated bottom of jjl ^ "-n

sheet iron in which the '-^ — ^

" pay dirt" is placed.

Water is poured on the

dirt, end the rocking

motion imparted to

the cradle causes the

finer particles to pass

through the holes in ^''- 1—Cradle,

the hopper on to the screen h, which is of canvas, and
thence to the base of the cradle, where the auriferous par-

ticles accumulate on the transverse bars of wood c, called

"riffles." Washing by the cradle, which is now but little used

except in preliminary workings, is tedious and expensive.

The " torn " is a sort of cradle with an extended sluice

placed on an incline of about 1 foot in 12. The upper end
contains a perforated riddle plate which is placed directly

over the riffle box, and under certain circumstances mercury
may be placed behind the riffles. Copper plates amal-

gamated with mercury are also used when the gold is very

fine, and even in some instances amalgamated silver coins

have been used for the same purpose. Sometimes the stuff

is disintegrated with water in a " puddling machine," which

is used, especially in Australia, when the earthy matters

are tenacious and water scarce. The machine frequently

resembles a brickmaker's wash-mill, and is worked by horse

or steam power.

In workings on a larger scale, wheVe the supply of water

is abundant, as in California, sluices are generally employed.

They are shallow troughs about 12 feet long, about J6 to

20 inches wide, and 1 foot in depth. The troughs taper

- 1 dwt. per ton corresponds to 1 part in 653,333 by weight, and
about 1 ia 5 or 6 millions by volume.

W^^^y^v^^^W^W^W'MW'/,

Fio. 2.—Sluice.

slightly so that they can be joined in series, the total length

often reaching several hundred feet. The incline of the

sluice varies with the conformation of the ground and the

tenacity of the stuff to be washed, from 1 in 16 to 1 in 8.

Fig. 2 represents one of the simplest forms of sluice as

X. — 94



746 GOLD
used in river diggings in the north-we^t of America. A
rectangular trough of boards, whose dimensions depend

chiefly on the size of the planks available, is set up on the

higher part of the ground at one side of the claim to be

worked, upon trestles or piers of rough etone-work, at such

an inclination that the stream may carry off all but the

largest stones, which are kept back by a grating of boarJs

about 2 inches apart at a. The gravel, which in this par-

ticular instance is from 12 to 16 feet thick, and with an

average breadth to the river of 25 to 30 feet, is dug by hand

and thrown in at the upper end, the stones kept back being

removed at intervals by two ijien with four-pronged steel

forks. The floor of the sluice is laid with riffles made of strips

of wood 2 inches square laid parallel to the direction of tlio

current (as at b, and in cross section at c), and at other

points d with boards having transverse notches filled with

mercury. These were known originally as Hungarian riffles.

The bottom of the working, which is below the drainage

level of the valley, is kept dry by a Chinese bucket pump e,

attached to a rough undershot wheel driven by the current

in the sluice. The sluice boxes are made in lengths, and

united together spigot and faucet fashion, so that they

may easily be removed and re-erected as the different parts

of the claim are progressively exhausted.

In the larger and more permanent erections used in

hydraulic mining, the upper ends of the sluices are often

cut in rock or lined with stone blocks, the grating stopping

the larger stones being known as a " grizzly." In order to

save very fine and especially rusty particles of gold, so-called

" under-current sluices " are used; these are Bb.allow wooden

tanks, 50 square yards and upwards in area, which are

placed somewhat below the main sluice, and communicate

with it above and below, the entry being protected by a

grating so that only the finer material is admitted. These

are paved with stone blocks or lined with mercury riffles,

80 that from the greatly reduced velocity of flow, due to

the sudden increase of- surface, the finer particles of gold

may collect. In order to save finely-divided gold, amalga-

mated copper plates are sometimes placed in a nearly level

position, at a considerable distance from the head of the

sluice, the gold which is retained in it being removed from

time to time. Sluices are often made double, and they are

usually cleaned up,—that is, the deposit rich in gold is

removed from them,—once a week. The gold is then re-

covered by " panning "

The application of a jet of water to the removal of

auriferous gravels by the so-called hydraulic system of

mining has already been noticed at vol. iv. p. 701.^ This

method has for the most part been confined to the country

of its invention, California, and the western territories of

America, where the conditions favourable for ita use are

more fully developed than elsewhere,—notably the presence

of thick banks of gravel that cannot be utilised by other

methods, and abundance of water, even though considerable

work may bo required at times to make it available. The
general conditions to be observed in such workings may be

briefly stated as follows :—(1) The whole of the auriferous

gravel, down to the " bed rock," must be removed,—that

is, no selection of rich or poor parts is possible
; (2) this

must be accomplished by the aid of water alone, or at

- times by water supplemented by gunpowder; (3) the con-

glomerate must be mechanically disintegrated without

interrupting the whole system ; (4) the gold must be

saved without interrupting the continuous flow of water;

and (5) arrangements must be made for disposing of the

vast masses of impoverished gravel

^ Much valuable information on this subject will also be found in the

Piftf. Annual Rtport of the United Statea CammissiimtTS ijf Mining
StatiiKos, Washiiigtoa, 1878, p, 890.

The general appearance of an hydraulic gold working is

seen in. tig. 3, the water being brought from a ditch on

the high giound, and through a line of pipes to the dis-

tributing hux, wlie-.ir-.o the bnincli pipes 8vi|iplying the

Fig. 3,~ll)-.lrauli.; Hnld Working

three jets diverge. The stream issues through a nozzle

resembling that of a fire engine (fig. 4), which is movable
in a horizontal plane around the vertical axis a, and in a
vertical plane on the spherical joint and centre b, so that

the direction of the

jet may be varied

through considerable

angles by simply mov-
ing a handle. The
material of the bank,

being loosened by the

cutting action of the -^'K-

water, crumbles into holes, or " caves in," and the snperm-

cumbent mass, often with large trees and stones, falls into

the lower ground. The stream, laden with stones and gravel,

passes into the sluices, where the gold is recovered in the

manner already described. Under the most advantageous

conditions the loss of gold may be estimated at 15 or 20

per cent, the amount recovered representing a value of about

two shillings per ton of gravel treated. The loss of mercnry

is about the same, from 5 to 6 cwt. being in constant use

per mile of sluice. About 1 cwt. ia added daily in at least

two charges. The average half-yearly consumption is

estimated at about one hundred flasks of 74 B) each, after

allowing for the amount recovered in clearing up and dis-

tillation of the amalgam. The latter operation is performed

at intervals of seven or fourteen days in the upper lengths

of the sluice, and half-yearly in the lower parts.

The dressing or mechanical preparation of vein stuff con-

taining gold is generally similar to that of other ores,

except that the precious metal should be removed from the

waste substances as quickly as possible, even although other

minerals of value that are subsequently recovered may be

present. This is usually done by amalgamation with

mercury. In all cases the quartz or other vein stuff must
be reduced to a very fine powder as a preliminary to

further operations. This may be dona in several ways,

e.g., either (1) by the Mexican crusher or arrastra, in

which the grinding is effected upon a bed of stone, over

which heavy blocks of stone attached to cross arms are

dragged by the rotation of the arms about a central spindle,

motion being furnished by mules or other power, or (2)

by the Chilian mill or trapiche, also known as the edge-

runner, where the grinding stones roll upon the floor, at

the same time turning about a central upright,—con-

trivances which are mainly used for the preparation of

sUver ores ; but by far the lai:ge3t proportion of the gold

quartz of California and Australia is reduced by (3) the

stamp mill, which is similar in -principle to that used in

Europe for the prepa-ation of tin and other ores, but has
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receivied special modification in many details. Fig. 5
represents the ordinary Californian pattern of a stamp mill.

The stamp is a cylindrical iron pestle faced with a chilled

cast-iron shoe, removable so that it can bo renewed when
necessary, attached to a round iron rod or lifter, the whdle
weighing from 600 to 800 11>. The lift .is effected by cams
acting on the under surface of tappets a, and formed by
cylindrical boxes keyed on to the stems of the lifter about
one-fourth of their length from the top. As, however, the

cams, unlike those of European stamp mills, are placed to

one side of the stamp, the latter is not only lifted but turned

partly round on its own axis, whereby the shoes are worn
down uniformly. The bed or mortar A is of cast-iron. The
height of lift may be between 8 and 10 inches, and the

number of blows from 30 to 90 per minute. The stuff,

previously broken to about 2 inch lumps in a Blake's rock-

breaker, is fed in through the aperture n at the back of the
" battery box," a constant supply of water being given

irom the channel i, and mercury in a finely divided state

is added at frequent intervals. The discharge of the com-
minuted material takes place through the aperture d, which
lb Covered by a thin steel plate perforated with numerous

Fia 5.—Stamp Mill,

slits about j'jth inch broad and J^th to -Jth inch long, a

certain volume being discharged at every blow and carried

forward by the Bushing water over the apron or table in

front, m, covered by copper plates filled with mercury,

Similar plates are often used to catch any particles of gold

that may be thrown back, while the main operation is so

conducted that the bulk of the gold may be reduced to the

state of amalgam by bringing the two metals into intimate

contact under the stamp head, and remain in the battery.

The tables in front are laid at an incline of about 8 degrees,

and are about 13 feet long ; they collect from 10 to 15 per

cent, of the whole gold ; a further quantity is recovered

by leading the sands through a gutter about 16 inches

broad and 120 feet long, also lined with amalgamated
copper plates, after the pyritic and other heavy minerals

have been separated by depositing in catch pits and other

similar contrivances.

When the ore does not contain any considerable amount
of free gold, mercury is not, as a rule, used in the battery.

The pulverized stuff is received upon blanket tables or

sluices. These are inclined boards covered with coarse

woollen cloth or sacking. The heavier particles become
entangled in the fibres of the cloth, v/h^ the lighter
deposits are carried forward by the current. At intervals
of a quarter to half an hour the surface of the blanket
is completely covered,' when it is removed, and its con-
tents are washed off in a tub of water and reserved for
further treatment. This consists of amalgamation, in a
contrivance analogous to the Hungarian mill subsequently
described, and subsequent treatment in pan amalgamators
somewhat similar to the arrasira in character, but with
grinding surfaces of iron instead of stone.

At Schemnifz, in Hungary, quartz vein stuff containing
a liMl* fold, partly free and partly associated with pyrites
and galena, is, after stamping in mills similar to those

described above, but without rotating stamps, passed

Fio. 6.— Hungarian Mill,

through the so-called Hungarian gold mill, iig 6. This

consists of a cast-iron pan a, having a shallow cylindrical

bottom b, holding 50 ft) of mercury, in which a wooden
runner c, nearly of the same shape as the inside of the pan,

and armed beloW with several projecting blades, is made
to revolve by gearing wheels placed either above, or, as in

the figure, below. The connexion of the runner with the

driving shaft is effected by the three-armed crutch shown
in plan at e, which sits on the square part of the shaft.

By means of set screws analogous to those of a flour mill,

the runner is adjusted at such a height that the knives

just clear the surface of the mercury. The stuff from the

stamps arrives by the gutter /, and, falling through the hole

in the middle of the runner, is distributed over the

mercury, when the gold subsides in virtue of its superior

density, while the quartz and lighter materials are guided

by the blades to the circumference and are discharged at </,

usually into a second similar mill, and sometimes to a third,

placed at lower levels, and subsequently pass over blanket

tables. The most advantageous speed" is from 12 to 14

revolutions per minute. The action of this so-called mill is

really more nearly analogous to that of a centrifugal pump,

as no grinding action takes place in it. The amalgam is

cleaned out about once a month. The average amount of

gold collected from 50 tons of stuff stamped, is abont 6 oz.

in the mills, and in the subsequent dressing processes 1 tti of

auriferous silver and 10 cwt. of lead. According to

Rittinger, mercury that has been purified by distillation

acts much more rapidly upon gold than such as has been

saturated with the metal without losing its fluidity, although

the amount that can be so dissolved is very smaU.

There are various forms of pin amalgamators of which

space will not permit a descriptioii to be given.V It toay

be stated, however, that experience of the great variety of

pans that have from time to time been devised has led to
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the adoption of the more simple forms, in which the grind-

ing is effected between horizontal ftat surfaces instead of

curved or conical bottoms, and in the pans now usually

employed these fiat grinding surfaces form an annular

floor round a central cone through which a vertical shaft

passes. The Knox pan, fig. 7, may be considered to be

fairly typical. It is of cast-iron, 4 feet in diameter and 14

inches deep. It has a

false bottom to form a

hollow annular space

through which steam

'•.sxn be introduced. The
centre of the yoke d
attached to the muller

m, is keyed to a vertical

wrought-iron shaft S,

2 inches in diameter,

which can be brought

in connexion with the

driving gear G. The
blocks r, r are of wood. „ - ,. _
T 1 • xu - 1AA FJQ. 7.— Knox Pan.
In working the pan 100
8) of skimmings are introduced, and water added until the

pulp will just adhere to a stick. After three hours grinding

the pulp is heated with steam. About 5 lb of mercury are

added for every charge, together with a cupful of equal

parts of saltpetre and sal ammoniac. After three hours

further working, water with a little caustic lime is added,

and the pulp is discharged first through an upper and then

through a lower hole.

One of the greatest difficulties in the treatment of gold

by amalgamation, and more particularly in the treatment

of pyrites, arises from the so-called sickening or flouring of

the mercury ; that is, the particles, losing their bright

metallic surfaces, are no longer capable of coalescing with

or taking up other metals. Of the numerous remedies pro-

posed the most efficacious is perhaps sodium amalgam.

It appears that amalgamation is often impeded by the

tarnish found on the surface of the gold when it is

associated with sulphui, arsenic, bismuth, antimony, or

tellurium. Wurtz' in America (1864) and Crookes in

England (1865) made independently the discovery that,

by the addition of a small quantity of sodium to the

mercury, the operation is much facilitated. It is also

stated that sodium prevents both the "sickening" and the

"flouring" of the mercury which is pioduced by certain

ossociated minerals. Cosmo Newberry has investigated with

much care the action of certain metals in impeding amalgam-
ation.^ Wurtz recoiumends two amalgams, one containing 2

and the other4 per cent, of sodium, and in practice 1 per cent,

or less of these is added to the mercury in the amalgamator.

Crookes employs three kinds, which he calls A, B, and C
amalgams ; each contains 3 per cent, of mercury, but the

B variety has, in addition to the sodium, 20 per cent, of

zinc, and C is mixed with 10 per cent, of zinc and 10 per

cent, of tin. The addition of cyanide of potassium has

been suggested to assist the amalgamation and to prevent
" flouring," but Skey^ has shown that its use is attended

with loss of gold.

Separation of Gold from the Amalgam.—The amalgam is

first pressed in wetted canvas or buckskin in order to re-

move excess of mercury. According to Rittinger, mercury

will dissolve from 0'05 to 0'08 per cent, of native gold of

standard G50 to 850 without loss of fluidity, the solubility

of the gold increasing with its fineness; and until the point

of saturation is reached, no separation of solid amalgam is

possible. Lumps of the solid amalgam, about 2 inches in

^ ATTurrican Journal o/ Science and Arts, vol. xli., March 1S66.
' Ul-e's Dictionary of Arts, supplement to 7th ed., p. 412
• Tmmaciions 0/ the Nero Zealand Institute. 187*5

dicimrter, are introduced into an iron vessel lined with a
paste of fire-clay and wood ashes, and provided with an

iron tube that dips below the surface of water. The dis-

tillation is then efi'ected by heating, care being taken that

the retort does not become visibly red in daylight. The
amalgam yields about 30 to 40 per cent, of gold. In

California the amalgam is retorted in cast-iron pans placed

in cast-iron cylinders 1 1 inches in diameter, 4 feet 6 inches

long, supported on brick work. The bullion left in the

retorts is then melted in black-lead crucibles, with the

addition of small quantities of suitable fluxes.

The extraction of gold from auriferous minerals by fusion,

except as an incident in their treatment for other metals,

is very rarely practised. It was at one time proposed to

treat the concentrated black iron obtained in the Ural gold

washings, which consists chiefly of magnetite, as an iron

ore, by smelting it with charcoal for auriferous pigiron, the

latter metal possessing the property of dissolving gold in

considerable quantity. By subsequent treatment with
Bulphvuio acid the gold could be recovered. Experiments
on this point were made by Anossow in 1835, but they

have never bsen followed in practice.

Gold in galena or other lead ores is invariably recovered

in the refining or treatment of the lead and silver obtained.

Pyritic ores containing copper are treated by methods
analogous to those of the copper smelter. This is exten-

sively done. In Colorado the pyritic ores containing gold

and silver in association with, copper are smelted in re

verberatory furnaces for regulus, which, when desilverized

by Ziervogel's method, leaves a residue containing 20 or

30 ounces of gold per ton. This is smelted with rich gold-

ores, notably those containing tellurium for white metal

or regulus; and by a following process of partial reduction

analogous to that of selecting in copper smelting, " bottoms "

of impure copper are obtained in which practically all the

gold is concentrated. By continuing the treatment of

these in the ordinary way of refining, poling, and granulat-

ing, all the foreign matters other than gold, copper, and

silver are removed, and, by exposing the granulated metal

to a high oxidizing heat for a considerable time, the copper

may be completely oxidized while the precious melals are

unaltered. Subsequent treatment with sulphuric acid

renders the copper soluble in water as sulphate, ar.d the

final residue contains only gold and silver, which is parted

or refined in the ordinary way. This method of sep.irating

gold from copper, by converting the latter into oxide and

sulphate, is also used at Oker in the Harz.

ChlorinatioK Procpss.—Plattner suggested that the resi-

dues from certain mines at Reichenstein, in Silesia, should

be treated with chlorine after the arsenical products had

been extracted by roasting. The process, which depends

upon the fact that chlorine acts rapidly upon gold, but

does not attack ferric oxide, is

now adopted in Grass Volley,

California, where the war-^e mine-

rals, principally pyrites from tail-

ings, have been worked for a
considerable time by amalgama-
tion. The roasting is conducted

at a low temperature in some
form of reverberatory furnace.

Salt is added in the roasting to

convert all the metals present,

except iron, into chlorides. The
auric chloride is, however, decom-

posed at the elevated temperature into finely-divided

metallic gold, which is then readily attacked by the chlo-

rine gas. The roasted mineral, slightly moistened, is next

introduced into a wooden vat, pitched inside, and furnisheu

with a double .bottom, -as is shown in fig. 8. Chlorine

Fig. -8.



GOLD 749

is led from a suitable generator beneath the false bottom,

and rises through the moistened ore, resting on a bed

of broken quartz below the false bottom, converting

the gold into a soluble chloride, which is afterwards

removed by washing with water. The precious metal

is then precipitated as metallic gold by sulphate of iron.

The process has been greatly improved in America by
Kiistel, Deetken, and Hoffmann ; with proper care it is

a very perfect one, and yields 97 per cent, of the gold

originally present in the ore. It is stated not to cost

more in California than SOs. a ton. Any silver origin-

ally present in the ore is of course converted into chloride

of silver and remains with the residue, from which it may
be extracted by the solvent action of brine or by amalga-

mation.

Refining or Pariing Gold from other Metals.—Strabo
states' that in his time a process was employed for refining

and purifying gold in large quantities by cementing or

burning it with an aluminous earth, which, by destroying

the silver, left the gold in a state of purity. Pliny shows
that for this purpose the gold was placed on the fire in an
earthen vessel with treble its weight of salt, and that it was
afterwards again exposed to the fire with two parts of salt

and one of argillaceous rock, which, in the presence of

moisture, eflfected the decomposition of the salt ; by this

means the silver became converted into chloride. In a

similar process still practised in New Granada the granulated

argentiferous gold is mixed with one part of common s It

and two parts ol brick dust. In the presence of moistu j,

effected by the passage of aqueous vapour through Ue
porcfus pots in which the mixture is heated, the salt acts on
the brick dust, producing silicate of soda, and the evolution

of hydrochloric acid affords a source of chlorine for the silver.

The chloride of silver formed fuses readily and drops off,

exposing a fresh surface of the alloy to the action of the gas.

Various methods for separating gold from silver or other

alloys appear to have been in use from ancient times.

Among these may be mentioned prolonged oxidation by
exposure to air, and treatment with sulphur, sulphide of

antimony, and corrosive sublimate. In the Harz, 2 ounces
of the granulated alloy of gold and silver were mixed and
heated with 1 ounce of sulphur, litharge being added to

separate the gold remaining in the sulphide of silver.

Parting by Nitric Acid, the old process of refining,

is now practised in England by only one firm, although
in some refineries both the nitric acid and the sulphuric

acid processes are combined, the alloy being first treated

with nitric acid. It used to be called " quartation," from
the fact that 4 parts of the alloy best suited for the opera-

tion of refining contain 3 parts of silver and I of gold.

The operation may be conducted in vessels of glass or

platinum, and each pound of granulated metal is treated

with a pound and a quarter of nitric acid of specific gravity
1-32. It is the method employed in the assay of gold
(see Assaying).

Refining by Sulphuric Acid is the process usually adopted
for separating gold from silver on the large scale. It

appears to have been proposed in France by Diz6 at the
beginning of ttie present century. It was actually in use
in France in 1820, and was introduced into the Mint
refinery, London, by Mr Mathison in 1829." It is based
upon the facts that concentrated hot sulphuric acid con-
verts silver and copper into soluble sulphates without
attacking the gold, the sulphate of silver being subsequently
reduced to the metallic state by copper plates with the
formation of sulphate of copper.

About 80 B) of the granulated alloy are boiled for three

> Fabbroni, Ann. Chim., t. Ixxii. p. 25.
' lieport on the Royal Mint, 1S37, Appendix, p. 59.

or four hours in a platinum vessel (fig. 9) with 2'5 times

its weight of sulphuric acid of specific gravity 1'84. The
sulphurous acids which arise are partially condensed before

being allowed to pass into the air. When the acid has

Fio. 9.—Refinery Siphon and Alembic

ceased to act on the metal, a small quantity of sulphuric

acid of specific gravity 1'53 is added, and, after a second

boiling, the contents of the vessel are allowed to settle.

The supernatant liquid is then withdrawn from the gold,

which falls to the bottom of the vessel, and is diluted

until its density is 1-21 or 1'26. The silver is usually

precipitated from solution by copper plates, but sometimes

iron is used, and the silver is roughly dried and compressed

by an hydraulic press before it is melted into ingots. The
gold, which is often again treated with sulphuric acid, is

then washed and melted into ingots that contain from 997

to 993 parts of gold in 1000. The operation of parting

may be conducted in iron or platinum vessels ; the use of

the former was advocated by M. Tocchi, and they are still

extensively employed. Magnificent vessels of platinum

have, however, been made in England by Messrs John-

son, Matthey, <5s Co. The alloys best suited for the

operation contain from 800 to 950 of silver and 50 to 200

of copper and gold, but the proportion of gold must not ex-

ceed 200 parts in 1000. Refiners obtain alloys in suitable

proportions by mixing together auriferous silver and argenti-

ferous gold, the proportions of the respective metals having

been previously indicated by assay. By such an arrange-

ment, silver which contains but the 0'0004 part of gold, or
2 '25 grains in the troy pound, may be profitably treated.

Cost of Refining.— Tlie charge to the public for refining

depends in a great measure on the amount of rnetal to be

operated upon and its richness. In England, however, it

may be considered to be about Id. per ounce for the silver

and 4d. per ounce for gold. In France the charge is

about 90 cents to 1 franc 25 cents for a kilogramme of silver.

The Lower Harz smelting works produce annually from

50 to 55 cwts. of test silver of an average fineness of 950
silver and 50 gold per 1000; the proportion of the latter

metal is, however, variable, being lowest (3 per 1000) in

the silver obtained from clean lead ores, and highest

(10 per 1000) in that separated from argentiferous copper

ores,—that from the mixed copper and lead ores being

of intermediate richness. The silver, in quantities of 25

kilogrammes, is refined upon small tests in a mufiHe, and

when sufficiently purified is granulated by ladling it into

water, whereby thin flattened granules suitable for dissolv-

ing are obtained.

The parting vessels (fig. 10) are of porcelain which, to

protect them against fracture by irregular heating, are

covered with wire netting and plastered over with a

mixture of clay and smithy scales. They are mounted
in a frame and set loose in an iron pot with a hemi-

spherical bottom, which is heated by a fire from below
;

the pot also serves to catch the contents of the porcelain

vessel if the latter should be accidentally broken. The
cover is perforated by a hole in the centre for the passage

of a lead pipe to carry off the sulphurous acid fumes.
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and a smaller one at one eide tlirougli which acid may
be introduced. These, as well as other connexions on the
pipes carrying off the vapours, are secured by water-joints.

The charge of about 200 ounces (6-25 kilogrammes) of
granulated silver is

treated with twice its

weight of sulphuric

acid marking 66°

Baum^, and, by care-

ful firing, is dissolved

in si.'C hours. The
proper management
of the heat is of im-

portance, as neglect

in the conduct of the

operation may easily

lead to a breakage of

the pot. When the

charge is completely

dissolved . the liquid

is allowed to settle

for some time, and
is then poured off

into a lead pan, where
the sifv r sulphate

solidifies. This, when
redissolved by an ad-

dition of water and
careful warming, is

treated with strips of

copper, the separation

of the silver being wN^\WMMbjtK^)»y.v ^

facilitated by agitat- v^^^^^^»^^^^^
ing the liquid. When Fig. 10.

the latter is found to' be completely free from silver the
heating is stopped, and the contents of the pan are allowed
to settle for eighteen hours, when the copper solution is

drawn off by a siphon and sent to the vitriol crystallizers.

In the precipitation of 100 kilogrammes of silver about
30 kilogrammes of sheet-copper are expended.
The precipitated silver is washed with water in a copper

vessel upon a linen filter until the reaction of copper in the
washings ceases, and then moulded in cylindrical blocks by
screw pressure, to express the residual water. These when
fire-dried are melted in black-lead pots, holding 75 ft, with
the addition of a little soda nitre.

The parted gold remaining in the porcelain pot, though
already sensibly finer than is usual when iron parting
vessels are used, still contains silver, and is therefore boiled
once more with sulphuric acid of 66° Baum^. Afterwards
it is washed with water until silver can be no longer
detected in the washings, vrhen it is transferred to a
porcelain dish and dried. When a quantity of about 10 lb

of gold has been accumulated, it is mixed with a little

borax glass, melted in a black-lead pot, and cast. The
resulting bars average -^nny fine.

Refininy by Chlorine Gas.—F. Bowyer Miller^ devised
in 1867 the following method for separating silver from
gold. The process, which is the one now adopted in the
Australian mints,^ consists in converting the silver into
chloride by the passage of a stream of chlorine gas through
the molten alloy. Clay crucibles are employed after hav-
ing been saturated with a strong solution of borax and
allowed to dry. The chlorine is introduced through the
gold by a clay pipe passing to the bottom of the crucible,

and connected with the chlorine generator in which the
ar.cessary pressure is obtained^by a pressure tube 8 feet

(

' ^

' C/iem. Soc. Journ., v. xxi.. isns, p. .'iofi.

* Fourth Annual Rci!on of Deputy-Master of Mint, 1873, p. 62.

high. The chloride of silver is easily poured off from the

surface of the molten metal, and by carefully fusing with

a little carbonate of soda, the small amount of gold it

retains is separated and falls to the bottom of the crucible.

The gold operated upon contains from 3 to 12 per cent,

of silver, and the average fineness of the refined gold is

994. The operation is now conducted on a considerable

scale in Australia, and in the years 1871 and 1872 no less

than 1,100,000 ounces of gold were refined by its aid in

Sydney alone. The absolute loss of gold does not exceed

14 parts in 100,000.

Touyhening Brittle Gold.—It will be seen from p. 751
that minute traces of certain metals, which do not exceed

the TijVo'''^ P^"^' ^^ ^^^ mass, render gold brittle and
unfit for coinage. Miller showed that the removal of the

deleterious metals might be effected by converting them

,

into volatile chlorides by a stream 'of chlorine gas. The
process was introduced into the English mint by Roberts,^

who successfully treated over 40,000 ounces of brittle gold

with but trifling loss of precious metal Wagner has

suggested* that bromine may replace chlorine in Miller's

process. Brittle gold may also be toughened by throwing
a small quantity of corrosive sublimate on to the surface

of the molten metal, but this method is wasteful, and the

fumes evolved are deleterious. The late Mr Wariugton ^

proposed to toughen brittle gold by the addition of about
10 per cent, of black oxide of copper. The process is

efficacious, but the crucibles become much corroded and
even perforated ; the standard fineness of the gold is, more-
over, lowered by such copper as is reduced to the metallic

state. If gold is but slightly brittle, it may be toughened
by pouring it in a thin stream through atmospheric air into

a crucible lined with borax, or by the addition of a small
quantity of chloride of copper.

Preparation of Pure Gold.—Chemically pure gold may
be prepared by several methods. The metal, either in the
form of powder or " cornets " from the purest gold that can
be obtained, is dissolved .in nitro-hydrochloric acid. The
excess of acid is driven off, alcohol and chloride of potas-

sium added to precipitate platinum, and the chloride of

gold is then dissolved in pure distilled water, the solution

being diluted until each gallon does not contain more than
half an ounce of the precious metal. The solution is allowed

to stand for several weeks, and the supernatant liquid is

carefully removed by a siphon from any chloride of silver

that may have fallen to the bottom of the vessel. The
gold may then be precipitated by a stream of carefully

washed sulphurous anhydride, or by the addition of oxalic

acid, formic acid, or ferrous sulphate. The spongy gold

is washed with dilute hydrochloric acid, distilled water,

ammonia water, and again with distilled water, after which
it is melted in a clay crucible with a littla bisulphate of
potash and borax, and poured into a stone mould. Roberts^
prepared by this method 70 ounces of gold of which the
average purity was 999'96, the precipitant being oxalic

acid. Gold precipitated by oxalic acid from an acid solu-

tion containing copper is always contaminated with cUpric
oxalate. E. Purgotti^ has, however, shown that by heating
the solution with the addition of potash, a soluble double
oxalate of copper and potash is formed, and the gold is left

in the pure state.

Alloys of Oold.—The most important alloys are those with silver

and copper. Those used for coinage at tlie present day contain from
800 parts of gold in 3000, the standard o( the Norwegian 2-kroner

'First and Second Annual Reports of Deputy Master of MM,'
p 1870-2, p. 93 and 34-re5pectiveIy.

Bull. Cliem. Soc. Paris, t. xjtv., 1876, p. 138.
' Chati. Soc. Journ , xiii. IS60. }>.il.

' Fourth Annual Report of Royal Mint, 1874, p. 46; CommitUe
of Britisk Association Report, 1873, p. 219. -

^ Zcitschr. Anal, Chcm., iat. 127.
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rpiera, to 08G 6, thai of the Austrian reichsdncateii, the aQoying
jafiial heing mainly copper. In England, when gold coins wer^
first introduced by Henry III., in 1257, they were of pure gold.

Edwai-d III., in 1315, waa the first to use a standard 994 "8, and in

1526 Henry VIII. issued crowns of the double rose of the standard
P16*6 for concurrent isgjie with sovereigns, and other coins of the

original standard 994 '8. In 1544 the standard for all gold coins

was reduced to 916'A, and again in 1646 to B83'4, tl^e lowest point
ever reached iu England. Mary restored the old standard 994'8.

Elizabeth directed that coins of both standards, 9.16'6 and 994'8,

should be issued, and the latter waa employed at intervals until

1640, Since then the lower standard, 916*6, has been solely used,

and, as is shown by the following extract from the Coinage Act of

1870, 33 Vic. c. 10, is the one now in use :

—

Denomination t<f

Colu.
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of jiUtinura, which, are iutroduced into a suitable vessel of platinum,

an arrangement by which it will be evident much time may be saved.

The boiling is then continued for fifteen or twenty minutes, when
the cornets are washed with distilled water, and treated with nitric

acid of specific gravity 1'3, and in this the cornets remain for

about the same period, after which they are again washed in distilled

water and dried.

Fig. 11.

(5.-) The comets are annealed, separately, in little clay crucibles,

or in the platiuum cups in which they have been boiled, by heating
them to bright redness. They then diminish considerably in bulk
as € (fig 11), and are of a pure yellow colour.

(6.) The cornets are then weighed in comparison with "check
assays " made on pure gold. Tiese " checks" are neces*3ary, as the
accuracy of the result of an assay is liable to be affected either by
retention of silver or copper, or by loss of gold by volatilization in

the muffle, solution in the acid, or retention in the cupel. The
weight of gold, therefore, indicated by the balance, may be either
less or greater than the amount originally present in the alloy. The
correction to be applied to a gold assay will be evident from the
following formula :

^—
Let 1000 be the weight of alloy originally taken

;

p the weight of the piece of gold finally obtained
;

X the actual amount of gold in the alloy expressed in

thousandths
;

a the weight of gold (supposed to be absolutely pure) taken
as a check, which approximately equals x

;

h the loss or gain in weight experienced by a during the
process of assay, expressed in thousandths

;

k the variation of ** check gold'" from absolute purity, ex-
pressed in thousandths ;

the actual amount of fine gold in the check-piece
k \

'

~ I, and X the corrected weight of the assay will

-^r^ ± 6 : J being added or subtracted according? as it is a

)33 or gain.

If a be assumed to be equal to
p±b

k
1000.

Example.—Let j? = 901 '1 thousandths.
920-0

then

•(

this equation becomes

1 + :

J- 0-3

i= 0-1

Then by the firet formnla

—

X - 901-1 -

gain IB weight.

- 0-3;
920 + 0-1

1000
For, as Jia a gain in weight, it must be deducted, hence

X - 901-1 - 0092 - 0-3
- 900-708.

And by the second formula— ^

„ 901-1-0-3

+ «1
1000

- 900-708
Asfay of Oold Ores.—500 grains of the finely powdered sample,

which must be taken with the greatest care and accuracy, ia passed
through a sieve of fine wire gauze with at least 80 meshes to the
linear inch. Any residue there may be of flattened particles oS

f[old is set aside for subsequent treatment, usually by direct cupel-
ation. Assay of the ore by fusion with litharge is best suited to
>res which do not contain much iron pyrites. For auriferous quartz

' Fourth Annual Report ofthe Deputy-Master ofthe Mint, 1373, p. 42.

BOO grains of the ore are fused with 500 gi-ains of red lead, 300
gi-ains of sodic carbonate, 20 grains of powdered charcoal, and 250
grains of borax. The mixture is iutroduced into a clay crucible,

which it should half fill, and is fused in an air furnace. The button
of reduced lead may be removed, either by pouring the contents of

the crucible into a mould, or by breaking the crucible when cold.

If the ore contains much iron pyrites, or is of the nature of

*' sweep,*' the name given to carbonaceous residues which accumu-
late in mints and goldsmiths' shops, it will be necessary to roast it

in a shallow fire-clay dish placed in a muffle. In the case of pyrites

containing about 7 dwts. to the ton, the operation would be con-

ducted on about 1000 grains. The roasted ore is then fused with
about the same mixture of fluxes as has been given for quartz.

Assay by Scorijication.—Scorification resembles cupellation, but
the oxide of lead jiroduced in the operation, instead of sinking into

a porous cup, is held in a flat saucer of fire-clay, and dissolves the

earthy constituents of the ore, leaving the precious metal to pass

into another portion of lead which remains in the -metallic state.

About 200 grains of the roasted ore are placed in the scorifier,

intimately mixed with 500 grains of granuluted and 50 grains of

borax lead ; 500 grains of lead are then distributed over the surface

of the mixture ; the contents of the scorifier are fused in a muftie
;

air is admitted to oxidize the greater portion of the lead ; and, at

the conclusion of the operation, the litharge should be perfectly

fluid and cover the molten lead. The slag may be freed from par-

ticles •-( precious metal by the addition at the conclusion of the

operation of a small quantity of powdered anthracite, which re-

duces a portion of the litharge to metallic globules, which fall

tliroii<;h the slag and unite with the lead button. The gold is then

separated by cupellation, and the silver with which it is nearly

always associated is removed by parting in nitric acid.

Assay by means of the Spectroscope.—Lockyer and Roberts ^ state,

as the result of a careful spectroscopic investigation of the alloys of

gold and copper, that it is possible to distinguish betwaen alloys of

these metals which only differ in proportion by Tcsrsnth part.

Their experiments have been repeated in America by A. E.

Outerbiidge.3 (W. C. R.—H. B.)

It will be convenient to give here, in connexion with

the article Gold, rather than in their proper alphabetical

place, the articles Goldeeating and Gold Lace.

GOLDBEATING. The art cf goldbeating is of great

antiquity, being referred to by Homer; and Pliny states

that one ounce of gold was extended to 750 leaves, eacli

leaf being four fingers square, -which is three times the

thickness of the ordinary leaf gold of the present time. In

all probability the art originated among Oriental communi-

ties, where the working of gold and the use of gold orna-

ments have been distinguishing characteristics from the

most remote periods ; and in India go.ldbeating ia still

carried on as a craft involving many mysteries and great

difBculties. On the coffins of the Theban mummies speci-

mens of original leaf-gilding are met with, where the gold

is in so thin a state that it resembles modern gilding. The

Incas of Peru do not appear to have been able to reduce

gold further than to plates which could be nailed for orna-

mentation on the walls of their temples. In England

goldbeating was confined to London until within the present

century. It was introduced into Scotland and the United

States within that period, and it is now practised in most

towns of any considerable size ; but eo far as concerns

Great Britain it is principaUy centred in London. One
grain of gold has been beaten out to the extent of 75 square

inches, and the same weight of silver to 98 square inches.

Taking a cubic inch of gold at 4900 grains, this gold-leaf

is the 367,650th part of an inch in thickness, or about

1200 times thinner than ordinary printing paper. The

silver, though spread over a larger surface, was thicker,

owing to the difference in its specific gravity ; but, calcu-

lated by weight, silver is the most malleable metal with

which we are acquainted, in that respect considerably

exceeding gold. This experiment does not, however,

determine the extent of the malleability of either metal,

as the means employed to test it W£re found to fail before

there was any appearance of the malleability of the metals

= Phil. Trans., 1874, vol. cUiv. p. 495.

* Joitmcl of the Franklin Institute, 1874.
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feeing exhausted. In practice the ayerage degree of tenuity

to which the gold is reduced is not nearly so great as the

example above quoted. A, "book of gold" containing 25

leaves measuring each 3J inches, equal to an area of 264

square inches, generally weighs from 4 to 5 grains.

The gold used by the goldbeater is variously alloyed,

according to the variety of colour required. Fine gold is

commonly supposed to be incapable of being reduced to

thin leaves. This, however, is not the case, although its

use for ordinary purposes is undesirable on account of its

greater cost. It also adheres on one part of a leaf touching

another, thus causing a waste of labour by the leaves being

spoiled ; but for work exposed to the weather it is much
preferable, as it is more durable, and does not tarnish or

change colour. The external gilding on many public build-

ings, such, e.^., as the Albert Memorial in Hyde Park,

London, is done with pure gold. The following is a list

of the principal classes of leaf recognized and ordinarily

prepared by British beaters, with thtJ proportions of alloy

per ounce they contain.

Name of Leaf

Red _
Pale rod

Extra deep
Deep
Citron _..

Yellow
Pale yellow....

Lemon
Green or pale..

White

Proportion
of Gold

Gmliiif

456-460
464
456
444
440
403
384
360
312
240

Pioporlion
of Silver

12
24
30

72
96

120
168
240

Woportlon
of Copper.

Gtajn%
20-24
1«
12
12
10

The process of goldbeating is thus conducted. The gold, having
been alloyed according to the colour debircd, is melted in a cru-

cible, at a higher temperature than is simply necessary to fuse it, as

its malleability is improved by exposure to a greater heat; sudden
cooling does not interfere with its malleable properties, gold differing

la this resjtect from some other metals. It is then cast into an ingot,

and flattened, by rolling between a pair of powerful smooth steel

rollers, into a ribbon of \\ inch wide and 10 feet in length to the
ounce. After being Hattened it is annealed and cut into pieces of

about 6J grs. each, or about 75 per ounce, and placed between the
leaves of a " cutch, " which is about h.iU an inch thick and Z\ inches

3<[unro, containing about 180 leaves of a tough paper manulactured
in Franco. Formerly fine vellum w.is used for this purpose, and
generally still it is interleaved in the ]iroportion of about one of

vellum to six of paper. The cutch is beaten on for about 20 minutes
with a 17-pound hammer, which reboumls by the elasticity of the

skin, and s;ivcs the labour of lifting, by which the gold is spread to

the sizo of the cutch ; each leaf is then taken out, and cut into four

pieces, and put between the skins of a "shoder," 4J inches square

and Jths of an inch thick, containing about 720 skins, which have
been worn out in the 6iiishing or *' mould" process. The shodcr
requires about two hours' beating upon with a O-jtound hammer.
As the gold will spread unequally, the shodcr is beaten upon after

the larger leaves have reached the edges. The effect of this is that

the mnrgiusof larger leaves come out of the edges in a slate of dust.

This allows time for the smaller leaves to reach the full size of the
ahodcr, thus producing a general evenness of size in the leaves. Each
leaf is again cut into four piece«i, and placed between the leaves of a
" mould,'' composed of about 950 of the finest gold-beaters' skins,

five inches square and three-quarters of an inch thick, the contents
of one shoder filling three moulds. The material has now reached
the last and most difficult stage of the process; and on the fineness

of the skin and judgment of the workman the perfection and thin-

ness of the leaf of gold depend. During the first hour the hammer
is allowed to fall principally upon the centre of the mould. This
causes gaping cracks upon the edges of the leaves, the sides of which
readily coqIoeco and unite without leaving a.iy trace of the union
after being beaten upon. At the second hour, when the gold is about
the 150,000th part of an inch in thickness, it for the first time per-

mits the ti-ansmission of the rays of light. In pure gold, or gold
but slightly alloyed, the green rays are transmitted ; and in gold
highly alloyed with silver, the pale violet rays pass. The mould
requires in all about four hours' beating with a 7-pound hammer,
when the ordinary thinness for the giSld leaf of commerce will be

reached. A single ounce of gold will at this stage be extended to

75x4x4—1200 leaves, which will trim tosquarcs of about 3^
inches each. The finished leaf is then taken cut of the mould,

10—27

and the rongh edges are trimmed off by slfps of the ratan fixed in
parallel grooves of an instrument called a waggon, the leaf being
laid upon a leathern cushion for that purpose. The sizes to whic4
British leaf is cut are 3, 3}, 3^, 3j, and 3^ incbea. The leaves
thus prepared ar« placed into " books " capable of holding 26
leaves each, which have been rubbed over with red ochre to prevent
the gold clinging to the paper. The leaf is used for gilding
picture frames, and for other ornamental purposes. See Gildino.

The fine membrane called goldbeaters' skin, used for

making up the shoder and mould, is the outer coat of the

caecum o^ blind gut of the ox. It is stripped ofiF in lengths

about 25 or 30 inches, and freed from fat by dipping in a
potash solution and scraping with a blunt knife. It i»

afterwards stretched on a frame ; two membranes are glued

together, treated with a solution of aromatic substances or

camphor in isinglass, and subsequently coated with white

of egg. Finally they are cut into squares of 5 or 5 J inches
;

and to make up a mould of 930 pieces the gut of about 380
oxen is required, about 2 J skins being got from each animal.

A skin will endure about 200 beatings in the mould, after

which it 13 fit for use in the shoder alone

The dryness of the cutch, shoder, and mould is a matter
of extreme delicacy. They require to be hot^pressed everj

time they are used, although they m.iy be used daily,

to remove the moisture which they acquire from the atmo
sphere, except in extremely frosty weather, when they
acquire so little moisture that then a difficulty arises from
their overdryness, whereby the brilliancy of the gold is

diminished, and it spreads very slowly under the hammer.
On the contrary, if the cutch or shoder be damp, the gold
will become that which is technically termed hollow or
sieve-like ; that is, it is pierced with innumerable micro-

scopical holes ; and in the moulds in its more attenuated

state it will become reduced to a pulverulent state. This

condition is more readily produced in alloyed golds than in

fine gold. It is necessary that each skin of the mould
should be rubbed over with calcined gypsum (the fibrinated

variety) each time the mould may be used, in order to pre-

vent the adhesion of the gold to the surface of the skin in

beating. Dentist gold is gold leaf carried no further than

the cutch stage, and should be perfectly pure gold.'

By the above process also silver is beaten, but not so

thin, the inferior value of the metul not rendering it com-

mercially desirable to bestow so much labour upon it.

Copper, tin, zinc, palladium, lead, cadmium, platinum, and
aluminium can be beaten into thin leaves, but not to the

same extent as gold or silver.

GOLD AND SILVER LACE. Under this heading a

general account may be given of the use of the precious

metals in textiles of all descriptions into which they enter.

That the.se metals were used largely in the sumptuous
textiles of the earliest periods of civilization there is abund-

ant testimony; and to this day, in the Oriental centres

whence a knowledge and the use of fabrics inwoven, orna-

mented, and embroidered with gold and silver first spread,

the passion for such brilliant and costly textiles is still most
strongly and generally prevalent The earliest mention of

the use of gold in a woven fabric occurs in the description

of the ephod made for Aaron (Exod. xxxix. 2, 3)—" And
he made the ephod of gold, blue, and purple, and scarlet,

and fine twined linen. And they did beat the gold into

thin plates, and cut it into wires (strips), to work it in the

blue, and in the purple, and in the scarlet, and in the fine

linen, with cunning work." In both the Iliad and the

Oc/yssfy distinct allusion is frequently made to inwoven and
embroidered golden textiles. Many circumstances point to

the conclusion that the art of weaving and embroidering

with gold and silver originated in India, where it is still

principally prosecuted, and that from one great city to

another the practice travelled westward,—Babylon, Tarsus,

Baghdad, Damascus, the islands of Cypru-s and Sicily, Con-
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stantinople and Venice, all in the process of time becom-

ing famous centres of these much prized manufactures.

Alexaiidti' the . Great found Indian kings and princes

arrayea in robes of gold and purple ; and the Persian

monarch Darius, we are told, wore a war mantle of cloth

of gold, on which were figured two golden hawks as if

pecking at each other. There is reason, according to

Josephus, to believe that the " royal apparel " worn by
Herod on^the day of his death (Acts xii. ^1) was a tissue

of silver. Agrippina, the wife of the emperor Claudius,

had a robe woven entirely of gold, and from that period

downwards royal personages and liigh ecclesiastical digni-

taries used cloth and tissues of gold and silver for their

stcte and ceremonial robes, as well as for costly hangings

and decorations. In England, at different periods, various

names were applied to cloths of gold, as ciclatonn, tar-

tariunr, naques or nac, baudekin or baldachin, Cyprus
damask, and twssewys or tissue. The thin flimsy paper

known as tissue paper, is so called because it originally was
placed between the folds of gold " tissue " to prevent the

connguous surfaces from fraying each other. At what time

the drawing of gold wire for the preparation of these tex-

tiles was first practised is not accurately known. The art

was prouably introduced and applied in different localities

at widely different dates, but down till mediieval times the

method graphically described in the Pentateuch continued

lo be practised with both gold and silver.

Fabrics woven with gold and silver continue to be used'

on^the largest scale to this day in India ; and there the

preparation of the varieties of wire, and the working of tho

vi^rip'js forms or lace, brocade, and embroidery, is at once

an important and peculiar art. The basis of all modern
fabrics of this kind is wire, the " gold wire " of the manufac-
turer being in all cases silver gilt wire, and silver wire

being, of course, composed of pure silver. In India the

wire is drawn by means of simple draw-plates, with rude

and simple appliances, from rounded bars of silver, or gold-

plated silver, as the case may be. The wire is flattened

into the strip or ribbon-like form it generally assumes by
passing it, fourteen or fifteen strands simultaneously, over

a fine, smooth, round-topped anvil, and beating it as it

passes with a heavy hammer having a slightly convex

surface. From wire so flattened there is made in India.

soniri, a tissue or cloth of gold, the web or warp being

composed entirely of golden strips, and ruperi, a similar

tissue of silver. Gold lace is also made on a warp of thick

yellow silk with a weft of flat wire, and in the case of

ribbons the warp, or web is composed of the metal. The
flattened wires are twisted around orange (in tho case of

silver, white) coloured silk thread, so as completely to cover

the thread and present the appearance of a continuous wire;

and in this form it is chiefly employed for weaving into

the rich brocades known as kincobs or kinkhAbs. Wires
flattened, or partially flattened, are also twisted into exceed-

ingly fine, spirals, and in this form they are the basis of

numerous ornamental applications. Such spirals drawn

out till they present a waved appearance, and in that state

flattened, are much used for rich heavy embroideries termed

karchobs. Spangles for embroideries, ic, are made from

spirals of comparatively stout wire, by cutting them down
ring by ring, laying each Q-like ring on an anvil, and by a

smart blow with a hammer flattenmg it out into a tliin

round disk with a .slit extending from the centre to one

edge. Fine spirals are also used for general embroidery

purposes. The demand for various kinds of loom-woven
and embroidered gold and silver work-in India is immense;
and the variety of textiles so ornamented is also very great.

" Gold and silver," says Dr Birdwood in his llcindbock to

the Britisli- Indian Scclion, Penis Exlnhition, 1878, "are
worked into the decoration of all the more costly loom-

made garments and Indian piece goods, either on the

borders only, or in stripes throughout, or in diapered figures.

The gold-bordered loom embroideries are made chiefly at

Sattara, and the gold or silver striped at Tanjore ; the gold

figured mnshnis at Tanjore, Trichinopoly, and Hyderabad
in the Deccan ; and tlie highly ornamcntrd gold-figured

silks and gold and silver tissues principally at Alimcdabad,'

Benares, Murshedabad, and Trichinopoly."

Among the Western communities the demand for gold

and silver lace and embroideries arises chiefly in connexion

with naval and military uniforms, court costumes, public

and private liveries, ecclesiastical robes and draperies,

theatrical dresses, and the badges and insignia of various

orders. To a limited extent there is a trade in gold wire

and lace to India and China. The metallic basis of the

various fabrics is wire round and flattened, the wire being

of three kinds— 1st, gold wire, which is invariably silver

gilt wire ; 2d, copper gilt wire, used for common liveries

and theatrical purposes ; and 3d, silver wire. These wires

are driwn by the ordinary processes, and the flattening,

when done, is accomplished by passing the wire between
a pair of revolving rollers of fine polished steel. The vari-

ous qualities of wire are prepared and used in precisely the

same way as in India,—round wire, flat wire, thread made
of flat gold wire twist2d round orange-coloured silk or

cotton, known in the trade as " orris," fine spirals and
spangles, all being in use in the West as in the East. The
lace is woven in the same manner as ribbons, and there are

very numerous varieties in richness, pattern, and quality.

Cloth of gold, and brocades rich in gold and silver, are

woven for ecclesiastical vestments and draperies.

The proportions of gold and silver in the gold thread for

the lace trade varies, but in all cases the proportion of gold

is exceedingly small. An ordinary gold lace wire is drawn
from a bar containing 90 parts of silver and 7 of copper,

coated with 3 parts of gold. On an average each ounce

troy of a bar so plated is drawn into 1500 yards of wire;

and therefore about 16 grains of gold cover a mile of wire.

It is estimated that about 250,000 ounces of gold wire are

made annually in Great Britain, of which about 20 per cent,

is used for the headings of calico, musli;i, itc, and the re-

mainder is worked up in the gold lace trade.

GOLDAST, Melchiou Haiminsfeld (1570-1635), an
historical writer and collector whose works did great service

to the study of the older documents of Germany, was born,

January 6, 1576 (or 1578), of poor Protestant parents, near'

Eischofzell inThurgau. His university career atlngoldstadt

and Altdorf was cut short by his poverty; but at length, in

1G03, after he had spent some time at St Gall and Geneva,
partly supported by tho learned and benevolent jurist

Bartholomeus Schobinger, he obtained the post of secre-

tary to Henry, duke of Bouillon, and with him he went
to Heidelberg and Frankfort-on-the-Main. But Goldast,

though able and laborious, had fallen into an unsettled

way of life, and in 1604 we find him in the service of

the Baron Hohensax—then the possessor of that unique

manuscript of old German poems which now forms one of

the treasures of the National Library at Paris, and which

Goldast was the first to make partially accessible by the

press. Before' long he was back in Switzerland, and by
160€ he was again in Frankfort living by his pen, and
finding his efforts to obtain a regular past frustrated by
Lipsius and Scioppius, whom ho had oficnded by his out-

sppkennees. In 1611 he was appointed counciUorot the

\
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court of Saxe-Weimar ; in IGlo he entered the service of the

count of Schaumburg at Biickeburg, and in 1625 returned

to Frankfort. As the transport of his books from Bucke-

burg to Frankfort was attended with danger, owing to the

warlike operations then on foot, he entrusted them to the

town of Bremen, and they now form part of the municipal

library. Appointed in lfj27 councillor to the emperor and
to the elector of Tieves, Goldast soon after passed into

the service of the landgrave of Hesse-Darmstadt, who raised

him to be chancellor of the university of Giessen. He died

at Qiessen in the beginning of 1G35. Nothing perhaps

proves the value of Goldast's labours better than the fact

that, in consideiation of the service he Jias rendered, the

modern historical and philological investigator is willing to

condone the almost unpardonable sin of direct. literary

forgery of which he has been accused and convicted.

Amon^ his more impoitant works are his Par(cncticorwn vdcruin

(Lille, 1604), wliisli containoj the Ktmiq Tyro von Schotlland,

tlio JVtnsbckcn^ ami the iVinsbckin\ lleru>n Alama^rrikctrum
Scriptons, Frankf. 1605, 3 vols., new ed. by SenckenberR, ibid. 1730;
Mnnnrchid S. homani imperii, Fraukf. 1621 ; Commentarii de rcg^w

/ioluinitv, Hanover, 1G27, now cd. by H. Sclimink, Frankf. 1719.

Ho edited the works of Pirkhciincr and l)c Thou; and a volume
of correspondence, Viyorui\ Cll. ad Goldastum cjiiitolce, was
puljHsiiod ill 1638. See Scnckcnberg's Goldasli Meinoria, pre6.xed

to lixr. Alaaiaun. Scrip., 1730; Bayle's Dictionary, and Voa
liauiucr, Gcschichtc del- gcr'nanischeii Fhilologie, llunich, 1870

GOLDBERG, a town in the Prussian province of Silesia,

capital of a circle in the government district of Liegnitz, is

situated 14 miles S.W. of that town, on the Katzbach, an

affluent of the Oder. Tlie principal buildings are an old

church dating from the beginning of the 13th century, the

Schwabo-Priesemuth institution, completed in 1876, for the

board and education of orphans, and the gymnasium, which
in the 17th century enjoyed great prosperity, and numbered
Wallenstein among its pupils. The chief manufactures are

woollen cloth, flannel, gloves, stockings, leather, and beer,

and th.ire is a considerable trade in corn and fruit. Gold-

berg owes its origin and name to a gold mine in the neigh-

bourhood, which, however, has been wholly abandoned since

the time of the Hussite wars. Population (1875), 6492.

Tlie towu suflVred heavily from the Tartars in 1241, from the

plague ill 1334, from the Hussites in 1428, and from the Saxon,
inip(.»rial, and Swedish forces during the Tliirty Years* AVar. On
27th M.iy 1813 a battle took pl.Tce near it between the Fiench umrer
Macdonald and the rear guard of the Russians under Wittgenstein;

and on the 23il Augtjst of the same year a skirmish, in which Jlac-

donald suffered defeat from the Pru.'jsians under Bllicher.

GOLD COAST, a British colony in Western Africa recon-

stituted on the 2-lth of July 1876 by a royal charter which

defines it as consisting of two settlements— (1) the Gold
Coast proper, comprising "all places, settlements, and terri-

tories which may at any time belong to us in AV'^estern

Africa, between the fifth degree of west longitude and the

second degree of east longitude; and (2) the settlement of

Lagos, similarly comprising all possessions between the

second and fifth degrees of east longitude." The charter

appoints a governor, establishes a legislative andan executive

council, and authorizes the appointment ofjudges and other

legal officers, &.C. Both the Gold Coast colony and Lagos
had previously been administered by lieutenant-governors

dependent on the governor of Sierra Leone ; and the two
divisions are still sufficiently distinct to require separate

treatment.

By Bosnian, the Dutch factor at Elmina in the begin-

ning of the 18th century, the Gold Coast is said to extend
" about 60 miles, beginning with the Gold River, 3 miles
west of Assini, or 12 miles above Axim, and ending
with the village Ponni, 7 or 8 miles east of Acra."'

In modern times, Cape ApoUonia (2° 35' W. long.) being

* See A'auwkturige Besc^iryving van de Guinese Ooud-Tand-en
Save Kust, Amsterdam, 1709 (frequently translated).

accepted as the western boundary, and the mouth of the

Volta river (0° 41' 2" E. long.) as the eastern, the whole coast

measures about 225 miles, and this is divided into two
sections, the windward or western and the leaward or

eastern, the boundary between the two being the Secoom
river (0° 3' 2" W. long.). Beginning at the west, the first

places on the coast that deserve to be mentioned are Grand
Bassam and Assini, both French settlements up to 1870.

The mouth of the river Assini forms the outlet of a scries of

lagoons, the eastmost of which is fed by a considerable river

-^the Tanno or Tando. About 55 miles eastward from this

pi5int are the Four Hills or Hummocks o£ ApoUonia, where

the English formerly had a fort ; and about 20 miles from

ApoUonia is the mouth of the Ankobne. Three miles

further and we come to Axini, the site of an old Dutch fort

built near the mouth of the Axim river; and other 20
miles and we reach Great Friedrichsburg, founded by the

Brandenburg Company. Rounding Cape Three Points

(2° 7' W. long.), whose vicinity is marked by a line of

breakers nearly 2| miles long, the first place of importance

that we find is Akodah or Aquidah, and 10 miles beyond
Akodah lies the better known Dixcove or Dick's Cove.

From Dixcove Pompendi is distant 10 miles, and other 12

or 13 miles brings us to Secondee, which is only 8 or 9

miles from the mouth of the Busum (or Sacred) Prah.

With the exception of the Volta this is the largest river of

the Gold Coast ; it is on one of its sub-tributaries that

Coomassee isaiuated. At the mouth of the Beyah, 19 or 20
miles eastward, stands Elmina, or in the native language

Edena, one of the most important posts of European
settlement, with a native population of some l(i,000 (see

Elmina). Eight miles east of Elmina is Cape Coast

Castle, which was the capital of the British territory

until 1876. Anamaboe, 10 miles distant, is a town of

some 4000 or 5000 inhabitants, with a free port and a

good landing-place ; and about 38 miles further on we come
to Winnebah, which up till 1812 was the seat of an

English fort. About 11 miles eastward there is another

abandoned fort at Barrocoe ; and at Barrocoe we are only

23 miles from Acra or Accra (in Tshi Nkran), the present

capital of the Gold Coast colony. It was selected instead of

Cape Coast Castle on account of its comparatively healthy

position. In the words of Dr A. F. Elliot, it is the healthiest

station on the west coast of Africa, being surrounded for

miles by fresh undulating ground, and backed at the distance

of a day's journey, or about 30 miles, by a range of bills

where Europeans can recruit. A sanitary station has been

fixed at Akropong, 1800 feet above the sea-level, where

thG-J5asel missionaries have their headquarters. About 2

miles east of Acra is' the old Danish fort of Christiansborg.

Theio is no station of much importance except Tassi, Ponce,

and Great Ningo or Ningua, in the 60 miles between Acra

and the Volta. The Volta, otherwise known as the Firaw,

the Shilao, or the Amu, is a large river, the course of v.'hich

has been only partially explored, but which may be. ex-

pected to furnish a means of opening up the interior. In

December 1875, M. M. J. Bonnat, journeying partly by

water and partly by land, proceeded as far as Salaha or

Paraha, a« commercial town of some 18,000 inhabitants.

He reports that the Labelle rapids, though 25 feet high, can

be ascended by steamers during the rains in September and

October, because at that season the river rises 50 feet. The
lovrer part-of the course is of difficult navigation in the dry

season owing to the shallows. Addah, on the right bank

of the river near its mouth
;
Quittah, the seat of a British

fort ; and Jellah Coffi, a trading port, are the principal

places on the coast between the Volta and Flouhow, which

lies at the eastmost extremity of the Volta lagoon. Accord-

ing to the ordinary divisions we enter tho Slave Coast

when we proceed east of the Volta.
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Such are the chief points of interest along the Gold Coast, but

there ia a considerable range of terntory extending from 20 to 60

miles inland, which belongs to the colonial protectorate ; and about

this a few words are necessary. The western portion of the pro-

tectorate is occupied by the woody hill country of Fanti, which

stretches northwards towards Ashantee. From the mouth of the

3ecoom a fine range varying in height from 1200 to 1500 or 1600

Tect stretches N.N.E. , and divides the eastern poition into two
halves. Between the mountains and the sea there are large stretches

of prairie land, ia which the grass grows to a height of 10 or 12 feet.

The inhabitants of the Gold Coast may be divided into two great

classes—the Tshi or Chee, a black type, and the Acra, a red type.

The Fantis and Ashantis, both belonging to the former class,

have already been described in Ashantee. The Akcms live in a

thick forest region, and maintain existence by hunting, gold-digging,

and the gathering of wood snails. The capital of tiieir country is

Kyebi.* The Aquapems are extensively engaged in agriculture and

in trade, both with the other tribes and with Europeans. The Ga
or Acra, a clever race, greatly modified by contact with European

culture, are to be found in all the towns of the West African coast

as artisans and sailors. They are employed by the interior tribes

as middle men and interpreters. On the right bank of the Volta

are the Adangme' or Adampe, distinguished by strength and rude-

ness. The Crobos live in little villages in the midst of the palm

tree woods which grow round about the Croboberg, an eminence about

1000 feet high.

The Tshi or Chee language' belongs to the great piefix-piono-

minal group. It comprises many dialects, which may, however,

be reduced to two classes or types.* Akan dialects are spoken in

AssinI, Anmnahia (ApoUonia), Awini, Ahanta, Wasaw, Tshuforo

(juffer or Tufel), and Denkyera in the west, and in Asen, Akem,
and Aquapera in the east, as well as in the different parts of

Ashantee. Fante dialects are spoken, not only in Fanti proper, but

in Afutu or the country round Cape Coast, in Abora, Agymako,
Akomfi, Gomoa, and Agona. The difference between the two types

is not very great; a Fanti, for example, can converse without much
difficulty vrith a native of Aquapem or Ashantee, his language being

in fact a deteriorated form of the same original. Akem is considered

the finest and purest of all the Akan dialects. The Aquapem,
which is based on the Akem but has imbibed Fanti influences, has

been made the book-language by the Basel missionaries. Abo'it

a million people in all, it is estimated, speak dialects of the Tshi.

The south-eastern corner of the Gold Coast is occupied by another

language known as the Ga or Acra, which comprises the Ga proper

and the Adangrae and Crobo dialects. Ga proper is spoken by about

40,000 people, including the inhabitants of Ga and Kinka (i.?.

,

Dutch and British Acra, in Tshi, Nkran, and Kankan), Osu (t.e.,

Christiausborg), La, Tessi, Ningua, and numerous inlnnd villajjes.

It has been reduced to writing by the missionaries. The Adangme
and Crobo dialects are spoken by about 80,000 people. They differ

verv considerably from Ga proper, but books printed in Ga can be

used by both the Crobo and Adangme natives. Another language

known as Guan is used in parts of Aquapem and in Anum beyond
the Volta ; but not much is known eitner about it or the Obutu
tongue spoken in a few towns in Agona, Gomoa, and Akomfi. The
dialects of the Ahanta country have still to be investigated.'

Mahometanism and Christianity are both making themselves felt

to some extent among the natives of the Gold Coast. A Danish
mission was started at Christiansborg about 1736 by Protten and
Huckoff, the Moravian brethren. In 1835 the Wesleyan mission

began its labours among the Fanti. The Basel missionaries had
made a start in 1828, but it was not till 1835 that they were fairly

settled at Akropong, the capital of Aquapem. They now have
stations also at Kyebi, at Kukurantimy, at Abune, at Abokoli, at

Addah, and at Acra, and the leaders of the English expedition

against the Ashantees speak very highly of their labours.

Tb3 climate of the Gold Coast is notoriously unhealthy.

At Cape Coast Castle the thermometer ranges from 72" to

85' or 90°, and the amount of moisture in the atmosphere is

very great. Not only are the coasts in many places lined

with swamps and lagoons, but, according to Dr Gordon, the

* See an interesting paper by Captain Hay. *'0n the District of

Akera in West Africa," in Joum. Roy. Oeogr. Soc.^ London, 1876.
* Adangme— Adan-gbe, t'.c, Adah language, so called from the town

of Ada or Addah on the Volta.
* This name appears in a great variety of forms— Kwi, Ekwi, Okwi,

Oji. Odschi, Otsui, Tyi, Twi. Tshi, Tschi, Chwee, or Chee.
* See Rev. J. G. Christaller, A Orammar of the Ashatite and Fante

Language called Tshi, Ba<iel, 1875.
* See D. L. Cart and F. P. Brown, M/antsi (i.e., Fanti) Grammar^

Cape Coast, 1863 ; Z»iuniermann, Oramm/itical Sketch and Vocabulary

of the Akra or Oa lanyvxuj', Stuttgart, 1858 ; and A Dictionary,

En/jJiik, Tihit Akra,\)-j Christallc.-, Locber, and Ziiamermaun, Eaccl,

1874.

very basis rock of the country—a granite in which iron ore
and hornblende are present—gives off under the influence of

the air and the rain large quantities of sulphuretted hydrogen
gas. The native towns are populous and dirty, and to add
to the evil it was, until the prohibition of the British autho-

rities (at Elmina by Colonel Festing, and at Cape Coast

by Governor Strahan), the custom to bury tlie dead in the

floors of the houses. Intermittent fevers, remittent fevers-

(the so-called coast fever is of this class), and dysentery are

the diseases most to be dreaded by the European. " The
native inhabitants," says Marcus Allen, "appear to enjoy

tolerable health and to live to au average age; but in the

rainy season it is not uncommon to find thorn sufferings

from pleuritis and pneumonia, rheumatic attacks, bronchitis,

and catarrh."

Though the precious dust to which the Gold Coast owes

its name is no longer obtained in any considerable quan-

tities by the rude methods of collection employed by the

natives, there is abundant proof that the whole region is

more or less auriferous, and it is possible that European
energy and skill might make it again a real gold coast.

In some parts of the country—in the neighbourhood of the

Volt.a, for example— the surface of the ground is broken by
innumerable small pits dug by the native miners.* At
present the value of the territory is mainly due to the pro-

fusion of vegetable products supplied by the rich alluvial

soil. Of the timber trees which abound in the vast

stretches of forest, the best known are several species of

the genus bombax (silk cotton tree, &c.), from which canoe*

and wooden wares are manufactured, and the odoom used

for building and cabinet-work. The cocoa-nut and the

palm oil are common along the coast, and the bread-fruit

tree has been introduced with success at Napoleon. Indiau

corn, yams, cassava, sweet potatoes, tiger-nuts, ground-nuts

(Arachis hypog<Fa), Guinea corn {Sorghum vulgare)y Guinea

grains (Amomum grana-paradisi)^ the egg-plant {Solanvm
ovigerum)j bennie seed, oranges, limes, shaddocks, pine

apples, ginger, and indigo are some of the many objects of

cultivation. Nor must the kola nut be forgotten (Sterculia

acuminata)^ variously styled colat, khola, and in older

writers gura or gouroo ; for it is the favourite substitute

in Western Africa for the betel nut, and forms an important

article of export. Both tobacco and cotton are indigenous,

but neither is cultivated by the natives. Coffee and

tobacco are grown by the missionaries at Akropong.

The exports are mainly gold dust, palm oil, and palm
kernels; and the imports, in exchange, dry goods from the

United Kingdom, and tobacco and spirits from America.

In 1875 and 1876 the exports were respectively of the

value of £327,012 and £465,268, and the corresponding

imports amounted to £36i,672 and £446,038. The
revenue of the Gold Coast, mainly derived from customs

duties, was £67,368 in 1875, and £64,788 in 1876; the

corresponding expenditures w€re £67,368 for 1875, and
£93,944 for 1870. There is no public debt.

The jurisdiction of England on the Gold Coast was defined by
the bond of the 6th of March 1844, an agreement with the native

chiefs by which Her Majesty- receives the right of tiying criminals
and repressing human sacri6ces, pannyaring, kc. The limits of the
protectorate inland were not very rigidly defined. The purchaso
of the Danish forts in 1851, and of the Dutch forts and territory ia

1871, led to the consolidation of the British power along the coast

;

and the Ashantee war of 1873-74 resulted in the extension of the area

of British influence towards the interior. By the royal ordinances of

December 1874 the selling, buying, or dealing in slaves wasdeclart^d

unlawful, and no person can any longer be put in pawn fo.' debt ;

but those who were actually slaves at that date are left in the same
state, except where cruelty can be proved against the masters.

See 2'he Golden CoaM or a Da:cripf{or. of Gxiinney^ together laith a

" For many inttre^stlng details on the gold of the Gold Coast, see

tho chapter specially devoted to the subject in Burton's Wanderings
. m HcU Ajiica.
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relation of such persons as got wonderful estates by their Ircde thither,

London, 1665 : James Horton, Medical Topography of the litest

Coast of Africa, London, 1869, Physical and Medical Climate,

London, 1867, and Letters on. the Political Condition of the Gold

Coast, London, 1870 ; Otto Finsch, " Die Goldktiste iind ihre

Bewohner in ihrem heutinem Zustande," in Zeitich. far allg.

Erdknnde, Berlin, 1864 ; Wanderings m H'cst Africa by a F.R.C.H.

(i.e.. Captain Burton), London, 1863; Marcus Allen, T)i£ Gold Coast,

London, 1874 ; Charles A. Gordon, Life on the Gold Const, London,

1874 ;
Captain Croft, "Exploration of tlie River Volta," in Proe.

Roy. Gcog. Soc, Lond., 1874; P. Wuvm, "Anfange der Easier

Mission auf der GoldkUste," in Evangelisches Missions-Magntin,

1874; E. Buhl, "Die Easier Mission auf der Uoldkiiste," Ibid.,

1877. The following maps are of service :—J. Wyld, Map of

British Possessions on tlie Gold Coast, London, 1873 ; Die GoldkUste

naeh den Arbeitcn der Missionarc A. Pits, kc, EdscI and Stuttgart,

1873 ; and E. Stanford, Map of the Gold Coast, kc, 1873.

GOLDEN BULL (Latin, Bulla Aurea) is, in general,

the designation of any charter decorated with a golden seal

or bulla, either from tiie intrinsic importance of its contents,

or from the rank, and dignity of tlie bestower or the recipi-

ent. The custom of thus giving distinction to certain docu-

menls is said to be of Byzantine origin, though if this be

tho case it is somewhat strange that the word employed as

an equivalent for golden bull in Byzantine Greek should be

the hybrid x/ivo-o/SouAAoi- (<;/. Codinus Curopalates, 6 fiiya's

XeryoO^nj'; SiaraTTCt Ta irdpa. Tt>v [iacnXioi% airoerreWofuva

Trpoa-rdyfxara Kat ^pvao/SovWa irpo5 Te P7;yu5, SoijArara?, Kat

T07rttp;)(oiis ; and Anna Comneua, Alexiad, lib. iii., 8ia

)(pvcro0ov\iov \6yov ',
lib. viii.

,
ypvcrofiovXov \6yov). In

Germany a Golden Bull is mentioned under the reign of

Henry I. in Chronica Cassiu., ii. 31, and the oldest

German example, if it be genuine, dates from 983. At
firat the golden seal was formed after the type of a solid

coin, but at a later date, while the golden surface presented

to tho eye was greatly increased, the seal was really com-

posed of two thin metal plates filled in with wax. The
number of golden bulls issued by the imperial chancery

must have been very large ; the town of Frankfort, for

example, still preserves no fewer than eight. But the name
has become practically restricted to a few documents of un-

usual political importance, the golden bull of the Empire,

the golden bull of Brabant, the golden bull of Hungary,

and the golden bull of Milan—and of these the first is un-

doubtedly (A< golden bull par excellence.

It was drawn up under the direction of the emperor

Charles IV., and it was formally ratified in 135G,—the first

twenty-three chapters by the diet of Nuremberg (10th

January), and the remaining seven by the diet of Metz (25th

December). The actual redaction lias been assigned to

Bartolus de Saxoferrato, to Rudolf of Friedberg the im-

perial secretary, and even to the emperor himself ; but

there is no distinct authority for any of the three hypo-

theses as opposed to the others. A brief statement of the

general purpose of its enactments has already been given

at page 495 of the present volume. The exordium is

a strangely .rhetorical lamentation over the miseries of

division, and more especially ofe kingdom divided against

itself ; and the body of the document gives a survey of the

duties, privileges, and relations of the various dignitaries of

the empire, the emperor, the electors ecclesiastical and secu-

lar, the electoral plenipotentiaries, and the officers of the

court. As might almost be expected, a large place is given

to rules of ceremony and etiquette. At first the document
was known simply as the Lex Carolina ; but by and by the

name of the Book with the Golden Bull came into use, and
the present elliptical title was sufficiently established by
1417 to be officially employed in a charter by King Sigis-

mund. The original autograph was committed to the care

of the electoral prince of Mainz, as chancellor-inchief of the

empire, and it was preserved in the imperial archives at

Mfiici till 1789. Official transcripts were probab'.y fur-

nis'aed to each of the ssven electors at the time of the pro-

mulgation; and before long many of tiie other members of
the empire secured copies for themselves. The transcript

I which belonged to the elector of Treves is preserved in the
I state archives at Stuttgart, that of the elector of Cologne in

the court library at Darmstadt, and that of the elector of
Bohemia in the imperial archives at Vienna. Berlin,

Munich, and Dresden also boast the possession of an
electoral transcript ; and the town of Kitzingen has a con-
temporary copy in its municipal archives. There appears,

however, to be good reason to doubt the genuineness of

most of these so-called original transcripts. But perhaps
the best known example is that of Frankfort-on-the-Main,

which was procured from the imperial chancery in 1366,
and is adorned with a golden seal like the original Not
only was it regularly quoted as the indubitable authority

in regard to the election of the emperors in Frankfort itself,

but it was from time to time officially consulted by mem-
bers of the empire.
The manuscript consists of 43 "ieaves of parchment of medium

quality, each measuring about 10| inches in height by 7^ in breadth.
The seal is of the plate and wax type. On the obverse appears a

figure of the emperor seated on his throne, with the sceptre in his

right hand and the globe in his left; a shield, with tlie clowned
imperial eagle, occupies tlie space on the one side of the throne, and
a corresponding shield, with the crowned Bohemian lion with two
tails, occupies the space on the other side ; and round the margin
runs the legend, Karolus quartus divina faxcnte dementia, Poman-
orum imperator semper Augustus et Bocmix rex. On the reverse is

a castle, with the words Aurea Poma on the gate, and the circ\im-

scription reads, Poma caput Mundi Pegit orbis frena rotundi. The
original Latin text of the bull was printed at Nuremberg by
Creussner in 1474, and a second edition by Kobergen appeared nt

the same place in 1477. Since that time it has been fiequently

reprinted from various manuscripts and collections. Goldastus

gave the Palatine text, compared with those of Bohemia and Frank-
fort, in his Collectio Constitutionum Jmperialium, torn. i. Another
is to be found in Onuphrius Panvinius, De Comitiis Imperii, and

as an appendix to Cujacius, De fcudis ; and a third, of unknown
history, is prefixed to the Codex Pccessuum Imperii, printed at

Mainz in 1599, and again in 1615. The Frankfort text appeared

in 1742

—

Aurea Bulla secundum exemplar originate Franlfurtehse

—from .the pen of Wolfgang Ch. Multz. German translations,

none of whicli, however, had any official authority, were published

at Nuremberg, 1474(*i; at Venice, Joliannus Jenson, 1476; and nt

Str-isburg, Joh. Preussen. 1485. Among the earlier commentators
of the document are Buxtoif, Dominicus Arumreus, Martinus

Rnmelius, H. Caninius, G." T. Dietrich, Ostermann, Speidelins.

and Limnceus (In Auream butlam, Strasburg, 1662). The student

will find a go'id account of the older literature of the subject

in Biener, Cou.nientarii de origins et jrrogressu legum Germnni-
carum, 1787 (vol. ii.); and, besides the important work of Ohlen-

schlager, jWwe ErlHuterungen der Guldener Bulla, Frankfort and
Leipsic, 1766, he may consult H. G. Thiilemarius, De bulla aurea
argentea, kc, Heidelberg, 1682 ^which gives the Frankfort text of

the bull of Charles IV., a golden bull of Andronicus of Constanti-

nople, the Bulla Brabantina, and the capitulation of Maximilian
II.): Piitters, Staatsvcrfassung des deutschen Peichs, Gottingen,

1788; Pfister, Geschichte der Deutschen, Hamburg, 1831 (vol. iii.):

and Stobbe, Gcsch. der Deutschen Itcchisqucllen, Brunswick, 1860.

A learned article on " Gold^ne Bulle," by H. firandes, will be found

in Ersch and Gruber's Encyclopddie, 1861.

GOLDEN-EYE, a name indiscriminately given in many
parts of Britain to two very distinct species of Ducks, from

the rich yellow colour of their irides. The commonest of

them—the Anasfuligula of Linnseus and Fuligula cristate

of most modern ornithologists— i.s, however, usually called

by English writers the Tufted Duck, while "Golden-eye"

is reserved in books for the A. clajirjula and A. glaucion of

Linnseus, who did not know that the birds be so named
were but examples of the same species, differing only inj

age or sex ; and to this day many fowlers perpetuate a like

mistake, deeming the " Morillon," which is the female or

young male, distinct from the "Golden-eye" or "Eattle-

wings " (as from its noisy flight they oftener call it), which

is the adult male. This species belongs to the group known
as Diving Ducks, and is the type of the very well-marked

genus Clangula of later systematists, which, among other

differences, has the posterior end of the sternum prolonged.
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BO as to extend considerably over, and, we may not nn-

reasonably suppose, protect the belly—a character possessed

in a still greater degree by the Mergansers {^terghuc), while

the males also exhibit in the extraordinarily developed

bony labyrinth of their trachea and its midway enlargement

another resemblance to the members of the same Subfamily.

The GoUlon-eye, C r/lauclon of modern writers, has its

liome in the northern parts of both hemispheres wlience

in winter it migrates southward ; but us it is oue of the

Ducks that constantly resorts to hollow trees for the purpose

of breeding it hardly transcends the limit of the Arctic

forests on either continent. So well known is this habit

t') the people of the nortliorn districts of Scandinavia, th-.it

they very commouly dr;vi3e artificiiil nest^boxes for its acconi-

modition and their own profit. Hollow logs of wood aro

prepared, the top and bottom i-losed, and a hole cut in the

side. These arc attixed to tlie truuks of living trees in

suitable places, at a convonicnti distince from the gronml,

and, being readily occupied by tlie birds in tho broedin^-

Koason, are regularly robbed, first of tho numerous ogg.-i,

and finally of the down they contain, by those who havo

Bet them up.

The adult male Golden-eyo is a very beautiful bird,

mostly black above, but with tho liead, which is slightly

crested, reflecting rich green lights, a large oval whito patch

under each eye, and elongated white scapulars ; the lower

parts are wholly white and the feet bright orange, except

the webs, which are dasky. In the female and young male,

dark brown replaces the black, the check-spots are indis-

tinct, and tho elongated white scapulars wanting. Tho

Gulden-eye of Xorth America has been by some authors

deemed to differ, and has bean named C. amei'icana, but

apparently on insufficient grounds. That country, however,

has, in common witli Iceland, a very distinct species, C.

is/aiulica, often called Barrow's Duck, which is but a rare

straggler to the continent of Europe, and never, so far as

known, to Britain. In Iceland and Greenland it is the only

habitual representative of the genus, and it occurs from

thence to the Rocky Mountains. In breeding-habits it

differs from the commoner species, not placing its eggs in

tree-holes ; but \\o\x far this difference is voluntary may be

doubted, for in the countries it frequents trees are wanting.

It is a larger and stouter bird, and in the male the whito

cheek-patches take a more crescentic form, while the head

is glossed with purple rather than green, and the white

scapulars are not elongated. The New World also possesses

a third and still more beautiful species of the genus in C.

alheoln, known in books as the Buffel-headed Duck, and to

American fowlers as the "Spirit-Duck" and "Butter-ball"

—thi» former name being applied from its rapidity in diving,

and the latter from its exceeding fatness in autumn. This

js of small size, but the lustre of the feathers in the male

is most brilliant, exhibiting a deej) plum-coloured gloss on

the belli. It breeds in trees, and is supposed to have

Occiirr.'d m.iro than once in Britain. (.\. X.)

GOLDEN FLEECE. See AR(ioxAiT3.

GOl.DKN I.EGKN'D. Sue Vou\<u.ne, jAcoers de.

GOLDEN ROSE (rosa aurea), an ornament, made of

wr.inghl guhl and set with gems, which is blessed by the

pope on Uio fourth (L;etarc) Sunday of Lent, and usually

aftciwards sent as a mark of special favour to some distin-

gni-ihcd individual, church, or civil community. The cere-

nii'uies which at present accompany the consecration of a

5;.'ld;u rose arc of a somewhat elaborate character, and are

i.-\|>l;iined by liturgists as designed to make it specially

cMiblomatic of Clivist and of the Christian graces. Son.e

dilliculty is fixperienced in tracing them to their ultinvatt

origin : but tho custom of blessing and sending Eon:c p,\ uibul

of the kind seems to be as old at Ics'^t as the ti;r,i; of

Gregory tho Great, with whom it was a frcqueut practice to

I send persons whom ho wished to flatter a few particles

I filed from " Peter's chains," and set in keys or crosses of

I
gold (Greg., Op. ii. CIS, 711, 70G, 1031, ed. 170o). This

prnctijc continued to bo observed for several centuries ; thus

wo find Gregory VII., in 1079, writing to Alphonso o.

Castile, "E'C more sanctorum misimus vobis claviculam

aureamin qua do catenrs beati Beiri benedictio continetur"

(Mansi, Conr. (7eiL, xfi. 4G0). The first mention of tho
" golden rose,'' as such, ia said to occur in the 11th century

;

and an allusion to it is certainly made in the Chronicle of

William of Newburgh (1197;. Pope Urban V., wlio senta

golden rose to Joanna of Naples in 13GG, is alleged to have

boeu the first to determine that tho consecration should be

annually observed. Among tho very numerous recipients

of this honour have been Henry VIII. of England, the

famous Ooiualvo de Cfirdova, ond, in more recent times,

Nupolcon III. of Pr.ince and Isabella II. of Spain. Ihe gift

of tho gold-n rose Uaed almost invariably to accompany the

coronation of tho king of the Ttomans. If in any particu-

lar year no one is considered worthy of tho rose, it is laid

up in tlie Votican.

GOLDFINCH (German Uo!JAid^), the Frinrjilh cinla-

elin of Linnauis and tho CarJvflls elfpans of later authors,

an extremely well-known bird found over the greater parts

of Europe and North Africa, and eastwards to Persia and

Turkestan. Its gay plumage is matched by its sprightly

nature; and together they make it one of tlie most favourite

cage-birds among all classes. As a songster it is indeed sur-

passed by many other species, but its docilityand ready attach-

ment to its master or mistress niako up for any defect in its

vocal powers. In some parts of England the trade in Gold-

finches is very considerable. In 18G0 Mr Ilussey repotted

(Zool., p. 7144) the average annual captures near Worthing
to exceed 11,000 dozens—nearly all being cock-birds ; and

a witness before a Committee of the House of Commons
in 1S73 stated that, when a boy, he could take forty dozens

in a morning near Brighton. In tlicse districts and others

the number has of late years become much reduced, owing
doubtless in part to the fatal practice of catching the birds

just before or during the.breeding-season ; but perhaps the

strongest cause of their growing scarcity throughout the

kingdom is the constant brcaking-up of waste lands, and the

extirpation of weeds (particularly of the Order Composila;)

essential to the improved sjstem of agriculture ; for in many
parts of Scotland, East Lothian for instance, where Gold-

finches were once as plentiful as Sparrows, they aro now
only rare stragglers, and yet there they have not been thin-

ned by netting. Though Goldfinches may occasionally be
observed in the coldest weather, incomparably the largest

I

number leave Britain in autumn, returning in spring, and
I resorting to our gardens and orchards to breed, when the

I lively snng of the cock, and the bright yellow wings of both

I

sexes, quickly attract the notice of even the unobservant.

The nest is a beautifully neat structure, often placed at no
great height from tlie ground, but generally so well hidden
by the leafy bough on which it is built as not to be easily

found, until, tho young being hatehed, the constant visits

of the parents reveal its site. Vi'heu tho broods leave the

no-it they mdvo into the more open country, and frequent-

ing pastures, commons, heaths, and downs, assemble in

Large flocks towards the end of summer. Eastward of the

range of the present speeies its place is taken by its con-

gener C. caniceps, which is easily recognized by willing
the black hood and white ear-coverts of our own bird. Its

home seems to bo in Central Asia, but it moves southward

in winter, being common at that season in Caslimere, and

is not unfrequently brought for sale to Calcutt.a. Tho
position of the genus CartJueHs in the family Frhii/illi'la:

' T'k n:o-t >.jmmuii Uenuiin naiao, buMcvtr, i» DatslJii^K (Tliib'.li-
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is uot very clear. Structurally it woUlJ seem to liavo sonio

'

relation to the Siskins {Chrysomilris), tliough the members

of the two groups haro very different habits, aud perhaps its

nearest kinship lies with the Hawfinches {CoccothraiiMes).

See FixcH, ^ol. ix. p. 191. (a. x.)

GOLDFISH (Cnrnssius anrains).' In China and the

warmer parts oE Japan a fish extremely similar to the

Crucian carp of Europe is of very common occurrence in

ponds and other still waters,j In the wild state its colours

do UDt differ from those of a Crucian carp, and like that

fish it is tenacious of life and easily domesticated. Albinos

seem to be rather common ; and as in other fishes (for

instance, the tench, carp, eel, flounder), the colour of most

of theso albinos is a bright orange or golden yellow ; occa-

sionally even this shade of colour is lost, the fish being

more or less pure white or silvery. The Chinese have

domesticated thoso albinos fur a long time, and by careful

selection Invo succeeded in propagating all those strange

varieties, and even monstrosities, which appear ia_ every

domestic animal. In some individuals the dorsal Cu is only

half its normal length, in others entirely absent; in others

the anal fin has a double .ipine ; in others all the fins are of

nearly double tlio usual length. The snout is frequently

Goldlisfi {C'liussitts (turittits).

malformed, giving tho liead of the fish an appearance

similar to that of a bull-dog. The variety most highly

prized at present has an extremely short snout, eyes which

almost wholly project beyond the orbit, no dorsal fin, and
a very long three- or four-lobed caudal fin (Telescope-fish).

The gold-fish is now distributed over nearly all the civilized

parts of the world. It was first brought to England in the

year 1G91, but was very scarce till 1728, when it was
imported in great numbers from- Holland, where the fish

had already become domesticated. It will not thrive in

rivers ; in large ponds it readily reverts to the coloration

of the original wild stock. It flourishes best in small

tanks and ponds, in which tho water is constantly-changing

and does not freeze ; in such localities, and with a full

supply of food, which consists of crumbs of bread, bran,

worms, small crustaceans, and insects, it attains to a length

of from to 12 inches, breeding readily, sometimes at

different times of the same year.

GOLD HILL, a town of Storey county, Nevada, United
Stites, is situated at the head of a precipitous ravine of the

Nevida mountains, 1 mile S. of Virginia city, and 328 E.

from Sm Francisco by rail. The name was derived from
a small hill connected with the famous Comstock lode, and
coataining rich golden ore. Some of the most valuable
mines of this lode are within the limits of the town, the
average yield being about two million dollars monthly in

gold and silver. Though there are some quartz mills within
the town, the greater part of the ore is conveyed ta the
mills on Carson river. There is a fine hall in connexion

with the miners' union, and another has been erected by

the Oddfellows and Freemasons. The Methodists, Epis-

copalians, and Roman Catholics are the principal denomina-

tions of the town. Gold Hill obtains its water supply iu

conjunction with Virginia from the summit of the Sierra

Nevada, 25 miles distant. The population in 1860 was

G3S, aud in 1870 4311. Since then it has been rapidly

increasing, and must have more than trebled its numbers.

GOLDINGEy, in Lettish Ki'LDIGA, a district town of

the Fiiissian province of Courland, in 50° 58' K. lat. and
11° 58' E. long., 85 miles W.N.W. of Mittau, on the left

bank of the Wndau, which forms a beautiful waterfall

—

the Rummel—in the neighbourhood. On the Schlossberg

or Castlehill are a few remains of the foundations of what

in the end of the ISth century was the most magnificent

ruin in Courland, and in the 17th century had been the

palatial residence of the dukes. The town is beautifully

built; and it possesses a Lutheran church dating from ICOG,

and a Catholic church five years older, a hospital and two

almshouses, two benevolent societies, founded respectively

in 1S3G and 1839, and a society of rural economy. Brush-

making is the only local industry of much importance. In

18G1 the population was 5475 (2764 males), of whom the

greater proportion were Lutherans, 1551 being Jews, 3G0

lioman Catholics, aud 290 members of the Greek Church ;

but according to the St Pdershtirg Calendar for 1878 it has

diminished to 4758. The castle of Goldingen was founded

in 1249 by Dietrich of Grdningen, and in 1347 the town re-

ceived its first charter of privileges from Goswin von Gerlke,

master of the Teutonic order. It has been a district town

since 1795.

GOLD LACE. See under Gold, p. 753.

GOLDOXI, Carlo (1707-1793), the most illustrious

of the Italian comedy-writers, and the real founder of

modern Italian comedy. His life is known to us from

his Mcmoires, which, though they do not reveal a groat

thinker, are of great value as faithfully representing the

Italian society, especially the Venetian society of the 18th

century. Goldoni was born at Venice in 1707, in a fine

house near St Thomas's church. His father Giulio was a

native of Jlodeua. The first playthings of the future

writer were puppets which he made dance ; the first books

he read were plays,—among others, the comedies of tlie

Florentine Cicognini. Later he received a still stronger

impression from the Mandragora of Macchiavelli. At
eight years old he had tried to sketch a play. His father,

meanwhile, had taken his degree in medicine at Dome and

fixed himself at Perugia, where he made his son join liim
;

but, having soon quarrelled with his colleagues in medicine,

ho departed for Chioggia, leaving his son to the care of

a philosopher. Professor Caldini of Rimini. The young

Goldoni soon grew tired of his life at Rimini, and ran away
with a Venetian company of players. He began to study

law at Venice, then went to continue the same pursuit at

Pavia, but at that time he was studying the Greek and

Latin comic poets much more and much better than books

about law. "I have read over again," he writes in his

Jlcmoii-es, " the Greek and Latin poets, and I have told to

myself that I should like to imitate them in their style, their

plots, their precision ; but I would not be satisfied unless I

succeeded in giving more interest to my works, happier

issues to my plots, better drawn characters, and mora

genuine comedy." For a satire entitled II Cohsso, which

attacked the honour of several families of Pavia, he was

driven from that town, and went first to study with the juris-

consult Jlorelli at L'dine, then to take his degree in law at

Modena. "After having worked some time as clerk in tho

chanceries of Chioggia and Feltre, his father being dead, he

went to Venice, to exercise there his profession as a lawyer.

But the wish to write for the stage was always strong in
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liim, and he tried to do so ; lie made, however, a mistake in

Iiis choice, and began \ntli a tragedy, Amalasunla, which
(Was represented at Milan and proved a failure. In 1734
he wrote another tragedy, Belisario, which though not

much better, chanced nevertheless to please the public.

This first success encouraged him to v/rite other tragedies,

some of which were well received ; but the author Iiimself

saw clearly that he had not yet found his proper sphere,

and that a radical dramatic reform was absolutely neces-

sary for the stage. He wished to create a characteristic

. comedy in Italy, to follow the c,xample of Molitre, and
to delineate tlie realities of social life in as natural a manner
as possible. His first essay of this kind was Momolo Cor-

iesa'i (Slomolo the Courtier), written in the Venetian dialect,

and based on his own experience. Other plays followed

—

some interesting from their subject, others from the char-

acters ; the best of that period are

—

Le irentadne Dis-

(jrazie dArlecckino, La Nulte critica, La, Bancarolla, La
Doimi dl Garbo. Having, while consul of Genoa at Venice,

been cheated by a captain of Kagusa, he founded on this

his play L'Imposiore. At Leghorn he made the acquaint-

ance of the comedian Medebac, and followed him to

Venice, with his company, for which he began to write his

best plays. Once he promised to write sixteen comedies
in a year, and kept his word ; among the sixteen are some
of his very best, such as // Cciffe, II Biiyiardo, La Pamela.
When he left the company of Medebac, he passed over to

that miintained by the patrician Vendramin, continuing
to write with the greatest facility. In 17G1 he was called

to Paris, and before leaving Venice he wrote Una delle

ultime Sere di Carnevale (One of the Last Nights of Car-
nival), an allegorical comedy in which he said good-bye to

his country. At the end of the representation of this play,

the theatre resounded with applause, and with shouts
expressive of good wishes. Goldoiii, at this proof of public

sympathy, wei>t as a child. At Paris, during two years, lio

wrote comedies for the Italian actors ; then he taught
Italian to the royal princesses ; and for the wedding of

Louis XVI. and of Marie Antjinette he wrote in French
one of his best comedies, Le Bjitri-u Bien/aisanI, which was
.1 great s iccess. When he retired from Paris to Versailles,

the king made him a gift of 6000 francs, and fixed on
liim an annual pension of 1200 francs. It was at Ver-
sailles he wrote his Memoirs, which occupied him till he
reached his eightieth year. The Revolution deprived hin;

all at once of his modest pension, and reduced him to

extreme misery ; he dragged on his unfortunate existence

till 1793, and died on the 6th of February. The day
after, on the proposal of Andr6 Chenier, the Convention
agreed to give the pension back to the poet ; and as he
had already died, a reduced allowance was granted to his

widow.
The best comedies of GoIJoni axe—La Donna di Oarbo, La Bot-

Uga di Caffi, Pamela nubile, Le Baruffe ehiozzotle, I Musteghi,
Todero Bronlolon, Gli Innamoraii, II Ventaglio, It Bugiardo, La
Casa Nova, Tl Bufbero bencfico. La Locandiera. See P. C. Mol-
menti, Carlo Goldoni, Venice, 1875.

GOLDSCHMIDT, Hermann (1802-1866), a German
painter and astronomer, was the son of a Jewish merchant,
and was born at Frankfort on the 17th June 1802. He for

ten years assisted his father in his business; but, his love of
art having been awakened while journeying in Holland, he
ill 1832 began the study of painting at Munich under
Cornelius and Schnorr, and in 1836 established himself at
Paris, where he painted a number of pictures of more than
average merit, among which may be mentioned the Cuma;an
Sibyl, 1844 ; an Offering to Venus, 184.') ; a View of Rome,
1849 ; the Death of Romeo and Juliet, 1857 ; and several
Alpine landscapes. In 1847 he began to devote his atten-
tion to astronomy ; and from 1852 to 1861 he discovered
fourtefn asteruds bbtween Mars and Jupiter, on which

account he received the grand astronomical prize from the

Academy of Sciences. His observations of the protuberances

on the sun, made during the total eclipse on the lOlh July
1860, are included in the work of Madler on the eclipse,

published in 1861. Goldschmidt died at Fontainebleau.

26th August 1866.

GOLDSMITH, Ouveb (1728-1774), one of the most
pleasing Engli.'ih writers of the 18th century. He was of

a Protestant and Saxon family which had been long settled

in Ireland, and which had, like most other Protestant and
Saxon families, been, in troubled times, harassed and put

in fear by the native population. His father, Charles

Goldsmith, studied in the reign of Queen Anne at the

diocesan school of Elphin, became attached to the daughter
of the schoolmaster, married her, took orders, and settled

at a place called Pallas, in the county of Longford.

There he with difficulty supported his wife and children

on what he could earn, partly as a curate and partly as a

farmer.

At PalUs Oliver Goldsmith was born in November 1728.

That spot was then, for all practical purposes, almost as

remote from the busy and splendid capital in which his

later years were passed as any clearing in Upper Canada
or any sheep walk in Australasia now is. Even at this

day those enthusiasts who venture to make a pilgrimage

to the birthplace of the poet are forced to perform the

latter part of their journey on foot. The hamlet lies far

from any high road, on a dreary plain whieh, in wet

weather, is often a lake. The lanes would break any
jaunting car to pieces ; and there are ruts and sloughs

through which the most strongly built wheels cannot bo

dragged.

While Oliver was still a child his father was presented to

a living worth about .£200 a year, in the county of West
Meath. The family accordingly quitted their cottage in the

wilderness for a spacious house on a frequented road, near

the village of Lissoy. Here the boy was taught his letters

by a maid-servant, and was sent in his seventh year to a

village school kept by an old quartermaster on half pay,

wlio professed to teach nothing but reading, writing, and

arithmetic, but who had an inexhaustible fund of stories

about ghosts, banshees, and fairies, about the great Rap-

paree chiefs, Baldearg O'Donnell and galloping Hogan, and

about the exploits of Peterborough and Stanhope, the sur

prise of Monjuich, and the glorious disaster of Brihuega.

This man must have been of the Protestant religion ; but

he was of the aboriginal race, and not only spoke the Irish

language, but could pour forth unpremeditated Irish verses.

Oliver early became, and through life continued to be, a

passionate admirer of the Irish music, and especially of the

compositions of Carolan, some of the last notes of whose

harp he heard. It ought to be added that Oliver, though

by birth one of the Englishry, and though connected by
numerous ties with the Established Church, never showed

th? least sign of that contemptuous antipathy with which,

in his days, the ruling minority in Ireland too generally

regarded the subject majority. So far indeed was he from

sharing in the opinions and feelings of the caste to which

he belonged that he conceived an aversion to the Glorious

and Immortal Memory, and, even when George III. was

on the throne, maintained that nothing but the restoration

of the banished dynasty could save the country.

From the humble academy kept by the old soldier Gold-

smith was removed in his ninth year. He went to several

grammar-schools, and acquired some knowledge of the

ancient languages. His life at this time seems to have been

far from happy. He had, as appears from the admirable

portrait of him at Knowle, features harsh even to ugliness.

The small-pox had set its mark on him with more than

usual severity. . His stature was small, and his limbs ill
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imt together. Among boys little tenderness is showu to

personal defects ; and the ridicule excited by poor Oliver's

appearance was heightened by a peculiar simplicity and a

disposition to blunder which he retained to the last. He
became the common butt of boys and masters, was pointed

nt as a fright in J'e play-ground, and flogged as a dunce in

the school-roomi When he had risen to eminence, those

who had once derided him ransacked their memory for the

events of his early years, and recited repartees and couplets

which had dropped from him, and which, thougli little

noticed at the time, were supposed, a quarter of a century

later, to indicate the powers which produced the Vicar of

Wal-efield and the Deserted Village.

In his seventeenth year Oliver went up to Trinity Col-

lege, Dublin, as a sizar. The sizars paid nothing for food

and tuition, and very little for lodging ; but they had to

perform S6me menial services from which they have long

been relieved. They swept the court, they carried up the

dinner to the fellows' table, and changed the plates and
poured out the ale of the rulers of the society. Goldsmith

was quartered, not alone, in a garret, on the window of

which his name, scrawled by himself, is still read with

interest. From such garrets many men of le^s part.'? thnn

his have made their way to the woolsack or to the episcopal

bench. But Goldsmith, while he suffered all the humili-

ations, threw away all the advantages of his situatioi). He
neglected the slurlies of the place, stood low at the examin-

ations, was turned down to the bottom of his class for

playing the buffoon in the lecture-room, was severely repri-

manded for pumping on a constablf, and was caned by a

brutal tutor for giving a ball in the attic story of the

college to some gay youths and damsels from the city.

While Oliver was leading at Dublin a life divided

between squalid distress and squalid dissipation, his fatlier

died, leaving a mere pittance. The youth obtained hi'!

bachelor's degree, and left the university. During some
time the humble dwelling to which his widowed mother had
retired was his home. He was nov/ in his twenty-Grst

year; it w:us necessary that he should do something ; and
his education seemed tn have fitted him to do nothing but

to dress himself in gaudy colours, of which ho was oa fond

IS a magpie, to take a hand at cards, to sing Irish airs, to

play the flute, to angle in summer, and to tell ghost stories

by the fire in winter. He tried five or six professions in

;ura without success. He applied for ordination ; but, as

lie applied in scarlet clothes, ho was speedily turned out of

the episcopal palace.' He then became tutor in an opulent

family, but soon quitted his situation in consequence of a

dispute about play. Then hi determined to emigrate to

America. His relations, with much satisfaction, saw him
set out for Cork on a good horse, with £30 in his p'ocket.

But in six weeks he came back on a miserable hack, witlj-

nut a penny, and informed his mother that the ship in which
ho had taken his passage, having got a fair wind while he

was at a party of pleasure, had sailed without him. Then
ho resolved to study the law. A generous kinsman
advanced i50. With this sum Goldsmith went to Dublin,

was enticed into a gaming house, and lost every shilling.

He then .thought of medicine. A small purse was made
up ; and in his twenty-fourth year he was sent to Edin-
burgh. At Edinburgh he passed eighteen months in

nominal attendance on lectures, and picked up some super-

ficial information about chemistry and natural history.

Thence he went to Leyden, still pretending to study physic.

rio left that celebrated university, the third university at

ivhieli he had resided, in his twenty-seventh year, without

i. degree, with the merest smattering of medical knowledge,
jnil wjth nO'proporty but his clothes and his flute. . His
Hutc, however,' proved a useful friend. He rahjbled on foot

through
' Flanders, France, and Switzerland, playing tunes

10—27*

which everywtiere set the peasantry dancing, and which

often procured for him a supper and a bed. He wandered
as far as Italy. His musical performances, indeed, were

not to the taste of the Italians ; but he contrived to live on

the alms which he obtained at the gates of convents. It

should, however, be observed that the stories which he

told about this part of his life ought to be received with

great caution ; for strict veracity was never one o£ his

virtues ; and a man who is ordinarily inaccurate in nar-

ration is likely to be more than ordinarily inaccurate when
he talks about his own travels. Goldsmith indeed was so

regardless of truth aa to assert in print that lie was present

at a most interesting conversation between Voltaire and

Fontenelle, and that this conversation took place at Pa^i.^.

Now it is certain that Voltaire never w(is within a hundred

leagues of Paris during the whole lime which Goldsmith

passed on the Continent.

In 1756 the wanderer landad at Dover, without anhilling,

without a friend, and without a calling. He had indee<l,

if his own unsupported evidence may be trusted, obtained

from the university of Padua a doctor's degree ; but this

dignity proved utterly useless to him. In England hi.s

flute was not in request ; there were no convents ; and ho

was forced to have recourse to a scries of desperate expedi-

ents. He turned strolling player ; but his face and figure

were ill suited to the boards even of the humblest theatre.

He pounded drugs and ran about London with phials for

charitable chemists. He joined a swarm of beggars, which

made its nest in Axe Yard. He was for a time usher of a

school, and felt the miseries and humiliations of tliis situ-

ation so keenly that he thought it a promotion to be

permitted to earn his bread as a bookseller's hack ; but he

soon found the new yoke more galling than the old one,

and was glad to become an usher again. He obtained a

medical appointment in the service of the East India Com-
pany; but the appointment was speedily revoked. Why it

was revoked we are not told. The subject was one on

which he never liked to talk. It is probable that he was

incompetent to perform the duties of the place. Then he

presented himself at Surgeon's Hall for examination, as

jnato to a naval hospital. Even to so humble a post he

wa3 found unequah By this time the schoolmaster whon"

he had served for a morsel of food and the third part of a

bed was no more. Nothing remained but to return to the

lowest drudgery of literature. Goldsmith took a garret in

a miserable court, to which he had to climb from- the

brink of Fleet Ditch by a dizzy ladder of flagstones called

Breakneck Steps. The court and the ascent have long dis-

appeared, but old Londoners well remember both. Here,

at thirty, the unlucky adventurer sat down to toil like a

galley slave.'

In the succeeding six years he sent to the press some

things which have survived, and . many which have

perished, -v He produced articles for reviews, magazines,

and newspapers ; children's books, which, bound iri gilt

paper and adorned with hideous woodcuts, apj'eared in the

window of the once far-famed shop at the corner of Saint

Paul's Churchyard; An Inquiry into the State of Polite

Learnitig in Ettrope, which, though of little or no value, is

still reprinted among his works; a Life of Jieav, Kash,

which is not reprinted, though it well deserves to be so; a

superficial and incorrect, but very readable, History if

England, in a series of letters purporting to be addressed

by a nobleman to his son ; and some very lively and amus-

ing Sketches of London Society, in a series of letters purport-

ing to be addressed by a Chinese traveller, to his- friends.

All these works were anonymous ; but some of them wcro

well known to be Goldsmith's ; and_ he gradually, rose in

the estimation'of the bonksiUers for svlmm ho drudged.

_He. "was. indeed, emphaticall" a jjojjulur wiifet, Ftol
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BCCuratD researcli or grave disquisition he was not well

qualified by nature or by education. He knew nothing
accurately; his reading had been desultory; nor had he
meditated deeply on what he had read. He had seen much
of the world ; but he had noticed and retained little more
of what he had seen than some grotesque incidents and
characters which had happened to strike his fancy. But,

though his mind was very scantily stored with materials, lie

used what materials he had in such a way as to produce a

wonderful effect. There have been many greater writers

;

but perhaps no writer was ever more uniformly agreeable.

His style was always pure and easy, and, on proper occa-

sions, pointed and energetic. His narratives were always
amusing, his descriptions always picturesque, his humour
rich and joyous, yet not without an occasional tinge of

amiable sadness. About everything that he wrote, serious

or sportive, there was a certain natural grace and decorum,
hardly to be expected from a man a great part of whose
life had boeft passed among thieves and beggars, street-

walkers and merryandrews, in those squalid dens which are

tlie reproach of great capitals

As his name gradually became known, the circle of his

acquaintance v/idened. He was introduced to Johnson,

who was then considered as the first of living English

writers ; to Reynolds, the first of English painters ; and to

Burke, who had not yet entered parliament, but had dis-

tinguished himself greatly by his writings, and by the

eloquence of his conversation. With these eminent men
Goldsmith became intimate. In 1763 he was one of the

nine original members of tliat celebrated fraternity which
has sometimes been called the Literary Club, but which
has always disclaimed that epithet, and still glories in the

simple name of the Club

By this time Goldsmith had quitted his miserable dwell

Ing at the top of Breakneck Steps, and had taken chambers
in the more civilized region of the Inns of Court. But he
was still often reduced to pitiable shifts. Towards the close

of 1764 his rent was so long in arrear that his landlady one

morning called in the help of a sheriff's officer. The
debtor, in great perplexity, despatched a messenger to

Johnson ; and Johnson, always friendly, though often

surly, sent back the messenger with a guinea, and promised

to follow speedily. He came, and found that Goldsmith
had changed the guinea, and was railing at the landlady

over a bottle of Madeira. Johnson put the cork into the

bottle, and entreated his friend to consider calmly how
money was to be procured. Goldsmith said that he had a

novel ready for the press. Johnson glanced at the manu-
script, saw that there were good things in it, took it to a

bookseller, sold it for .£60, and soon returned with the

money. The rent was paid : and the sheriff's officer with

drew. According to one story, Goldsmith gave his land-

lady a sharp reprimand for her treatment of him ; accord-

ing to another, he insisted on her joining him in a bowl of

punch. Both stories are probably true. The novel which
wa9 thus ushered into the world was the Vicar of WaU-
field.

But before the Vicar of Wakefield appeared in print,

came the great crisis of Goldsmith's literary life. In
Christmas week 1764 he published a poem, entitled the

Traveller. It was the first work to which he had put his

name, and it at once raised him to the rank of a legiti-

mate English classic. The opinion of the most skilful

critics was that nothing finer had appeared iu verse since

the fourth book of the Dimciad. In one respect the

Traveller differs from all Goldsmith's other writings. In

general his designs were bad, and his execution good. In

the Traveller, the execution, though deserving of much
praise, is far inferior to the design. No philosophical poem,

ancient or modern, has a plan so noble, and ut the same

time so simple. An English wanderer, seated on a crag
among the Alps, near the point where three great countries
meet, looks down on the boundless prospect, reviews his
long pilgrimage, recalls the varieties of scenery, of clin^ate,

ol government, of religion, of national character, which ho
has observed, and comes to the conclusion, just or unjust,
that our happiness depends little on political institutions,

and much on the temper and regulation of our own minds.
While the fourth edition of the Traveller was on the

counters of the booksellers, the Vicar of Wakefield appeared,
and rapidly obtained a popularity which has lasted down to
our own time, and which is likely to last as long as our
language. The fable is indeed one of the worst that ever
was constructed. It wants, not merely that probability
which ought to be found in a tale of common English life,

but that consistency which ought to be fouiu) even in the
wildest fiction about witches, giants, and fairies. But the
earlier chapters have all the sweetness of pastoral poetry,
together with all the vivacity of comedy. Moses and his

spectacles, the vicar and his monogamy, the sharper and
his cosmogony, the squire proving from Aristotle that rela-

tives are r(!lated, Olivia preparing herself for the arduous
task 6f converting a rakish lover by studying the contro-

versy between Robinson Crusoe and Friday, the great ladies

with their scandal about Sir Tonikyii's amours anrl Dr
Burdock's verses, and Mr Burchell with his "Fudge," have
caused as much harmless mirth as has ever been caused by
matter packed into so small a number of pages. The latter

part of the tale is unworthy of the beginning. As we ap-

proach the catastrophe, the absurdities lie thicker and
thkker, and the gleams of pleasantry become rarer and
rarer.

The success which had attended Goldsmith as a novelist

emboldened him to try his fortune as a dramatist. He
wrote the Goodnalured Man, a piece which had a worse

fate than it deserved. Garrick refused to produce it at

Drury Lane. It was acted at Covent Garden in 1 768, but

was coldly received. The author, however, cleared by his

benefit nights, and by the sale of the copyright, no less than

£500, five times as much as he had made by the Traveller

and the Vicar of Wakefield together. The plot of tho

Goodnalured Man is, like almost all Goldsmith's plots,

very ill constructed. But some passages are exquisitely

ludicrous,—much more ludicrous indeed than suited the

taste of the town at that time. A canting, mawkish play,

entitled False Delicacy, had just had an immense run.

Sentimentality was all the mode. During some years, more
tears were shed at comedies than at tragedies ; and a

pleasantry which moved the audience to anything more than

a grave smile was reprobated as low. It is not strange,

therefore, that tie very best scene in the Goodnalured

Man, that in which Miss Richland finds her lover attended

by the bailiff and the bailiff's follower in full court dresses,

should have been mercilessly hissed, and should have been

omitted after the first night.

In 1770 appeared the Vesetled Village. In mere dic-

tion and versification this celebrated poem is fully equal,

perhaps superior, to the Traveller; and it is generally pre-

ferred to the Tiatilter by that large class of readers who
think, with Bayes in the Rehearsal, that the only use of a

plan is to bring in fine things. More discerning judges,

however, while they admire the beauty of the details, are

shocked by one unpardonable fault which pervades the

whole. The fault which we mean is not that theory about

wealth and luxury which has so often becu censured by
political economists. The theory is indeed false ; but the

poem, considered metely as a poem, is not necessarily the

worse on that account. The finest poem in the Latin lan-

guage,—indeed, the finest didactic poem in any language,

—

was written in defence of the silliest and meanest ef all
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systems of natural and moral philosophy. A poet may
easily be pardoned for reasoning ill ; but he cannot be par-

doned for describing ill, for observing the world in which

he lives so carelessly that his portraits bear no resemblance

to the originals, for exhibiting as copies from real life mon-

Etroua combinations of things which never were and never

could be found together. What would be thought of a

painter who should mix August and January in one land-

scape, who should introduce a frozen river into a harvest

scene ! Would it bo a sufficient defence qf such a picture

to say that every part was exquisitely coloured, that the

green hedges, the apple-trees loaded with fruit, the wag-

gons reeling under the yellow sheaves, and the sun-burned

reapers wiping their foreheads were very fine, and that the

iee and the" boys sliding were also very fine i To such a

picture the Deserted Villaffe bears a great resemblance. It

is made up of incongruous parts. The village in its happy
days is a true English village. The village in its decay is

au Irish village. The felicity and the misery which Gold-

smith has brought close together belong to two different

countries, and to two different stages in the progress of

society. He had assuredly never seen in his native island

such a rural paradise, such a seat of plenty, content, and

tranquillity, as his Auburn. He had assuredly never seen

in England all the inhabitants of such a paradise turned

out of their homes in one day, and forced to emigrate in a

body to America. The hamlet he had probably seen in

Kent ; the ejectment he had probably seen in Munster;

but by joining the two, he has produced something which
never was and never will be seen in any part of the world

In 1773 Goldsmith tried his chance at Covent Garden
with a second play. She Stoops to Conquer. The manager
was, not without great difficulty, induced to bring this piece

out. The sentimental comedy still reigned, and Gold-

smith's comedies were not sentimentah The Goodnatured

Man had been too funny to succeed; yet the mirth of the

Goodnatured Man was sober when compared with the rich

drollery of She Stoops to Conquer, which is, in truth, an in-

comparable farce in five acts. On this occasion, however,

genius triumphed. Pit, boxes, and galleries were in a

constant roar of laughter. If any bigoted admirer of Kelly

and Cumberland ventured to hiss or groan, he was speedily

silenced by a general cry of "turn him out," or "throw
him over." Two generations have since confirmed ihe ver-

dict which was pronounced on that night.

While Goldsmith was writing the Deserted Village and
She Stoops to Conquer, he was employed on worts of a very

different kind,—works from which he derived little reputa-

tion but much profit. He compiled for the use of schools

a History of Borne, by which he made £300 ; a History of
England, by which he made £600 ; a History of Greece, for

which he received £250; a Natural History, for which the

booksellers covenanted to pay him 800 guineas. These
works he produced without any elaborate research, by
merely selecting, abiidging, and translating into his own
clear, pure, and flowing language, what he found in books

well known to the world, but too bulky or too dry for boys

and girls. He committed some strange blunders, fop he
knew nothing with accuracy. Thus, in his History of Eng-
land, he tells us that Naseby is in Yorkshire ; nor did he
correct this mistake when the book was reprinted. He was
very nearly hoaxed into putting into the History of Greece

an account of a battle between Alexander the Great and
Montezuma. In his Animated Nature he relates, with

faith and with peifect gravity, all the most absurd lies

which he could find in books of travels about gigantic

Patagonians, monkeys that preach sermons, nightingales

that repeat long conversations. " If he can tell a horse

from a cow," said Johnson, " that is the extent of his know-
ledge of zoology." How little Goldsmith was qualified to

write about the phyeical sciences is sufficiently proved by
two anecdotes. Ho on one occasion denied that the sun
is longer in the northern than in the southern signs. It

was vain to cito the authority of Maupertuis. " Mauper-
tuis !" he cried, " I understand those matters better than
Maupertuis." On another occasion he, in defiance of the

evidence of his own senses, maintained obstinately, and
even angrily, that he chewed his dinner by moving hia

upper jaw.

Yet, ignorant as Goldsmith was, few writers have done
more to make the first steps in the laborious road to know-
ledge easy and pleasant. His compilations are widely dis-

tinguished from the compilations of ordinary bookmakers.
He was a great, perhaps an unequalled, master of the arts

of selection and condensation. In these respects his his-

tories of Rome and of England, and stQl more his own
abridgments of these histories, well deserved to be studied.

In general nothing is less attractive than an epitome ; but
the epitomes of Goldsmith, even when most concise, aro

always amusing; and to read them is considered by intelli-

gent children not as a task but as a plee^ure.

Goldsmith might now be considered as a prosperous man.
He had the means of living in comfort, and even in what
to one who had so often slept in barns and on bulks must
have been luxury. His fame was great and was constantly

rising. He lived in what was intellectually far the best

society of the kingdom, in a society in which no talent or

accomplishment was wanting, and in which the art of con-

versation was cultivated with splendid success. There pro-

bably were never four talkers more admirable in four dif-

ferent ways than Johnson, Burke, Beauclerk, and Garrick;
and Goldsmith was on terms of intimacy with all the four.

He aspired to share in their colloquial renown, but never
was ambition more unfortunate. It may seem strange that

a man who wrote with so much perspicuity, vivacity, and
grace should have been, whenever he took a part in con-

versation, an empty, noisy, blundering rattle. But on this

point the evidence is overwhelming. So extraordinary was
the contrast between Goldsmith's published works and the

silly things which he said, that Horace Walpole described

him as an inspired idiot. " Noll," said Garrick, " wrote

like an angel, and talked like poor Polh" Chamier declared

that it was a hard exercise of faith to believe that so foolish

a chatterer could have really written the Traveller. Even
Boswell could say, with contemptuous compassion, that be
liked very well to hear honest Goldsmith run on. " Yes,

sir," said Johnson, " but he should not hke to hear him-

self." Minds differ as rivers differ. There are transparent

and sparkling rivers from which it is delightful to drink as

they flow; to such rivers the minds of such men as Burke
and Johnson may be compared. But there are rivers of

which the water when first drawn is turbid and noisome,

but becomes pellucid as crystal and delicious to the taste,

if it be suffered to stand till it has deposited a sediment

;

and such a river is a type of the mind of Goldsmith. His
first thoughts on every subject were confused even to ab-

surdity, but they required only a little time to work them-

selves clear. When he wrote they had that time, and

therefore his readers pronounced him a man of genius ; but

when be talked he talked nonsense, and made himself the

laughing-stock of his hearers. He was painfully sensible

of his inferiority in conversation ; he felt every failure

keenly
;
yet he had not sufficient judgment and self-com-

mand to hold his tongue. His animal spirits and vanity

wore always impelling him to try to do the one thing which

he conid not do. After every attempt he felt that he had

exposed himself, and writhed with shame and vexation

;

yet the next moment he began again.

His associates seem to have regarded him with kindness,

which, in spite of their admiration of his writings, was not
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unmixed with contempt. In truth, there was in his char-

acter much to love, but very little to respect. HU heart

vpas soft even to weakness : ho was so generous that ho

quite forgot to bo just ; he forgave injuries so readily that

he might be- said to invite them, and was so liberal to

beggars that he had nothing left for his tailor and his

butcher. He was vain, sensual, frivolous, profuse, impro-

vident. One vice of a darker shade was imputed to him,

envy. But there is ntot the least reason to believe that this

had passion, though it sometimes made him wince and utter

fretful exclamatiuus, ever impelled him to injure by wicked
arts the reputation of any of his rivals. The truth pro-

bably is that he was not more envious, but merely less

prudent, than liis neighbours. His heart was on his lips.

All thoso small jealousies, which aro but too common
among men of letters, but which a man of letters who is

also a man of the world does his best to conceal. Goldsmith
avowed with the simplicity of a child. When he was
envious, instead of affecting indifference, instead of damn-
ing with faint praise, instead of doing injuries slily and
in the dark, he told everybody that he was envious. " Do
not, pray, do not, talk of Johnson in such terms," he said

to Boswell ; "you harrow up my very soul." Georgo
Steevens and Cumberland were mep far too cunning to say

such a thing. They would have echoed the praises of the
man whom they envied, and then have sent to the news-
papers anonymous bbels upon him. Both what was good
and what was bad in Goldsmith's character was to his

associates a perfect security that ho would never commit
such villainy. He was neither ill-natured enough, nor long-

headed enough, to be guilty of any malicious act wliich re-

quired contrivance and disguise.

Goldsmith has sometimes been represented as a man of

genius, cruelly treated by the world, and doomed to struggle
with difficulties, which at last broke his heart. But no
representation can bo more remote from the truth. Ke
did, indeed, go through much sharp misery before he had
done anything considerable in literature. But after his

name had appeared on the title-page of the Traveller, he
had none but himself to blame for his distresses. His
avtraga income, during the last seven years of his life, cer-

lainly exceeded £-iOO a year,, and £400 a year ranked,

among the incomes of that day, at least as high as £800 a

year would rank lit present. A single man living in the
Temple, with £400 a year, might then be called opulent.

Not one in ten of the young gentlemen of good families who
were studying the law there had so much. But all the

wealth which Lord Clive had brought from Bengal, and Sir

Lawrence Dundas from Germany, joined together, would
Bot have sufficed for Goldsmith. He spent twice as much
03 he had. He wore fine clothes, gave dinners of several

courses, paid court to venal beauties. He had also, it

ehould be remembered, to the honour of his heart, though
not of his head, a guinea, or five, or ten, according to the

state of his purse, ready for any tale of distress, true or

false. But it was not in dress or feasting, in promiscuous
amours or promiscuous charities, that hb chief expense lay.

He had been from boyhood a gambler, and at once the most
sanguine and the most unskilful of gamblers. For a time
he put off the day of inevitable ruin by temporary expe-
dients. He obtained advances from booksellers, by pro-

mising to execute works which lie never began. But at

length thi^ source of supply failed. He owed more than
£2000 ; and he saw no hope of extrication from his em-
barrassments. His spirits and health gave way. He was
attacked by a nervous fever, which he thought himself com-
petent to treat. It would have been happy for him if his

medical skill had been appreciated as justly by himself as
L/ others. Nothwithstanding the degree which he pre-

tended to have received at Padua, he could procure tlo

patients. " I do not practise," he once said ;
" I make it

a rule to prescribe only for my friends." "Pray, dear
Doctor," said Beauclerk, " alter your rule ; and prescribe
only for your enemies." Goldsmith now, in spite of this

excellent advice, prescribed for himself. The remedy
aggravated the malady. The sick man was induced to call

in real physicians; and they at one time imagined that they
had cured the disease. Still his weakness and restlessness

continued. He could get no sleep. He could take no food.
" You are worse," said one of his medical attendants, " than
you should be from the degree of fever which you have.

Is your mind at easel" " No ; it is not," were the last

recorded words of Oliver Goldsmith. He died on the 3d
of April 1774, in his forty-sixth year. He was laid in the

churchyard of the Temple ; but the spot was not marked
by any inscription, and is now forgotten. The coffin was
followed by Burke and Pieynolds. Both these great men
were sincere mourners. Burke, when ho heard of Gold-
smith's death, had burst into a flood of tears. Reynolds
had been so much moved by the news that he had flung

aside his brush and palette for the day.

A short time after Goldsmith's death, a little poem ap-

peared, which will, as long as our language lasts, associate

the names of his two illustrious friends with his own. It

has already been mentioned that he sometimes felt keenly
the sarcasm which his wild blundering talk brought njjon

him. He was, not long before his last illness, provoked
into retaliating. He wisely betook himself to his pen ; and
at that weapon he proved himself 8 match for all his

assailants together. Within a small compass he drew with

a singularly easy and vigorous pencil the characters of nine

or ten of his intimate associates. Though this little work
did not receive his last touches, it must always be regarded
as a masterpiece. It is impossible, however, not to wish

that four or five likenesses which have no interest fur pos-

terity were wanting to that noble gallery, and that their

places wers supplied by sketches of Jolmton and Gibbon,
as happy and vivid as the sketches of Burke and Garrick.

Some of Goldsmith's friends and admiiers honoured him
with a cenotaph in Westminster Abbey. Nollekens was
the sculptor, and Johnson wrote the inscription. It is

much to be lamented that Johnson did not leave to pos-

terity a more durable and a more valuable memorial of his

friend. A life of Goldsmith would have been an inesti-

mable addition to the Lives of the Poet?. No man
appreciated Goldsmith's writings more justly tlran Johnson

;

no man was better acquainted with Goldsmith's character

and habits ; and no man was more competent to delineate

with truth and spirit the peculiarities of a mind in which
great powers were found in company with great weak-
nesses. But the list of poets to whose works Johnson was
requested by the booksellers to furnish prefaces ended with

Lyttelton, who died in 1773. The line seems to have been
drawn expressly for the purpose of excluding the person
whose portrait would have, most fitly closed the series.

Goldsmith, bowever, has been fortunate in his biographers.

Within a few years his life was written by Mr Prior (1836),
by Mr Washington Irving (1849), and by Mr Forster

(1848; 2d ed., 1854). The diligence of Mr Prior deserves

great praise ; the style of Mr Washington Irving ie always
pleasing; but the highest place must, in justice, be assigned

to the eminently interesting work of Mr Forster. (M.)

GOLDSTLfCKER, Theodor (1821-1872), an eminent
Sanskrit scholar, was born of Jewish parents at Ebnigsberg

on the ISth of January 1821, and, after passing through .a

prolonged course of study at the gymnasium, entered the

university in 1836, where he attended the lectures of

Lobcck, Rosenkranz, and Von Bohlca, under the last of

whom he began the study of Sanskrit. In 1833 he removed

to Bonn, where he heard W. von Schlegel, Lassen, and
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Freytag; and after graduating at Konigslierg in 184f, lie

proceeded to Paris, where he heard the lectures and enjoyed

the friendship of Burnouf, and where in 1842 he edited a

German translation of the Prabodha ChanJrodaya. From
1846 to 1850 he resided at B.irlin, where his talents and

scholarship were recognized by A. von Humboldt; in the

latter year he was indueed, for the further prosecution of

his Sanskrit researches, to remove to London, where in 1851

he was appointed professor of Sanskrit in University

College. '•: lie now began to devote himself to the execution

of a new Sanskrit dictionary, of which, the first instalment

api)eaieJ in 1856. ' In 1861 he publislisd an important

nionograph, entitled Panini: his Place in Literalure ; and

from 1866 he was one of the chief promoters of tlio

Sanskrit Text Society, which had been founded in that

year; he was also an active rasmber of the Philological

Society, and of otlicr learned bodies. His literary produc-

tiveness was not, however, proportionate to the extent and
accuracy of his reading; he had "allowed his learning to

stille his creative faculty," and a'morbid dread of the risk

of making inaccurate or defective statements made him
unduly reluctant to communicate to the world the results

of his laborious collecting and collating. The dictionary,

—so copious as almost to deserve the name of a cyclopa:dia

of Indian archseology,— was never advanced further than to

about the middle of the first letter (18G4) ; and whatever

else he may have written was published anonymously in

various periodicals and works of reference. He died on the

Gth of March 1872.

GOLF (in its older forms Goff, Gouff, or Gowff, the

last of which gives the genuine eld pronunciation) is an
amu.sement so peculiar to Scotland and so prevalent theru

that—unless curling may be held to dispute the place willi

it— it may be called, jmr excellma, the national game.
There seems little doubt the word is derived from 'the

German kuibe, a club— in Dutch, kolf,— which last is

nearly in sound identical, and might give inference for the

giijic of a Dutch origin.'

Golf maybe practised on any good stretch of meadow-land,
wliere the grass is not too rank ; but the ground best suited

for the purpose is a reach of undulating down country,

such as is common on the seaboatd, —sandy in soil, and aa

such covered with a short crisp turf, occasionally broken up
liy sandholfs or " bunkers," and provided, in addition, with

a fair supply of gnrso or whin. These "bunkers" and

whins constitute the main "hazards " of tlie game, in the

avoidance of which skill in it is specially shown ; and

without a fair provision of them, no golfing "links" or

"green" cin be held to approach the ideal standard. Small
holes, of about 4 inches diameter, are punched in tUfe turf

at distances indefinitely variable, but ranging from about

100 to 400 or 500 yards ; and from one of these holes into

the next in order, a ball of gutta perclia of about IJ oz.

weight has to be driven with implements (clubs) of some
variety, devised for the purpose. Their variety is deter-

mined by this, that while, iu starting from the hole, the

ball may be teed (i.e., placed where the player chooses,

with a little pinch of sand under it called a lee), it must in

every other case be played strictly frcKn its place as it

chances to lie,^—in sand, whin, or elsewhere,—a different

club being necessary in each particular difficulty. These

' From an euactment of James VI. (tl.en James J. of England),
bearin.? date 1618, we find that a considerable importation of golf balls

at that time took place from Holland, and aj thereby " na small
quantitia of gold and silvtr is transported zierly out of his Hienea*
kiiigdoma of Scoteland" (see letter of his JIajcsly from Salisbury,"

5th Aug. 161S), he issues a royal prohibition, at'once as a wise

economy of the national monies, and a protection to native industry

in the arti.;le. From this it nii^lit almost seem that the game was at

that date still known and practised iu Holland, though it has long
siuce entiicly^disappeared .there.

clubs may generally be defined as shafts of wood, with .so

called heads of wood or iron attached.- Starting from the

one hole, it is the immediate aim of the player to drive hig

ball as far towards the next a.i he can. Having got withiti

some moderate distance of it, he proceeds to make h'S
" approach shot," carefully selecting the appropriate implei

ment. , When he has reached the " putting green,"^g
smooth space carefully chosen for the purpose,—he essay?

to put (or putt) his ball into the hole ; and generally, if lie

does it in two strokes, lie may be held skilful or fortunate

The player who holes his ball in the smallest number o(

strokes is, as matter of course, winner of the hole. The
" approach " and the " putting " are by far the most
difficult, critical, and important parts of the game ; thougl|

no one who is not fairly competent in liis driving also i^

ever in the least likely to take rank as a first-class player.

The ma.\inium length of a good driving stroke for a first;

class player, not favoured by any exceptional circumstances,

may perhaps fairly be stated as something over 180 yards,

and under 200. For further details as to the mode and
order of playing, the reader is referred to the set of " rules ".

appended to this article.

The game, in description as above, may not seem very

lively or entertaining; and it is to be admitted that, seen

for the first time, more especially if played by bungling or

indifferent performers, it does not look of much promise.'

No game, however, stirs a keener enthusiasm in its votaries
;

and very few people who have ever fairly committed them-
selves to serious practice of it will bo found to deny its

extreme fascination. It is a manly and eminently healthful

recreation, pursued as it is mostly amid the fresh seaj

breezes ; while, as exercise, it has this peculiar merit, that,

according to pace, it may be made easy or smart at pleasure,

and thusequally adapts itself to the overflowing exuberance

of youth, the matured and tempered strength of manhood,
aiid the gentler decays of age.

It is uncertain at what d.-tte golf was introduced into Scotl.-ind,

but in 1457 tlie popularity of tlie game had already become so great

as seriously to inlerfe'-e with tiieuiore important pursuit of orchery,

and cause the rulei-3 of the realm to sound a note of alarm. In

March of that year, it is recorded that the Scottish parliameuf
" deoreted anil ordained that wapinshawingis be halilen bo th%

lordis and baronis spirituale and temporale, four limes iu the zcir,-

and that the fute-ball and ffoff be utterly rryit doun, and nocfit tisit ;

and that the bowe-iuerkis be maid at ilk psroche kirk a pair ot

buttis, and schuttin le usit ilk Suiulay." It docs not .tppcaj-, how-
ever, that to this patnotic decree of their palliamcnt the people

jiaid much altention; and fourteen yeal'S afterwards, in May 1471,

it was judged necessary to pass anotlier Act "anent wapenshawings, i

and for ojiposing *'* our auld enimics of England." But it secins to

have been pretty much as before , schvttin was no more vsit,

nor golf the less steadily played because of these decrees of parlia.

Tnent ; and accordingly in 1491 a final and evidently angi-y

fulmination is issued on the general subject, with pains and penalties

annexed. It runs thus— " Futeball and Golfe 'forbidden, item, it

is statut and ordainit that in na place of the realme there be usit

futeball, (jolfe, or icihcr sik nnprojitahill sj'ortis, but for the commoun
guJe of the realme, and defence thereof, that bowis and schuttin be

hantcd, and bow-markis maid therefor, ordainit in ilk paiochiii

under the pain of fourtie shillinges, to be raisit be the schirefl'e and
baillies foresaid." &c. This, be it noted, is an edict of James IV, ;

and it is not a little curious ]u-csently to find the monarch himself

breaking his own behest, and setting an ill example to his com-
mons, by practice of this " unprofitabiU sport," as is shown by
various entries in the accounts of the Lord High Treasarer oi

Scotland (1503-6).

About a century later, tht game again appears on the surface ol

history, and it is quite as popular as before. In the year 1592, the

Town Council of Edinburgh " ordanis proclamatioa to be inaid

' A complete set of them may number about a dozte'n :—a dilvin,"

club, a long, a middle, and a short "spoon" (so called from the face

of the club being spooned, or bevelled, to lift a bad-lying ball), and

a "putter" (the u.-^e of which is explained below) are the clubs

formed wholly of wood, while of iron there are— a heavy and a light

"iron," a driving and a lifting " cleek," possibly also a "putting"
cleek, finally a "niblick," constructed to pitk a ball out of some
such hole as no other iron can reach.
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threw tliis burgli that, seeing tho Sabboth dny bi-ing the LorJis
Jay, it bocumis every Cliristiano to delicat himseltf to the service

of God, lhairfore comniandinfc in our soverane lord's name, and
in name of the provost and bailiies, that na inhabitants of the samyn
be seen at oiiy past\Tne3 within or without the toun, upoun the

Sabboth day, sic as golfc, ^-c. "^ The following year the edict was
reannounccd, but with the modification that the prohibition was " in

tyme of sermons.

"

Golf has from old times been known in Scotland as "The
Hoijal and Ancient Gamo of Goff." Though no doubt Scottish
monarchs handled the club before htm, Jamea IV. is the fii-st who
figures formally in the golfing record. James V. was also very
partial to the game distinctively known as "royal"; and there is

some scrap of evidence to show that his daughter, the unhappy
Mary Stuait, was, in some sort of feminine way, a golfer. It was
alleged by her enemies that, as showing her shameless indifTerenco

to the fate of her husband, a very few days after his murder, she
"was seen playing golf and pallmall in the fields beside Seton."'
That her son, James VI. (afterwards James I. of England), was a

golfer tradition confidently asserts, though the evidence which
connects him with the personal practice of the game is slight. Of
the interest he took in it we have eviidence in his Act—already
alluded to

— "anent golfe ballis," prohibiting their impoilation,
except under certain restrictions. Charles I. (as his brother Prince
Henry had been') was devotedly attached to the game. Whilst
engaged in it on the links of Leith, in 1642, the news reached him
of the Irish rebellion of that year. He had not the equanimity
to finish his match, but returned precipitately and in much agitation
toHolyrood.* Long afterwards, while prisoner to the Scots army at

Newcastle, before bein^ given up to the tender mercies of the English
Parliament, he found his favourite diversion in " the royal game.'*
"The King was nowhere treated with more honour than at New-
castle, as ho himself confessed, both he and his train having liberty

logo abroad and play at goffin the Shield Field, without the walls.
"^

Of his son, Charles II., as a golfer, nothing whatever ia ascertained,
but his brother, James II., was a known devotee.* After the Restora-
tion, James, then duke of York, was sent to Edinburgh in 1681-2 as

commissioner of the king to parliament, and an historical monument
of his prowess as a golfer remains there to this day in the " Golfer's

hand,' as it is still called, 77 Canongate. The duke having been
challenged by two English noblemen of his suite, or entourage^ to
nlay a match against them, for a very large stake, along with any
Scotch ally he mi^ht select, judiciously chose as his partner one
" Johne Patersone, ' a shoemaker—a local crack of the day, it is to

be presumed. The duke and the said Johne won easily, and half

of the large stake the duke made over to his humble coadjutor, who
therewith built himself the house mentioned above. With the
Revolution royal patronage entirely ceased, to be renewed only in
comparatively recent times. In 1834 William IV. became patron
of the St Andrews Golf Club (St Andrews, the ancient ecclesiastical

metropolis of Scotland; being now, as of old, the most famous seat of
the game), and to approve of its being styled in time coming " The
Royal and Ancient Golf Club of St Andrews." In 1837, as further
proof of royal favour, he presented to it a magnificent gold
Eiedal, which "should be challenged and played for annually;"
and in 1838 the queen dowager, duchess of St Andrews, became
patroness of the club, and presented to it a handsome gold medal—
"The Royal Adelaide,"— as a mark of her approbation, with a request
that it should be worn by tlie captain, as president on all public
occasions. In June 1863 the prince of Wales signified his desire

to become patron of the club, and in the followiug September was
elected captain by acclamation. The engagements of the prince
did not admit o/ his coming in person to undertake the duties of the
office, but his brothai- Prince Leopold, having in 1876 done the club
the honour to become its captain, twice visited the ancient city in
that capacity. Prince Leopold is himself a keen player, and under
his superintendence a green has been bid out in Windsor-park. The
ancient game of golf has thus fairly now again become as "royal"
as ever it was in its old historic periods.

The later fortunes of the ganiQ have been uneventful. While
always keeping its hold on the affections of the people, it might
readily be shown, that over Scotland generally its tide, till nen°rly
within our own time, was rather an ebbing than a flowing one.
While it remained a favourite pastime with some of the aristocracy
and gentry who always had a sufficient following where—as iujtance,
in Edinburgh—the due facilities admitted, tho general enthusiasm
for the sport which Uvea for us in the old records had certainly dis-
appeared, and over various isolated greens, where playing was at one
time constant, it had virtually and sometimes absolutely died out.
Us increased ponularity within recent years has no doubt been
largely due to those general causes which hav9 led to a keener

' Recordi of the Cltn of Editthur/jh.
* Jnceniofiea of Mar^ Quten of Scoli, prefafe. p. Ixx, 1863.
' Anonymous <iuihor of JfS. In the IlBrlolan Library
* See IlUtory af Ltilh, by A. Campbell. Ifl27.

* Local Fjfeovdt, r^f Northumbtrland, hy John Sykea, Ke^mwitle, 1688.
' Kobcrtiaa'a IJlsifirieai A'oUcei c^/ Leit\

interest in almost every form of out-door amu.';cment, but it is also
in some measure to be attributed to greatly extended railway
facilities, and to tlie introduction some thirty years ago of the
cheap and durable ^tta percha ball to replace the old missile.^

It remains to give some little account of the more noted golf
clubs and golfing grounds. The most famous of golf clubs, to
which primacy is by common consent accorded, is' that of the city
of St Andrews, instituted in 1754. For various reasons this club has
always been of much more than merely local celebrity. Its member-
ship is far more numerous than that of any other ; nearly all golfers

of note belong to it ; and to its spring and autumn meetings they
flock from every part of the kingdom. To be winner of » medal at
St Andrews is thus the highest honour to which the ambition of tb©
golfer can aspire. A "round," as it is tenned, of the links ia

very nearly four miles ; and, extent and quality considered, the
green is on the whole unrivalled by any other in Scotland. 'Of
greens in Fife of minor importance, those of Elie and L^ven maybe
noted. Next in importance to "The Royal and Ancient Golf Club of
St Andrews'' ranks " The Honourable the Edinburgh Company of
Golfers," who play over Musselburgh green, one of fair but scarcely

supreme quality. The first of its regular series of minutes bears date
1744, and is signed by Lord President Duncan Forbes of Culloden,
but the club itself is beyond question very much o]der. Of other
Edinburgh golf clubs may be noted "The Bruntsfield,'* founded.

in the year 1760, and the " Edinburgh Burgess," the minute books
of which are preserved since the year 1773, though it claims to hav&
date of origin 1735. In East Lothian, besides the good old green
of North Berwick, there are of late years two others,—GuUane
and Lutfness,—and on all three excellent golfing sport is to be had.
At the ancient city of Perth, though the ground is but indifferently

adapted for it, the old Scottish game has continuously been main-
tained, and still flourishes. So also in Forfarshire,.at the historic

green of Montrose, to which in our own time have been added those
of Monifeith and Carnoustie, which, from their proximity to Dundee,
naturally attract many players ; and all three may be ranked as

greens of fair quality. At Aberdeen, till very lately, the game had
quite died out, but it has now been with more or less of vigour
resumed. At Stirling likewise it was extinct, but is nbw^ again
fairly alive, though under conditions of ground, as at Perth, not
quite satisfactory. At Glasgow also, where on the old " Glasgow
Green" the game was habitually played, it had lapsed into disuse

and even oblivion ; but within the last ten years the genera}

resuscitation has reached it, and a spirited club now exists there.

If the ground is by no means what might be wished, the Glasgow
golfer, by a very easy railway run, can reach the green of Prest-

wick, near Ayr. The " Prestwick Club" is, by comparison, of

recent origin, having been organised mainly by the last earl

of Eglintoun, and one or two gentlemen in the neighbourhood,
interested like himself in the game. Except for limitation in

extent, making it impossible that a large "field should be accommo-
dated without confusion and even danger, such is the excellence of

the ground that, as a "sporting" green, to test play, that of
Prestwick is held by competent judges perhaps to surpass all others.

'. • at Pr
at Troon, on tho same coast.

A second links has recently been opened at Prestwick, and another

Tho oldest golf club in the kingdom is not improbably that oi

Blackheath, near London. The old records of the club were unfor-

tunately destroyed by fire at Greenwich, where they were kept, and
1766 is thus the earliest date for which there is documentary
evidence. Tradition places the origin of this club so far back as

1608, when King James, with his Scotch following, brought the

gamo south into England. Recently another London club has been
started, whose giound of play is at Wimbledon. Neither green is

of great merit, but both are much prized and frequented by golfers

in and near London, In 1864, at Bideford, in Devonshire, a golfing

green was laid out by the well-known Tom Morris of St Andrews,
and a club was duly instituted, which has since continued to

flourish. This links is one of the finest and most extensive any-

where to be found, and despite the disadvantage of remoteness and
difl^culty of access, the meetings of the club attract players from all

quarters, and are commonly most successful. More lately an exceK

lent jreen was opened at Hoylake, near Liverpool, and the club

here has also prospered greatly. At Crookham in Berkshire, and

Alnwick in Northumberland, the game is regularly played ; and at

the universities of Oxford and Cambridge rival golf clubs havo

within the last few years been formed. In brief, the game has now
thoroughly taken root in England ; from year to year it is rr.pidly

siireading, and many fine English players have already passed into

tho front rank.

In nearly all the British colonies the game has naturalized

itself. Golf clubs of old standing exist at Calcutta and Bombay,

and more casually over India a good deal of play is to be met
with. Wherever Scots congregate in any numbers a golf club is

pretty sure to spring up. In Canada and the United States, as ia

' Tho old ball was, rooghty. ft circlet of leather, etltchtd toRt-ther in BCcl!on«.

«nd Btoffnd r.B haid .is a atom-' m'IUi fcntliers. It was about twice the pric3 of th*
present ball, and almost incomparably teas durAblo.
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Australia ana New Zealand, many dubs may be found flourishing
;

and, oddly enough, at Pau in the Pyrenees, a golf club has long

existed. An expoit of clubs and balls to all these golfing depend-

encies has long formed, and still forms, an imjiovtant item of the

manufacture.
Wo must not (|uit the subject without malting note of one pleasing

innovation. Some six or eight years ago, the ladies took to the

game, and since have diligently prosecuted it in large numbers,

some attaining no mean, proficiency. They have hitherto confined

themsolves to the "short game," as it is termed, or putting;

and where a separate piece of ground has been assigned them, as

at St Andrews, North Berwick, and elsewhere, the " Ladies' Links "

form a pretty and charming adjunct to the main green.

"We append the more important rules of the game, as played by
" The Koyal and Ancient Golf Club of St Andrews," which, though

it has ]io claim to give law to other clubs, may be accepted as, on

the whole, the best authority on the subject :

—

I. Mode and Order of Playing the Game.—The game of golf is

played by two persons, or by four (two of a side), playing alternately.

It may also be played by three or more persons, each playing his

own ball. The game commences by each party playing off a ball

from a place called the tee^ near the first hole. In a match

of four, those who are opposed to each other, and to play off,

shall be named at starting, and shall continue so during the

match. The person entitled to play off first shall be named by

the parties themselves; and although the courtesy of starting is

generally granted to old captains of the club, or members, it

may be settled by lot or toss of a coin. The hole is won by the

party holing at fewest strokes, and the reckoning of the game is

made by the t»^rms odds and like, one more, two more, kc. The
party gaining the hole is to lead, unless his opponent has won the

})revious match, in which case the latter leads off, and is entitled to

claim his privilege, and to recall his opponent's stroke should he

play out of order. One round of the links, or 18 holes, is reckoned

a match, unless otherwise stipulated. If, in a double match, one
person shall play twice in succession, he loses the hole.

II. Place of Teeing.—The ball must be teed not nearer the hole

than eight, nor further than twelve club lengths, except where
special ground has been marked by the conservator of the links,

which shall be considered the "teeing ground," and the balls shall

be teed within and not in advance o£ such marks. After the balls

arc struck off, the ball farthest from the hole to which the parties

are playing must be played first. "When two parties meet on the

putting green, the party first there may claim the privilege of holing

out, and any party coming up must wait till the other party has
played out the hole, and on no account play their balls up lest

they should annoy the parties who are putting. Ko player may
play his teed ball till the party in front have played their second
strokes.

JIL Changing the Balls.—The balls struck off from the tee must
not Do changed, touched, or moved before the hole is played out

(except in striking, and the cases provided for by Rules Vlll.,

XV 1 11., and XIX.) ; and if the parties are at a loss to know the

one ball from the other, neither shall be lifted till both parties

agree.

IV. Lifting of BrtaJc-Clubs, &c.—All loose impediments within
a club length of the ball may be removed on or off the course, when
the ball lies on grass (see Rules VL and XII.) When a ball lies

in a bunker, .sand, or any other hazard, there shall be no impression

made, nor sand or other obstacle removed by the club, or otherwise,

either on or off the green, before striking at the ball. When a ball

lies within a club length of a washing-tub, the tub may be removed,
and when on clothes the ball may be lifted and dropped behind
them.

V. Eniitlcd' to see the Ball.—When a ball is completely covered
with fog, bent, whins, &c. , so much thereof shall he set aside ag
that the player shall merely have a view of his ball before he plays,

whether in a line with the hole or otherwise. A ball stuck fast in

wet ground or sand may be taken out and replaced loosely in the
hole it has made.

VI. Clearing ike Putting Greeii.—All loose impediments, of
whatever kind, may be lifted on the putting green or table-land on
which theholo is placed (excepting as declared in Rule IV.), which
is considered not to exceed twenty yards from the hole. Nothing
can be lifted either on the course or putting ereen. if it is to move
the ball out of its position.

VII. Lifting Balls.—When, on any part of the course, or off it,

or in a bunker, the balls lie w-ithin six inches of each other, the ball

nearest the hole must be lifted till the other is played, and then
])laced as nearly as possible in its original position—the six inches
to be measured from the surface of the balls. In a three-ball match,
the ball in any degree interposing between the player and the hole
on the putting green, must be played out.

VIII. JJnU ill Water, or in llic Bunt, and Place if Pe-teeing. —
If the ball is in water, the player may take it out, change the ball

if he plea-iL'S, tee it, and play from behind the luizaid, losing a
jitroke. If the ball lies in any position in the burn across the first

hole, the player may take it out, tec it on the line where it entered

the burn, on the opposite side from the hole to which he is playing,

and lose a stroke ; or he may play it where it lies, without a-

penalty. However, should a ball be driven into the Eden at the

iiigh hole, or the sea at the first hole, the ball must be placed a

club-length in front of either sea or river, the player or party losing

a stroke. In playing for a medal, a ball driven into the Eden may
be treated as a lost ball.

IX. Pubs of the Orcen.—Whatever happens to a ball by accident,

such as striking any person, or being touched with the foot by a

third party, or by the fore cady, must be reckoned a rub of the

green, and submitted to. If, however, the player's ball strike his

opponent, or his opponent's cady or clubs, the opponent loses the

hole ; or if he strikes himself or his partner, or their cadies or clubs,

or if he strikes the ball a serond time while in the act of playing,

the player loses the hole. If the player touch the ball with his

foot, or any part of his body, or with anything except his club, or

if he with his club displace the ball in preparing to strike, he loses

a stroke ; and if one party strikes his opponent's ball with his club,

foot, or otherwise, that party loses the hole. But if he plays it

inadvertently, thinking it his own, and the opponent also plays

the wrong ball, it is then too late to claim the penalty, and the hole

must be played out with the balls thus changed. If, howevtr, the

mistake occurs from wrong information given by one party to the

other, the penalty cannot be claimed ; and the mistake, if discovered

before the other party has played, must be rectified by replacing the

ball as neany as possible where it lay. If the player's ball be played

away by mistake, or lifted by a third party, then the player must
drop a ball as near the spot as possible, without any penalty.

Whatever happens to a ball on a medal day, such as a player

striking his cady, or himself, or his clubs, or moving the ball with

his foot or club, or his cady doing so, or the player striking it twice

before it stops motion, the player in such cases shall lose one stroke

only as the penalty.

X. Ball Lost.— If a ball is lost, the player (or his paitner, in a
double match) returns to the spot, as near as possible, where the

ball was struck, tees another ball, and loses both the distance and
a stroke. If the original ball is found before the party has stmck
the other ball, the first shall continue the one to be played.

XI. Club Breaking.— If, in striking, the club breaks, it is never-

theless counted to be a stroke, if the part of the club remaining in

the player's hand either strike the ground or pass the ball.

XII. Holing out the Ball.— In holing, no mark shall be placed,

or line drawn, to direct the ball to the hole ; the ball must be

played fairly and honestly for the hole, and not on your opponent's
ball not being in the way to the hole; nor, although lying in the
way to the hole, is the player entitled to play with any strengtlk

upon it that might injure his opponent's position, or greater than
is necessary honestly to send your own ball the distance of the hole.

Either party may smooth sand lying around the hole, but this must
he done lightly and without pressure, or beating down with the

feet, club, or otherwise. If, in holing out, the ball rests upon the
flag-stick in the hole, the player shall be entitled to have the stick

removed, and if the ball falls in, it shall be considered as holed
out ; but either party is entitled to have the flag-stick removed
when approaching the hole.

XIII. Unplayiyig Balls.— In Match playing every ball must he

f
flayed, wherever it lies, or the hole be given up, excepting when it

ies on clothes, in water, or in the bed of the burn (^ee Rules IV.

and VIII. ), or in any of the holes, or short holes, made for golfing,

in which latter case it may be lifted, dropped behind the hazard, and
played without losing a stroke. In Medal playing a ball may,
under a penalty of two strokes, be lifted out of a difficulty of any
description, and teed behind the hazard, and if in any of the golfing

holes, it may be lifted, dropped, and played, without a penalty. Jn

all cases where a ball is to bedrojiped. the party doing so shall front

the hole to which he is playing, standing close on the bazaiid, and
dtop the ball behind him from his head.

XV. Asking Advice.—A player must not ask advice aliout tho

game, by word, look, or gesture, from any one except his own cady,

his partner's cady, or his partner.

XVIII. Balls Splitting.—U a. ball shall split into two or moru

pieces, a fresh ball shall be put down where the largest jiortion of

the ball lies ; and if a ball is cracked tho player may change it on

intimating his intention of doing so to his opponent.

XIX. Breach of Pules.—Where no penalty for the infringement

of a rule is specially mentioned, the loss of the hole shall be under-

stood to be the penalty.

Golf which, as we have seen, has a history of some interest, has

also a literature (copious in verse and prose), and a somewhat
amusing anecdntage. In Golf a Poyal and Ancicjit Game, a work
is'iucd in 1875 bv Mr Robert Clark of Edinburgh, a well-known and
a'^complishcd a-lcpt. a vory careful collection will be found of every-

thing connected with tin; game whi':h in this form dtstrvt.s jire-

servation. Through the rea'ly kindness of the author this .p

mirablt compendium has been avuilablc, and fret I'.schasbn n ur.\

of it, iu the preparation of this article. (P. if. A.

;
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GOLGOTHA. See Jerusalem.
GOLIUS, Jacobus (1596-1667), Orientalist, was born

at the Hague in 1596, and Etudied at Leyden, where in

Oriental languages he was tlie most distinguished pupil

of ErpeniuB. In 1622 he accompanied the Dutch embassy

to Morocco, and on his return lie was chosen to succeed

Erpenius (1621). In the following year he set out on a

Syrian and Arabian tour from which he did not return until

1629. The remainder of his life was spent at Leyden

where from tliat date he held the chair of mathematics as

well as that of Arabic until his death, which occurred on

September 2Sth, 1667.

His most important work is tne Lexicon Arahico-Latlnum, fob,

I/eydea 1653, which, based on the Sihah of Al-Jauhari, has only

recently been suiHrrseded by the corresponding work of Freytag.

Among his earlier publications may be mentioned editions of Vftri-

OQ3 Arabic texts {Pi-overbia quccdam. AUs^ impcraioris MluUmicij
et CanneM To^aL, poetts doeiissimi, necnon disacrtatio qucEdam A hen

JSynre 1629 ; and AhTnedis Arabsiada; vitce et rermn gestarum

Tiimut-ij qui viUgo Tamerlanea dicitttr, historia, 1636). In 1656 he

piiblishcda new edition, with considerable additions, of the Gram-
vtalicu Arabica of Erpenius. After his death, there was found

among his pajiers a Dictionarium Persico-LaCinnm which wasjmb-
hsbed, with additions, by E-imund Castell in his Lexicon Hcpta-

gloiton {1669). Golius also edited, translated, and annotated tlie

astronomical treatise of Alfragan (Muhammcdis, filii Ketiri Fer-

gamensis^ qici vidgo Alfraganus diciixtr, Ehmenta Astronomica

Arabia at Latins, 1669).

GOLLNOW, a town in the Prussian province of Pomer-

ania, government district of Stettin, is situated on the right

bank of the Una, 14 miles N.N.E. of Stettin, with which

it lias communication by steamer. It possesses two suburbs,

and has manufactures of linen and woollen goods, copper

wares, ribbons, paper, and tobacco. GoUnow was founded

in 1190, was raised to the rank of a town by Barnim I. in

1268, and in 1314 received Lubeck rights. It was fonnerly

a Hanso town, and came into the possession of Prussia in

1720. The population in 1876 was 7913.

GOLNITZ, or Gollnitz (GolniczbXnya), a mining

town of Hungary, on a river of the same name, in the

county of Szepes (Zips), about 18 miles south-west of

Eporios, 48° 51 N. lat., 20° B9 E. long. In the vicinity

are iron and copper mines, which, with the forges, and the

nail and wire factories, Ac, afford employment to most of

the inhabitants. It is the seat of a mining council and

tribunal, has Roman Catholic and Protestant churches, post

and telegraph offices, and a high school. In 1870 the popu-

lation amounted to 5205, composed of Magyars, Slavs, and

Germans. Golnitz was formerly a royal free town ; its

chief im[x>rtance now is as a mining centre.

GOLOVNIN, Vasilt Mikhailovich (177G-1831), a

Russian vice-admiral, was born April 20, 1776, in the vil-

lage of Gulynki, in the province of Byazan, and received

his education at the Cronstadt naval school. From 1801

to 1806 he served as a volunteer in the English navy. In

1807 he was commissioned by the Russian Government to

survey the coasts of Kamchatka and of Russian America,

including also the Kurilo Islands. Golovnin sailed round

tho Cape of Good Hope, and on October 5, 1809, arrived in

Kamchatka. In 1810, whilst attempting to survey the coast

of the island of Kunashir, he waa seized by the Japanese,

and was retained by them as a prisoner nntil October

13, 1S13, when he was liberated, and in the following year

he returned to St Potorsburg. Soon after this the Govern-

ment planned another expedition, which had for its object

the circumnavigation of the globe by a Russian ship, and

Golovnin was appointed to the command. He started from

St Petersburg on the 7th September 1817, sailed round

Capo Horn, and arrived in Kamchatka in the following May.

Ho r.'tnriiod to Europe by way of the Cape of Goml Hope,

i landed at St Petersburg, Scptcmlier 17. IBID. Ho
d July 12, 1831.

Golovnin publislicd .several works, of which the following art) the

most important :

—

Journey to Katnchatkx, 2 vols., 1819 ; Journey
round the JVurld , 2 vols., 1822 ; and Narrative of my Captivity in

Japan, 2 vols. , 1816. The last has been translated into French,

German, and English. A complete edition of his works was pub-
lished at St Petersburg, 1864, in five volumes, with maps and charts,

and a biography of the author by N. Grech.

GOLTZ, BoGUMiL (1801-1870), humorist and satirist,

was born of a German family settled at Warsaw, March 20,

1801. At the age of seven he was taken by some friends

to Kcinigsberg, and after studying at the gymnasium was

placed under the care of a country clergyman near Marien-

werder. He next went to the gymnasium of Marienwerder,

and finally returned to Konigsberg. In 1817 he began to

learn practical farming on an estate near Thorn ; but the

strong desire which he felt for scientific culture led him, five

years later, to the university of Breslau. There he at first

entered upon the study of theology, but he did not pursue it,

selecting instead philosophy and philology. The neit year

he bought an estate near Thorn, married the daughter of a

Prussian officer, and applied himself to the duties of a

farmer. Ho did not succeed ; and after other equally un-

successful experiments in the same line in Poland and

Prussia, he retired in 1830 to the small town of Gollub,

and devoted himself to literary studies. Sixteen years of

meditative seclusion passed away ; and then, having taken

up his abode at Thorn, be gave to the world the first fruits

of his studies and reflexions in the charming poetic Buck
der Kindkeit (1847), in which he delineates the incidents

and impressions of his own childhood with a tender feeling

like that of Jean Paul. The dates which he gives in this

narrative are inconsistent with those which he furnished for

the memoir in Brockhaus's Conversations-Lfxikon ; and a

chronological difficulty is thus created which perhaps it may
not be possible to solve.

The Buck der Kindheit was speedily followed by a satiri-

cal and polemical epistle against Ronge and the friends of

enlightenment, which he entitled Deutsche Eniarlung in der

licktfrettndtichen und modernen Lebensart. For the purpose

of enlarging his experience of men, and of amassing stores

of material for his art as humorist and reformer of human
life and society, he undertook a course of extensive travels,

visiting Germany, France, England, Italy, and Egypt. In

1850 he published Das Menschendaseyn in seinen nrlteivigen

2Ujen and Zeichcn. This was followed by another poeti-

cally conceived work on his own early life, entitled Ein
Jugendleben: Biographisches Idyll aus Westprenssen (\fib2),

and by Ein Kleinstddter in Aegypten (1853). In his next

work, Der Mensch und die Leute (1858), he especially dis-

plays his peculiar powers in profound and acute sketches

of various races of men. It is a book of enduring value.

His Die Deutscken, consisting of a series of studies on the

history and peculiarities of the genius of the Germans,

appeared in 1860. His other works are Zur charaJcteristik

nnd Nattirgesdtichte der Fratien (1859), Typen. der

Gesellscha/t (I860), Die Bildung vnd die Gebildeien (1864),

Yorlesungcn (1869), and Die Weltkbigheit und die Lelens-

weisheit mit ihren correspondirenden Slvdien (1869).

Qoltz is a follower of Jean Paul, and has many of the

characteristics of his master ; but he takes a lower place as

liter.iry artist, wanting Jean Paul's creative imagination.

He died at Thorn, November 11, 1870.

An interesting essay on Goltz was contributed by tho poet,

Rudolf Gottschall, to Unsere Zcit, new series, 1871.

GOLTZIUS, Hendrik (1558-1617), a Dutch painter

and engraver, was borh in 1558 at Miilebrecht, in the duchy

of Juliers. After studying i)ainting on glass for some years

under hia father, he was taught the use of the burin by Dirk

Volkertsz Coornlert, a Dutch engraver of mediocre attain-

ment, whom he soon surpassed, but who retained his services

for his own advantage. He was also employed by Philip
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Salle to engrave a set of prr.its of the history of Lucretia.

At the age of twenty-ono he married a widow somewliat

advanced in years, whose money enabled him to establish at

Haarlem an independent business ; but his unpleasant rela-

tions with her 80 affected his health that he found it advis-

able in 1590 to make a tour through Germany to Italy,

where he acquired an intense admiration for the works of

Michelangelo, which led him to surpass that master in the

grotesqueness and extravagance of his designs. Ho returned

to Haarlem considerably improved in health, and laboured

there at his art till his death, January 1, 1617. Goltzius

ought not to be judged chiefly by the works lie valued most,

Ilia eccentric imitations of Michelangelo. His portraits,

though mostly miniatures, are master-pieces of their kind,

both on account of their exquisite finish, and as fine studies

of individual character. Of his larger heads, the life-size

portrait of himself is probably the most striking example.

His " master-pieces," so called from their being attempts

to imitate the style of the old masters, have perhaps been

overpraised. In his command of the burin Goltzius is not

surpassed even by Diirer ; but his technical skill is often

unequally aided by higher artistic qualities. Even, how-
ever, his eccentricities and extravagances are greatly counter-

balanced by the beauty and freedom of his execution. He
began painting at the age of forty-two, but none of his

works in tliis branch of art—some uf which are in the im-

perial collection at Vienna—display any special excellences.

He also executed a few pieces in chiaroscuro. His prints

amount to more than 300 plates, and are fully described in

B.irtsch's PeiiUre-gi-avenr, and 'Weigel's supplement to tlie

same work.

GOMARUS, Francis (1563-1G41), professor of theology

at Leyden, w.as born at Bruges on the 30th January 1563.

H!^ parents, having embraced the principles of the Reforma-
tion, emigrated to the Palatinate in 1578, in order to enjoy

freedom to profess their new faith, and they sent their son

to be educated at Strasburg under John Sturmius. He re-

mained there three years and then went to Neustadt, whither

the professors of Heidelberg had been driven by the elector-

palatine because they were not Lutherans. He did not stay

long at Neustadt, but crossed to England towards the end
of the year 1582, and entered first the university of Oxford,
where he attended the lectures of John Raynold, and then

the university of Cambridge, where he attended those

of William Whitaker. At Cambridge he received his

bachelor's degree in June 1584, and thence proceeded

to Heidelberg, where the faculty had been by this time re-

established, and continued his studies there for two years

more. He was called to be minister of a Reformed church
in Frankfort in 1587, and laboured there till the congrega-

tion was dispersed by the persecution of the year 1593. In
1594 he was appointed professor of theology at Leyden,
and before going thither received from the university of

Heidelberg the degree of doctor. He taught quietly at

Leyden till 1G03, when Arminius came to be one of

his colleagues in the theological faculty, and began to teach

Pelagian doctrines and to create a new party in the uni-

jversity. Gomarus immediately set himself earnestly to

oppose these views, in his classes at college, and wherever
lie found opportunity. He became the leader of the

opponents of Arminius, who from that circumstance came
to be known as Gomarists. He engaged twice in personal

disputation with Arminius in the assembly of the estates

of Holland in 1608, and was one of five Gomarists who
met five Arminians or Remonstrants in the same assembly
in the following year. On the death of Arminius shortly

after this time, Vorstius, who sympathized with his views,

was appointed to succeed him, in spite of the keen opposi-

tion of Qomarus and his friends ; and Gomarus took his

iicleit 50 ill thul, rather than havo such a man for his

colleague, he resigned his post, and went to Middleburg io

1611, where he became minister of a congregation and gave
public lectures. From this place he was called to a chair

of theology at Saumur, whore he remained four years, and
then accepted a call as professor of theology and Hebrew
to Groningen, where he stayed till his death on 11th

January 16-tl. He took a leading part in the synod of

Dort, assembled in 1618 to judge of the doctrines of

Arminius. He was a man of ability, enthusiasm, and
learning, a considerable Oriental scholar, and also a keen

controversialist. He took part in the translation of the

Old Testament into Dutch in 1633, and after his death a

book by him called the Lyra Davidis was published, which
sought to explain the principles of Hebrew metre, and which
created some controversy at the time, having been opposed

by Louis Capel. His works were collected and published

in one volume folio, in Amsterdam in 1645.

GOMBROON, another name for Bender-Abbasi (y.f.).

GOMER, the eldest son of Japhet (Gen. x. 2), and an
ally of Gog (Ezek. xxxviii. 6), has usually, since Calmet's

time, been identified with those Cimmerii who, originally

inhabiting the districts to the N.E. and N. of the Black

Sea and Saa of Azoff, at an early period began to penetrate

as far as to Asia Minor, and in the 7th century B.C. overran

Lydia, though without leaving permanent traces of their

presence. This identification, however, is to be met with

in none of the older writers. Josephus understands the

Galatians of northern Phrygia to be intended; and Ginimeri

or Gamir was, in the language of the ancient Armenians, a

usual designation for their neighbours the Cappadocians

(see Dillmann on Gen. x. 2 ; whose authority is Kephalion,

in the Armenian version of the Chronica of Eusebius, ed.

Aucher). It is not impossible that an intimate ethnologi-

cal connexion between the Cappadocians of Kephalion and
the Cimmerians of Homer may ultimately be established

;

but meanwhile it is important to observe that the three

sons of Gomer, as named in Gen. x. 2, admit of a tolerably

definite localization. Ashkenaz, who has sometimes been

identified with the Germans, is almost certainly the same
as the Ascauians, a very ancient tribe of northern Phrygia

(cf. Strabo, xii. 4, 5, sqq., and note the juxtaposition in Jer.

li. 27). Kiphath has nothing to do with the Rhipaean

mountains, with the Carpathians, or with Niphatcs, but, as

Josephus has pointed out, is to be identified with

Paphlagonia; as Bochart has shown, the name probably sur-

vives in 'Ptj/Sai, the designation of a river in Bithynia, and
in 'P^pavTia, a district situated on the Thracian Bosphorus.

Although Togarmah is by Josephus interpreted as equi-

valent to Phrygia, there is a considerable amount of ancient

testimony in favour of its identification with Armenia. It

is possible that the same root is actually at the basis of the

two words ; at all events the connexion is assumed in the

account which the Armenians themselves give of their

legendary history.

GONDA, a district of Gudb, lying between 26° 46' and
27° 50' N. lat., and between 81° 35' and 82° 48' E. long.,

bounded on the N. by the lower range of the Himdlayas,

on the E. by Basti district, on the S. by Fyzabad and Bara

Banki, and on the W. by.Bharaich, and having an area of

2824 square miles.

Gonda presents the aspect of a vastplain with very slight

undulations, studded with groves of mango trees. The
surface consists of a rich alluvial deposit which is naturally

divided into three great belts known as the tardi or swampy
tract, the uparhdr or uplands, and the (arhdr or wet low-

lands, all three being marvellously fertile. Several rivers

flow through the district, but only two, the Gogra and

R.'ipti,.are of any commercial importance," the first being

navigable throughout the year, and the latter during the

rainy season. The country is dotted over with small lakes,
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kbe W4ter of wliioh is largely ueeJ fof Jrrigatiun. The /era

tKiiur<^ florjsist of tigers, leopards, bears, wolves, an(i deer,

li^rge game tircja are plentiful.

This district has no particular history of its own ; what ancient

history it has is included in that of Oudh. On the outbreak of the

mutiny, the raja of Gonda, after honourably escorting the Govern,

ment treasure to Fyzabad, joined the rebels. His estates, along

with those of the rani of Tulsipur, were confiscated, and conferred

as rewards upon the maharajas of Balrampur and Shahganj, who
had remained Ibyal. The census of 1869 disclosed a population of

1,166,515(602,862 males, and 563,663 females)—Hindus, 1,049, 397i
Mahometans, 117,070; Christians—European, Eurasian, and native

—48. Five towns contain a population exceeding 5000, namely,

Gonda, Balrampur, Colonelganz, Nawabganj, and Utraula. Rice,

wheat, and barley are the chief products of the district. The
area under cultivation is 993,858 acres. The exports are rice and

food grains ; the imports, cotton, European piece goods, and salt.

The administration is under a deputy commissioner, aided by two
European assistants. The total revenue (1875-76) amounted to

£135,509 ; the expenditure to £15,810. The police force (1873)

consisted of 484 officers and men, maintained at a cost of £6655.

Education is still in its infancy. In 1875-76 there were 116 schools

under Government inspection, attended by 5879 pupils. Fever is

prevaleut throughout the district The other principal diseases are

acurvy, cholera, diarrhoea, and goitre. The average rainfall during

the eleven years 1866-1875 was 42'0 inches. The average yearly

temperature is 77'5° Fahr., the highest recorded being 106°, the

lowest 48°,

QovDA, the chief town and administrative headquarters

of Gonda district, in 27° 8' N. lat. and 82° 1' E. long.

The site on which the town now stands was originally a

jungle, in the centre of which was a cattle fold (Gontha or

Qothin), in which the oattla were enclosed at night as a

protection against wild beasts, and from this the town
derived its name. The place was formerly celebrated for

the manufacture of shields ; now it is neither of com-

mercial nor of religious importance. The town contains a

<;ivil station, dispensary, school, literary institute, court-

house, and jail. Population, 13,722,

QONDAR, pi'operly Guendar, a town of Abyssinia,

formerly the capital of the Amharic kingdom, is situated

on e basaltic ridge in the couutry of Dembea, about 2

1

miles N.E. of Lake Tsana or Tana, a splendid view of

which is obtained from the castle. According to Ruppell,

its latitude is 12° 35' N. and iU longitude 37° 31' 57" E.,

4nd it lies 7460 feet above the level of the sea. T^o
(Streams, the Angreb on the east side and the Gaha or

^ha on the west, flow down from the ridge, and meeting

below the town pass onwards to the lake. In the Gaha
(be Christian inhabitants of Gondar are accustomed to

b^the in vast disorderly crowds on the feast of St John the

Baptist (10th September), and again in a more decent

manner on the anniversary of the Saviour's birth. The
town b divided into several districts separated from each

other by wood and field,—one being the AbunBod or

bishop's quarter, another the Etchege-Bed or quarter of

the prior or chief of the monks, while a third takes its

name from the Debra Birhan or Church of the Light,

and a fourth from the Gemp or castle. This was at

one time a splendid pile, designed on the plan of a

mediaaval stronghold; and the solidity of its masonry, the

beauty of its ornamentations, and the general effect of its

arrangement stand in striking contrast to the mean and
monotonous houses of the town, which aro all erected after

the cylindro-cnnical typa It was built in the 16th
century for King Sucinius by the Portuguese adventurers,

who employed Indian workmen in its erection. At some
distance there is another palace built at a later date for Ras
Michael, which affords no bad imitation of the Portuguese

Style. Upwards of forty churches, all in the circular

Abyssinian style, are said to esist in the town and
immediate vicinity ; of these the most important is

the Quisquam or Flight into Egypt, erected by Mint-
wab Muntwar, the empress mother of Yasu the Great

anu Yasu the Little. The painting of the interior was
probably executed by the Venetian artists mentioned by
Bruce. The city was founded in the 15th century by
emperor Fasiiidas, or A'lem-Seged ; it has been frequently

sacked, and in 1868 it was laid in ruins by Theodorus,
who did not spare either the castle or the churches. The
population, estimated by Bruce at 10,000 families, has

been brought to a very low ebb by the political distrac-

tions of the country. In 1853 Heuglin thought the in-

habitants might uumber from 5000 to 6000, and in 18Q1-62
be raised the figure to from 6000 to 7000. About 2000
of the number are Mahometans, and there is a considerable

settlement of Jews (Falasha). Cotton cloth, gold and
silver ornaments, copper wares, fancy articles in bone and
ivory, excellent saddles, and shoes are among the products

of the local industry. The shoes are made almost ex-

clusively for the clergy, as the ordinary Abyssinians either

go barefoot or wear sandals. See especially Biippell, Reise

in Abyssinien, Frankforton-the-Main, 1838-40; Heuglin,

Reise nach Abessinien, Jena, 1868; Lejean, Voyage en

Abyssinie, Paris, 1872 ; and Raffray, A/rique Occidenlale,

Paris, 1876. Views of the castle are given by Heuglin
and Raffray.

QONDOKORO. See Ismailia.

GONDV/ANA, a tract of country in Central India, ex-

tending from the 19th to the 25th degree of N. lat., deriv-

ing its name from the aboriginal tribe of Gonds, who form

the predominant element in the population. The tract may
be considered as comprising part' of the British territory

of SAgor and Nerbudda, with tftE districts of Singrauli, CbotA
NAgpur, and Sirguja, the petty native states on the S.W.
frontier of Bengal, the Cuttack Mahals, and the northern

portion of NSgpur. It is estimated to be 400 miles in

length by 280 in average breadth. GondwAna, in its most
extensive sense, includes all that part of India within the

above-mentioned boundaries which remained unconquered

by the Mahometans up to the reign of Aurungzebe. But
Gondwina proper is limited to four districts, named MAndla.
Chhatisgarh, Ndgpur, and ChAndal, and it stretches south

along the east side of the Wardha and Godivari, to within

100 miles of the mouth of the latter. The greater part of

this province is q mountainous, unhealthy, and ill-watered

country, covered with jungle, and thinly inhabited ; and
to its poverty and other bad qualities its independence may
be ascribed. A continued chain of moderately elevated

hilLs extends from the southern frontier of Bengal almost to

the Godivari, and by these the eastern was formerly separ-

ated from the western portion of the KAgpur dominions.

This province contains the sources of the Nerbudi^a and the

Son, and is bounded by the Wardha and QodAvari ; but a

want; of water is still the general defect, the streams by
which it is intersected, namely, the MahAnadi, KArun,
Hatus, and SilAir, being inconsiderable, and not navigable

within its limits. The Gonds, or the hill tribes who took

refuge in the mountains and fastnesses from the invaders

of the country, are the original inhabitants of the country,

and, till recently, retained all their primeval habits cf

barbarism. They have now adopted a form of Hinduism,
but they retain many of their ancient customs, and abstain

from no flesh except that of the ox, cow, and bull. Accord-

ing to the census of 1872 they numbered 2,041,276, or

nearly 25 per cent, of the entire population of the Centra)

Provinces. The more fertile tracts of GondwAha were sub-

dued at an early period by the Marhattris, who claimed as

paramount over the whole. The inhabitants were rendered

nominally tributary ; but it was found impossible to

collect any revenue from them without military force, so

that, in fact, the collection of the revenue was like a

plundering expedition, the cost of which always exceeded

Its ijxofit,
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linh'ns "'s "'"'
*S'""^' ^'"^ rhiJaiis in 1818, wlieii tlic Biitish

'tfoojis invaded the icnitories of Appa S;Uiib, the raja ol' Nagpiir,

thcii' ©Iterations were greatly facilitated by the insiuTection of the

liiil tiibc.s, who occupied the passes llito the Ka^pur tenitories.

For a long series of years it was the policy of the raja of this terri-

tory, a descendant of Sivaji, to interfere as little .as possible witli

the neighbouring powers. At length, in 1803, Raghoji Blionsla

was induced, in an evil hour for himself, to depart from tliis system

of neutrality, and to join Sindhia in a confederacy against the

British. He was soon reduced, however, by the defeats which the

confederates sustained at Assaye and Argaum, to sue for peace, as

the price of which he ceded a large portion of his dominions to the

conquerors, namely, the province of Orissa. After the death of

this raja, the throne, contested by various competitors, was at last

secured by Appa Sahib, his nephew, who, in the war against the

rindaris, joined the coalition against the British power, and was
involved in ruin along \vith Lis other allies. A treaty of peace was
concluded with him, which he violated; and he was finally deposed

in 1818, and the grandson of the late raj.-v put in liis stead. The
latter prince, after a reign of 35 years, died without issue in 1853

;

the dynasty thus became extinct, and the kingdom of Nagpur was
incorporated with the British empire, and now forms the chief

commissionership of the Central Provinces.

GONG (Chinese, gotig-gong or tam-tam), a sonorous or

musical instrument of Chinese origin and manufacture,

made in the form of a broad thin disc with a deep rim.

Gongs, vary in diameter from about 20 to 40 inches, and

they are made of bronze containing a maximum of 22

parts of tin to 78 of copper ; but in many cases the pro-

portion of tin is considerably less. Such an alloy, wlien

,cast and allowed to cool slowly, is excessively brittle, but

it can be tempered and annealed in a peculiar manner. If

suddenly cooled from a cherry-red heat, the alloy becomes

so soft that it can ba hammered and worked on the lathe,

and afterwards it may be hardened by re-heating and cool-

ing it slowly. In these properties, it will be observed, the

alloy behaves in a manner exactly opposite to steel, and the

Chinese avail themselves of the known peculiarities for pre-

paring the thin sheets of which gongs are made. They
cool their castings of bronze in water, and after hammering
out the alloy in the soft state, the finished gongs are

hardened by heating them to a cherry red, and allowing

them to cool slowly. The gong is beaten with a round,

hard, bather-covered pad, fitted on a short stick or handle.

It emits a peculiarly sonorous sound, its complex vibrations

bursting into a wave-like succession of tones, sometimes
shrill, sometimes deep. In China and Japan it is used in

religious ceremonies, state processions, marriages, and other,

festivals ; and it is said that the Chinese can modify its

tone variously by particular ways o£ striking the disc.

Among Western communities it is ouly employed as a

substitute for a dinner bell or a general household signal. S;

GONGORA Y ARGOTE, Luis de (1561-1627),
Spanish lyric poet, was born at Cordova, on the 11th of

July 156i. His father, Don Francisco de Argote, was
cnrregidor of that city; and his mother. Dona Leonora de
G6ngora, was descended from an ancient and noble family

of Navarre. Having been sent, at the age of fifteen, as a
student of civil and canon law to the university of Sala-

manca, he so6n took a prominent place among his fellow-

students; but the great talent which he exhibited did not
point in the direction either of legal or of diplomatic em-
ployments. Leaving the university some years afterwards'

(the exact date is unknown) without a degree, but already

with a considerable literary reputation, he returned to

Cordova, where he had succeeded to a moderate property,

ancT where he was able to associate on terms of intimacy

and equality with the best society of the city and province.

Lope de Vega, writing about 1593, speaks of him as sur-

rounded there by a literary society, and acknowledged as its

chief. In 1604, when past his fortieth year, he took the

tonsure, and accepted a prebendal stall in the cathedral of

Cordova,—steps which have usually been slttributed to

worldly or sordid motives, but which really cannot be re-

garded as unnatural or unbecoming in a man circumstanced

as he was. From this time he began to spend a portion of

each year at the seat of the court, first at Valladolid and
afterwards at JIadrid, where as Pellicer, his contemporary,

remarks, he "noted everything and pecked at everything

with his satirical pen." His circle of literary and other dis-

tinguished admirers was now greatly enlarged ; but the

acknowledgment which the court accorded to his singular

genius was both slight and tardy. Ultimately indeed,

through the influence of the duke of Lerma and the marquis

of Siete Iglesias, he obtained an appointment as honorary

chaplain to Philip III., but even this slight honour he waa

not permitted long to wear. A severe illness, which had

seriously impaired his memory, compelled his retirement to

Cordova, where, after a period of deep seclusion, he peacefully

breathed his last on the 23d of May 1627. An edition of his

poems was published almost immediately after his death By

Juan Lopez de Vicuna ; but the frequently reprinted edition

by Hozes did not appear till 1633. The collection consists

of numerous sonnets, heroical, amorous, satirical, humorous,

elegiac, and "miscellaneous," of various odes, ballads, songs

for the guitar, of a few uncompleted comedies, and of

certain larger poems, such as the Soledades ("Solitary

Musings") and the Poli/emo, which hardly admit of classi-

fication. They all exhibit that learned and polished elabor-

ation of style (estilo culto) with which the name of G6ngora

is inseparably associated ; but if, since the days of Lope
de Vega, they have been justly censured for their aflfected

Latinisms, unnatural tran-spositions, strained metaphors,

and frequent obscurity, it must never be forgotten that

their author was a man of genius,—a fact cordially

acknowledged by those of his contemporaries who were

most capable of judging, and indeed a fact capable of direct

verification by any one who chooses to take the trouble of

reading him even in an imperfect translation. It was only

in the bands of those who served themselves heirs to

G(5ngora's style, without inheriting his genius, that " cul-

tismo " became really laughable ; but it is manifestly unjust

to charge the memory of the master with the follies of his

weaker disciples.

A series of Leccioncs Solemnes, or expository lectures on the PoK-

femo,'fSoUdades, Panegirico, and Piramo y Tisbe was published by

Pellicer in 1630 ; an Ilustracion y Dcfcnsa tfe la Fdlula de Piramo

y Tisbe,' by Silazar Mardones, followed in 1636 ;
there is also a

cmnmentary on the entire works by Salccdo Coronel (1636-48). A
good edition of the works of the "Andalucian Pindar" (as Gongora

is designated by Pellicer) is that of Brussels (1659), The admirable

labours of Churton {Gongora, an Historical and Critical Essay on

the Times of Philip III. and IV. of Spain, uith Translations, ]8fl2)

have^made this obscure author easily accessible to the English

reader;

GONIOMETER. Strictly speaking this name is appli-

cable to any instrument, such as a mural circle, a theodolite,

and 80 on, used for measuring an angle ; it is in reality,

however, applied exclusively to instruments used for measur-

ing the angles between the faces of crystals. The oldest

. instrument of the kind was invented by Carangeot, and con-

sisted simply of a pair of rulers jointed together and fitted

with a graduated circle for measuring the angle between

their edges. A carpenter uses a somewhat similar instru-

•ment, not, it is true, for measuring, but for transferring

angles. The application of the principle of reflexion by

Wollaston in 1809 converted the goniometer into an instru-

ment of precision. His form, with a vertical divided circle,

is still much used. .The principle of reflexion is briefly

this. The crystal is mounted so that it can be rotated

about an axis parallel to the edge in which its two faces

meet. i-> It is first placed so that a ray of light coming in

some fixed direction (say, along the axis of a coUimktor),

when reflected from one face, passes in another fixed direc-

tion (say, along the axis of a telescope). The crystal is

then turned till the ray reflected from the other face pasEes-
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In the same direction as before. The angle through which

thecrystalliasieen turned is either 180" + 2Aor 180° - 2 A,

where A is the angle between the faces. The introduc-

tion of the fixed mirror by Degen and Lang, and oi the

horizontal circle with collimators, brought the instrument

into its most modern form. Babinet, Mains, Mitscherlich,

Haidinger, Von Lang, and others have contributed towards

perfecting the instrument. Recently Professor W. H. Miller

(rhil. Mac;., 1876) has described a new form of gonio-

meter. In the paper quoted some useful details concern-

ing the use of the instrument will be found. For further

instructions how to use the goniometer the reader may refer

to Phillips's Mineralogy, or Groth's Physikalische Krystallo-

grapkie, Abth. iii. The modern goniometer has so much
in common with the spectrometer that it is unnecessary

to describe it in detail here. See Spectboscope.

GONSALVO. See Gonzalo.
GONZAGA, or Gonzugue, an old princely family of

Italy, which traces its origin to the emperor Lothair, but

iirst came into notice in the 11th century, after the over-

throw of the imperial power in Italy, where they for some
time disputed the sovereignty of Mantua with the Bonacosse.

The long dispute was' ended by the murder of Passerino de

Bonacossi in 1328, after which the Gonzaga retained posses-

sion of Mantua for four centuries. Their claims were in

1354 confirmed to Ludovico I. (1267-1360) by Louis

tlie Bavarian, who nominated him imperial vicar, and
gave him also the sovereignty of Reggio and other towns.

Petrino, youngest son of Ludovico, founded the countship

of Novellara, which became extinct in 1728. The elder

branch of the family was continued by Guido and his

son Ludovico II., who, on his death in 1382, was succeeded

by his brother Francesco. He was followed in 1407 by his

sin Giovanni Francesco (1394-1444), on whom, for his

services in the Italian wars, the emperor Sigismund in 1433
bestowed the title of marquis. Ludovico III. (1414-1478),
son of the preceding, surnamed, for what reason is not quite

certain, the Turk, retained a body of troops which he granted

on hire to neighbouring princes. The younger sons of this

Ludovico, Giovaimi Francesco and Kudolpho, founded the

dukedoms of Gabioneto-and Castiglione respectively, which
were confiscated in 1692. The elder branch of the family

was continued by Frederick I. (1439-1484), whose son,

Giovanni Francesco II. (1466-1519), was in 1494 appointed

to the supreme command of the united Italian army against

Charles VTII. of France, and on the 6th of July of the follow-

ing ye.ar gained the victory of Fornovo, and took prisoner the

bastard of Bourbon. His son, Frederick II. (1500-1540),
received in 1530 the title of duke from Charles V., and
in 1536 the principality of Montferrat. A younger son,

Ferdinand, was the founder of the Guastella branch of the

family, which became extinct in 1746. Of the succeeding

members of the elder branch, the only notable one was
Vincen'zD I. (1562-1612), to whom the Admirable Crichton

was tutor, and by whom he was murdered from jealousy in

1582. This branch became extinct in 1627 through the

death of Vinccnzo II., sixth successor of Frederick If. The
nearest heir was Carlo I., duke of Nevers, who was recog-

nized by the Mantuans, but his claims .were contested by
Ferdinand IT. of Guastella, who had the support of the

emperor Ferdinand II. In the war which followed, the

duke of Nevers obtained the assistance of Louis XIII. of

France, but in 1630 JIantua was captured and pillaged by
the imperial troops, and the duke was forced to retire to the

States of the Church. In 1631 a treaty was, however con-

cluded between Franco and the emperor, by which the duke,

on making submission, was reinvested with the duchies of

ilantua and Montferrat. Anna, a daughter of Carlo I.,

became wife of Edward, elector-palatine of the Rhine, and

uUer pl.iyiug a distiuguished oart at the French court, died

at Paris in 1684, leaving behind her a volume of interesting

Memoirs (London and Paris, 1686). Carlo died in 1639,

and was succeeded by his grandson Carlo III., who, on his

death in 1665, was succeeded by his son Carlo IV. This

duke married in 1670 Anna Isabella, eldest daughter of

Ferdinand duke of Guastella ; and on the death, of Ferdi-

nand in 1679, he endeavoured to obtain possession of that

duchy, but was compelled to relinquish his claims to

Vincenzo, a cousin-german of the deceased duke. He took

part on the side of France in the Spani.sh succession war,

and received a French garrison into Mantua. After the

defeat of the French he was placed under the ban by the

emperor Joseph I., whereupon Victor Amadeus of Savoy
conquered Montferrat, and Austria, in agreement with

France wliora Carlo had offended, took possession of

Mantua. On his death without issue in 1708, the dynasty

of the Gonzagas of Mantua became extinct.

GONZAGA, Thomaz Antonio (1744-1809), "the
Portuguese Petrarch," perhaps better known as Diecec, was

born at Oporto in 1744, and received his early education

there and at Bahia, where his father, after having held vari-

ous judicial appointments, became a member of the supreme
com-t in 1759. Having completed his law studies at the

university of Coimbra, which he attended from 1763 to

1768, Gonzaga in the latter year returned to Brazil, and after

having acted for some years as juiz de fora or local magis-

trate at Beja and elsewhere he ultimately was appointed

a judge (ouvidor) at Villa-Rica in the province of Minas,

where he highly distinguished himself it is said both by his

administrative ability and by the many excellences of his

private character. He appears before this time to have
developed some talent for versification, and liis literary

tastes soon brought him into intimate association with

Claudio Manoel, Alvarenga Peixoto, and other writers of

the so-called Minas school; but the love which makes the

poet did not, in his own opinion at least, come upon
him untU he had made the acquaintance (about 1788) of

D. Maria Joaquina Dorothea de Seixas, the " Marilia de

Dircou" to whom all his extant poems relate. He had
just been nominated a member of the supreme court of

Bahia, and was on the eve of his marriage, when discovery

was made of the treasonable plot of Jlinas, and he was
arrested on suspicion of having been implicated in it. On
merely circumstantial evidence, and that of a very incon-

clusive kind, he was condenmed, 18th April 1792, to

banishment for life to Pedras de Angoche, a sentence which
was afterwards commuted to one of tep years' exile at

Mozambique. Here he made some effort to practise as an
advocate, but he never recovered from the wearing-out de-

pression into which he had been thrown by his cruel lot

;

an attack of nervous fever undermined his health, and
after years of an ever-deepening melancholy, which occa-

sionally alternated with fits of acute mania, be died in

1809.
His collection of poem«, entitled Marilia de Virccii, consists of

two parts. In the first of these, the charms of Marilia and his own
happiness in the love he bears to her are his endlessly varied theme.
The second, written during his imprisonment, is foil of laments
over his terrible fate, protestations of his innocence, and many fine

expressions of the support and comfort he still finds in the remem-
brance c^ his love. Almost everywhere these " lyras" plainly enough
betray a conscious imitation of Petrarch or other models ; but they
also exhibit an imaginative charm, a naturalness and delicacy of
feeling, a harmoniousness of diction, and a gracefulness of versification
which, in the unanimous opinion of competent critics', entitle them
-to rank among tlie best love lyrics in the language. In Brazil their

popularity, perhaps aided by feelings of synipatliy for their unfor-
tunate author, has from the first been very great. The editions are
very numerous, the best probably being that of J. M. P. da Sylva
which is accompanied with an historical and biographical introduc-
tion (1845). A critical notice, alongwith selections from the poems
of Oonz.iga, will bo found in 'Woira Brdsil LitKrairc (1863). Tliey
have been translated into French by Monglave and Cbalas (1825),
into Spanish by Yedia, and into Italian by lluscalla.
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GONZALO DE BERCEO, mystic and didactic poet,

and one of the earliest names in Castilian literature, was

parish priest at Berceo, near San Domingo de la Calzada,

in the province of Burgos, and lived, it is believed, during

the first sixty years of the 13th century. His works, which

are reprinted in the Poesias Castdlanas Anteriores al Siglo

XV. of Sanchez, amount to upwards of 13,000 lines of

verse, chiefly in rhymed quatrains. The subjects chosen

for treatment are the Lives of San Domingo de Silos, Santa

Oria, and San Millan ; the Sacrifice of the JIass ; the

Miracles, Glories, and Pains of the Blessed Virgin; the

Signs of the Day of Judgment ; and the Martyrdom of San
Lorenzo. Apart from the interest which attaches to them

in the eyes of the literary and ecclesiastical archsologist,-

they have little to attract the modern reader. The monotony

of their "sermo pedestris" is but seldom relieved by any
touches of poetical genius; in some places, however, as

Ticknor remarks, there is a simple-hearted piety that is

very attractive, and in others a power in storytelling

that is very striking. The poem on the Miracles of the

Virgin, which is the largest, is also the most curious ; but

that upon the Signs of the Last Day is often very solemn,

while the Mourning of Jfary at the Cross breathes such a

childlike spirit of gentle, faithful, credulous devotion as

enables one to realize with some vividness many of the

best characteristics of the religious life of the time.

See Ticknor, History of Spanish Litcraturs; and Cams, Darstcl-

lung der SpaniicJun LiteralKr (1346); also Dunham's Histoi-y of
Sjmin and Portugal, vol. iv. (1832).

GONZALO FERXAXDEZ Y AQUILAR (1453-

1515), commonly known as Gonsalvo de Cordova, El Gran
Capitan (" The Great Captain "), was bom at Montilla

on the IGth of March 1453, and in his fifteenth year was

presented to Queen Isabella at Segovia, where his manly

beauty, his graceful manners, and his soldierly accomplish-

ments speedily made him conspicuous in the court. He
first saw active military service in Portugal under Alonzo

de Cardenas, and gained special praise for his conduct on

the battlefield of Albuera in 1479. In the protracted

Moorish war begun in 14S1, he served with distinction in

various capacities, and was finally employed to conduct the

peace negotiations with Abdallah. For his efiicient services

in this business he was rewarded with a pension and a grant

out of the conquered territory (1492). ^\^^en, in con-

sequence of the advance of Charles VIII. into Italy, a

Spanish-expedition tvas decided upon in 1495, Gonzalo was

selected for the chief command ; and although at Seminani

near Eeggio, through the interference of the friendly Ferdi-

nand of Naples, he lost the battle (it was the only occasion on

which he ever was defeated), he gained in reputation both for

prudence and for bravery. In spite of his subsequent suc-

cesses in Lower Calabria, the campaign of this year closed

with indecisive results ; but in the opening of the following

season, he still further increased his fame by his brilliant

surprise and capture of Laino, and by his junction with the

Neapolitan forces before Atella, after an arduous march
through hostile territory. It is most commonly, and with

most probability, said to have been on this occasion that he
received the honourable title of El Gran Capitan, by which
the Spaniardsstill delight to designatehim. Theconquest of

Calabria having been thus rapidly achieved, he, at the pope's

invitation, proceeded to clear Ostia of the French garrison

by which it had been held, and shortly afterwards entered

Rome itself, where he was greeted by the populace as

" deliverer of the city." The object of his expedition, the

tot,il expulsion of the French from Neapolitan territory,

having been fully attained, he, in August 149S, returned

to Spain, where he was received with the utmost enthusiasm
by all classes, the king publicly declaring that the reduction

of Naples, and the humiliation inflicted on tlio French,

reflected more lustre on Lis crown thnn the conquest

of Granada. After having, early in 1500, efficiently co-

operated with Tendilla in putting down the Moorish insur-

rection in the Alpujarras, Gonzalo, in May of the same year,

took command of an armada designed to operate on the

coast of Sicily and in the Levant, and generally to uphold
the influence of Spain. In conjunction with the Venetian

admiral he stormed St George in Cephalonia, in January
1501 ; and soon afterwards returning to Sicily, commenced
operations against Frederick in accordance with the treaty

concluded between France and Spain for the partition uf

Naples. The whole of Calabria was occupied in less th;m

a month, with the exception of Tarento, which did not sur-

render until March 1502. On the outbreak of hostilities

between France and Spain in July of the same year, Gon-
zalo was compelled to fall back upon Barletta, whence, afti r

having sustained a memorable siege of nearly ten monthF--,

he sallied in April 1503, and coming upon the French troo] s

at Cerignola, inflicted on them a disastrous defeat, which at

once made him master of the city of Naples and cf the

greater part of the kingdom. A subsequent victory at the

bridge of Garigliano (29th December 1503) gave him Gaeta,

and terminated the war. For more than three jx.irs he
continued to act with popularity and efliciency at Naples
as Ferdinand's viceroy ; but the jealousy and distrust of

that somewhat narrow-minded monarch led to his recall in

1507, and to his subsequent retirement from court shortly

afterwards. The rem-ainderof his days were passed on his

estate at Loja, where, in the midst of preparations for a

voyage to Flanders, he was seized with a fever, of which he
died, 2d December 1515.

The life of "the great captain" has been rather a favonrite snh-
ject with literary men, having been treated by Giovio in his Vita:

Jlhistrium Virorum, and by Quintana in his Espanohs Cilchrcs, as
well as by Florian {Gonsalvc de Cordcue, oit, Grenade lUcoiiquisc,

1791), Duponcet {Histoirc de Go-nsahe de Cordoue, 1714), and an
anonymous author, sometimes supposed to be Pulgar {Crinica del
Gran Capitan, 1584). A skilful and judicious use of all these
sources has been made by Prescott in his Histoiij of the Jlcign of
Ferdinand and Isabella, where the purity, generobity, and loyally

of the private character of Gonzalo, as well as the coohiess. sobriety,

and energ}' of his military genius, are verv fully and vivi<ny illus-

trated.

GOOD, John Mason (1764-1827), a writer on medical,

religious, and classical subjects, was born May 25, 1764, at

Epping, Essex, where his father, the Rev. Peter Good, was
Independent minister. After receiving his education in the

seminary conducted by his father, he was, at about the uge

of fifteen, apprenticed to a surgeon-apothecary at Gosport.

In 1783 he went to London to prosecute his medical studies,

and in the autumn of 1784 he commenced practice as a

surgeon at Sudbury in Suffolk. Through an obligation

rendered to a friend he, in 1792, got into pecuniary embar-

rassment, and, with a view to surmount his difficulties, ho
removed in 1793 to London, where he entered into pait

nership with a surgeon and apothecary who enjoyed an

extensive practice. In November of the same year be v,:\a

admitted a member of the college of surgeons. On account

of disagreements with his colleague, the partnership wr.s

soon afterwards dissolved, and to increase his income he

now devoted more of his attention to literary pursuits.

Besides contributing both in prose and poetry to the Am-
bjtical and Critical Eevien-s, and the British and MontlJif

Magazines, and other periodicals, he is the author of a large

number of works relating chiefly to medical and religious

subjects. In 17S4 he became a member of the British

Pharmaceutical Society, and in that connexion, and especi-

ally by the publication of his work, A History of McJiciiir,

he did much to effect a greatly needed reform in the

profession of the apothecary. In 1820 he took the di[ilcnia

of M.D. at Marischal College, Aberdeen. He died, January

2, 1827. Dr Good was not only well verged iu classical
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literature, but was acquainted with the principal European

languages, and also with Persian, Arabic, and Hebrew. His

prose works display wide erudition and considerable intel-

lectual vigour, and contain much interesting and curious

information ; but their style is dull and tedious, and they

are now very generally forgotten. His poetry never rises

above pleasant and well-versified commonplace.
The following are his principal writiogs :

—

Maria, an elegiac oJe,

1786; Diseases of Prisons and Foorhouscs, 1795; History of Medi-

cine, 1795; Parish WorkUoiiseSy 1793; Song of Songs, translated

from the Hebrew, with notes critical and explanatory, 1803; Tri-

umph of Britain, an Ode, 1803 ; Memoirs of the Life and iVriiing^

of Alex. Gcddcs, LL.D., 1803; The h'aiure of Things: a Didactic

Poem, translated from the Latin of Tiiiis Lncretiics Cams, with the

original text and notes philological and explanatory, 1805-7,2 vols.

4to, which is still of cousiderabls value for its parallel passages aud
tiuotations both from European and Asiatic languages ; Oration on
the Structure and Physiology of Plaids, 180S; Essay <m Medical
Technology, 1810 ; Tlie Book of Job literally translated, &c., 1812

;

The Study of Medicitie, 1822, i vols. 8vo, 3d ed. in 1832, edited by
Dr Samuel Cooper; and The Book of Nature, 1826, 3 vols. See
Memoirs by Olinthus Gregory, LL.D., 1828, and a biographical

sketch in the Gentleman's Magazine for March 1827. His Thoughts
for all Seasons, in Prose atul Verse, was published, with a short
biographical sketch, in 1860.

GOOD FRIDAY, the usual English name for the day
observed throughout a great part of Christendom as the

anniversary of the passion and death of Christ. In the

Greek Church it has been or is known as iraaxa [a-rav-

pwtTLflov], TrapaaKev-^, irapaeTKevq ^eydXjj or ayia, eroiTrjpia or

Ta o-uiTy'ipia, ijfitpa toC o-ravpov, while among the Latins the

names of most frequent occurrence are Pascha Crucis, Dies

Dominicse Passiouis, Parasceve, Feria Sexta Paschje, Feria

Sexta Major in Hierusalem, Dies Absolutioais. It was
called Long Friday by the Anglo-Saxons^ and Danes ; in

Germany it is sometimes designated Stiller Freitag (com-

pare Greek, t/JSo/z.as aTrpaxros ; Latin, hebdomas inolBciosa,

non laboriosa), but more commonly Charfreitag. The
etymology of this last name has been much disputed, but
there seems now to be little doubt that it is derived from the

Old High German chara, meaning suffering or mourning.
The origin of the custom of a yearly commemoration of

the crucifixion is involved in some obscurity. It may be
regarded as certain, indeed, that among Jewish Christians

it almost imperceptibly grew out of the old habit of annu-
ally celebrating the Passover on the 14th of Nisan, and of

observing the "days of unleavened bread," from the loth
to the 2 let of that month. In the Gentile churches, on the

otiier hand, it seems to be well established that originally

no yearly cycle of festivals was known at all. The weekly
observance of the dies dominica, however, became universal

at a very early date ; and the practice of giving special

prominence to Easter Sunday (the first Sunday after the

14th of Nisan), as well as that of keeping a previous fast

of considerable rigour, though of indeterminate duration,

had established itself in Egypt and in the Western churches
at least by the middle of the 2d century. The account*
which have been transmitted by Eusebius, Socrates, and
Epiphanius of the paschal controversies, which began tobe
agitated about ICO k.\>., are obscure on many points—so ob-

scure, indeed, as to suggest doubts whether these historians

had altogether comprehended the questions under dis-

cussion. So much, however, is clear, that Occidental feeling

had even then begun to take great offence at Ihe prevailing

Eastern practice. In Asia Minor, Syria, and Jlesopotamia,
the 14tli and ICth of Nisan were opecially observed, alto-

gether irrespective of the day of the week, and for this

apostolic sanction was urged by Polycarp ; but Anicetus of

Rome, with great earnestness, though still with deference,

pleaded immemorial usage for the custom of observing a

' See Johnson's Collection of Ecclesiastical Laics (vol. i., anno 9571

:

" Houael ou'^lit uot to bo liallowed ou Long Friday, because Christ
iulfe^ad for lu -ii that .\:.y."

Friday and Saturday fast followed "by an Easter Sunday
feast. As the Western churches gained in infiuence, the

practice of tolerance became increasingly difBcult ; already

in 190 A.D. we find Victor of Rome insisting on the con-

formity of Polycrates of Ephesus, and proclaiming the con-

tumacious Asiatics to be out of communion {olkoivuiv^tov^).

To secure uniformity in this matter was one of the objects

for which the council of Nice was convened in 325; no
canon, however, was framed by the fa'thers there assembled,

but it was recommended in a circular letter that Easter

(7rao-;^a) should invariably be observed on a Sunday, and
that the passion should, with equal regularity, be com-

memorated on Friday. Considerable progress towards the

compulsory establishment of a uniform paschal usage was

made in the years immediately following; thus, by a canon

of the council of Antioch (341), the followers of the Oriental

use were laid under severe ecclesiastical censures; in the

decrees of that of Laodicea (361) the ominous woBtl a'ptcri':

is heard (atpeo-i? tQiv T£(r<rapc5 Kai^eKaTtTujv) ; while in the

Theodosian Code (xvi. 5, 9 ; 6, 6 ; 10, 24), the Quartodeci-

mans are formally ranked among the other heretics whose
error is to be visited with civil pains and penalties.

From the earliest period of its observance, the day was

marked by a specially rigorous fast, and also, on the whole,

by a tendency to greater simplicity in the public services of

the church. Prior to the 4th century there is no evidence

of non-celebration of the eucharist on Good Friday ; but

after that date the prohibition of communion became com-

mon. In Spain, indeed, it became customary to close the

churches altogether as a sign of mourning ; but this practice

was condemned b-y the council of Toledo (G33). In the

Romish Church the Good Friday ritual at present observed

is marked by many special features, most of which can be

traced back to a date at least prior to thq close of the 8th

century (see the Ordo Romanus in Muratori's Liturg. Hum.
Vet.). The altar and officiating clergy are draped in black,

this being the only day on which that colour is permitted.

Instead of the epistle, sundry passages from Hosea, Habak-
kuk, Exodus, and the Psalms are read. The gospel for the

day consists of the history of the passion as recorded by St

John. The reading of this is followed by bidding prayers

for the peace and unity of the church, for the pope, the

clergy, all ranks and conditions of men, the sovereign, for

catechumens, the sick and afflicted, heretics and schismatics,

Jews and heathen. Tfien follows the "adoration of the

cross " (a ceremony said to date back to near the time of

Helena's " invention of the cross ") ; the hymns Pange
Lingua and Vexilla Regis are sung, and the reserved host

brought out and partaken of by the priest. In many Roman
Catholic countries, as, for example, in Spain, it is usual with

the faithful to spend much time in the churches in medita-

tion on the "seven last words" of the Saviour ; no carriages

are driven through the streets ; the bells aud organs are

silent; and in every possible way it is sought to deepen the

impression of a profound and universal grief. In the Greek

Church also the Good Friday fast is excessively strict ; as

in the Roman Church, the passion history is read and the

cross adored ; towards evening a dramatic representation of

the entombment takes place, amid open demonstrations of

contempt for Judas and the Jews. In Lutheran churches

the organ is silent on this day ; and altar, font, and pulpit

are draped in black, as indeed throughout Holy Week. In

the Church of England the history of the passion from the

gospel according to John is also read ; the collects for the

day are based upon the bidding prayers which are found in

the Ordo Romanus. -

GOODRICH, Samuel Guiswold (1 793-1 S^CO), au

American author better known under the pseudonym of

Peter Parley, was the son of a Congregational minister, and

-.vas toin at Ridgefichl, Connecticut, August 19, 1793. lu
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1814 ho commenced business as a publisher in Hartford.

He visited Europe in 1823-4, and on his return to America

removed to Boston, where from 1828 to 1842 he published

an illustrated journal, the Token, to which he was a frequent

contributor both in prose and verse. A selection from these

contributions was published in 1841 under the tiila Sketches

from a Student's Window. In the same year he established

Merry's Museum, which he continued to edit till 1854. In

1827 he commenced, under the name of " Peter Parley," his

series of books for the young, which, embracing geography,

biography, history, science, and miscellaneous tales, num-
bered in 1857 as many as 170 volumes, of which about

7,000,000 had been sold, and 300,000 were being sold

annually. In ISbi he p\ih\\Aiedi Recollections of a Lifetime,

which contains a list both of the works of which he was the

author and of the spurious works published under his name.

By his writings and publications he amassed a large fortune.

In 1838 he was chosen a member of the senate of Massa-

chusetts, and in 1851 he was appointed consul to Paris,

where he remained till 1855, taking advantage of his stay

to have several of h& works translated into French. After

his return to America he published, in 1859, History of the

Animal Kingdom. He died at New York, May 9, 1860.

QOODSIR, John (1814-1867), anatomist, bdrn at

Anstruther, Fife, March 20, 1814, was the son of Dr John
Goodsir, and grandson of Dr John Goodsir of Largo. He
was educated at the burgh and grammar schools of his

native place, and at the university of St Andrews. He
served an apprenticeship for a short time to Mr Nasmytb,

the eminent dentist, but the higher studies of medicine and

surgery were mora to hia liking, and, Under the fascinating

impulsion of the lectures of Dr Knox, anatomy, descriptive,

surgical, and pathological, became his hobby,—the work of

Carus giving the first impetus to his investigations in

developmental anatomy. From his mother he had imbibed

a love of art, and his sketches and casts and methodical

demonstrations were the admiration of his fellow students.

In Dr Knox's rooms he made the acquaintance of Edward
Forbes, the naturalist. Goodsir also worked under Mr Syme,
Professor Christison, DrJohn Macintosh, Professor Eobert

Jameson, Dr Thomas Hope, and Dr Graham. His earliest

scientiSc paper was on the snail,—a novel, elaborate, and
highly illustrated treatise. In 1835 he became a licentiate

of the Royal College of Surgeons, Edinburgh. After aiding

Mr Nasmyth, he joined his father in practice at Anstruther.

Three years later he communicated to the British Associa-

tion a paper on the pulps and sacs of the human teeth, his

researches on the whole process of dentition being at this

time distinguished by their completeness. He had already

commenced the formation of a natural history museum,
which attracted many visitors,—the habits of animals, from
the polype to the ape, possessing an irresistible charm for

him. The results of his studies in natural history were
laid before the Society of St Andrews, at the request of

whose president. Sir D. Brewster, he furnished an account

pi cilia, reading to the society in 1840 his views on the

cephalic termination of the sympathetic nerve. The ich-

thyolites of the Concerres quarry had not escaped him; and
we find him now foreshowing his diversified knowledge in

essays on the eye of the cephalopodous mollnsks, in descrip-

tions of his dredging expeditions with Edward Forbes, and
in his lectures at Cupar on the conditions of health. On
the nomination of Forbes, he was in 1838 elected to the

famous coterie called the " Universal Brotherhood of the

i^riends of Truth," which comprised artists, scholars,

naturalists, and others whose relationship became a potent
Influence in science. Goodsir was a noble example of the
orotherhood, which sought to bind man to man in ties of

home and friendship, love and good will. Goodsir and
Fxirbes worked together at marine zoology, but human

anatomy, pathology, and morphology formed Qoodsir's chief

study. The connexion of these two men was illustrated in

a paper read at the British Association in 1840 on Pelonaia,

and further researches on the British Ciliograda. In that

year Goodsir became a member of the Wernerian Society,

contributing eeveral papers, some jointly with Forbes.

Professor Jameson was the president, which may account

for the greater part of Goodsir's studies in comparative

anatomy from 1840 to 1847 being imparted to its members.

In 1841 he joined the Edinburgh Botanical Society, holding

the office of secretary from 1842-48, when he was chosen

vice-president. In 1840-42 ulcers and abscesses and
continued 'fever, in cases of which he advocated the deple-

tive system, occupied his attention. He had associated

himself with the Royal Medical Society in 1833, and was
in 1841-42 elected the senior president, at the same time

becoming president of the Anatomical and Physiological

Societies, to which he submitted his studies on tlie struc-

ture of the liver and kidneys. A member of the Royal
Physical Society in 1841, he read his papers on the develop-

ment of the skeleton in the series of invertebrate animals;

in 1849 he was elected president, remaining in •ffice

till 1852. His own estimate of his work at this period was
represented to the Royal College of Surgeons of Edinburgh
on hia candidature for the post of conservator of the

museum. He stated that he had practised every de-

partment of preparation and con.servation, that he had con-

siderable experience in modelling in clay, plaster, and wax,

and in the use of microscope and pencil, and that hia own
collection of preparations in human, comparative, and
morbid anatomy exceeded 400 examples. He succeeded

MaogiUivray in April 1841, giving lectures on the subjects

illustrated by the museum. Goodsir rested no small part

of his reputation on his knowledge of the anatomy of

tissues. In his lectures in the theatre of the college in

1842-43 he evidenced the largeness of his observation of

cell-life, both physiologically and pathologically, advocating

the importance of the cell as a centre of nutrition, and
pointing out that the organism is subdivided into a number
of departments. Virchow recognized his indebtedness to

these discoveries by dedicating bis Cellular Pathologie to

Goodsir, as " one of the earliest and most acute observers

of cell-life." In 1843 Goodsir obtained the post of curator

in the university of Edinburgh ; the following year he was
appointed demonstrator of anatomy to Professor Monro,

and in 1845 curator of the entire museum. He elucidated

about this time much that had been obscure in digestion,

in parasitic formation and in the secreting structures. He
fully confirmed the supposition that cells are the structures

which perform the process of secretion, and that the func-

tions of nutrition and secretion are essentially alike in their

nature. His views on the nucleated cell as the great agent

in absorption, nutrition, and secretion are established data

in the science of physiology. In 1846 Goodsir was elected

to the anatomical chair in the university of Edinburgh, his

highest ambition being thus satisfied. The same year the

Royal Society of London enrolled him as a fellow. K\\

his energies were now devoted to the perfection of the

science of anatomy; and his system of teaching was regarded

as .the best that ever regulated the anatomical department

of any British university or medical school

Human myology was his strong point; no one had

laboured harder at the dissecting-table ; and ha strongly

emphasized the necessity of practice as a means of research.

He believed that anatomy, physiology, and pathology could

never be properly advanced without daily consideration and

treatment of disease. In 1848 he became a fellow of the

Royal College of Surgeons, and in the same year ha

joined the Highland and Agricultural Society, acting e»

chairman of the veterinary department, and advising on
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strictly agricultural matters. In 1847 he delivered a series

of systematic lectures on the comparative anatc-my of the
invertebrata ; and, about this period, as member of an
testhetio club, he wrote papers on the natural principles

of beauty, the sestlietics of the ugly, of smell, the approba-
tion or disapprobation of sounds, and other refinements.

Owing to the failing health of Professor Jameson, Goodsir
was induced to deliver the course of lectures on natural his-

tory during the summer of 1853. It vfaa mainly zoological,

and included the psychological conditions of man as com-
pared witli the brute, and tlie highest exercise of the human
faculties—perception, logic, and science. These lectures

are among the memorabilia of the university ; but the in-

finite amount of thought and exertion which they cost

broke the health of the lecturer. Goodsir, nevertheless,

persisted in work till 1853, when the necessity for rest

urged itself with painful force. A sojourn on the Continent,
though it refreshed, could not rid him of incipient paralysis,

the common penalty for overtaxing powers. The death of

Forbes in 1854 was a sore trial to Goodsir, and though
other friends were numerous, the firm attachment of this

man could not be replaced. Goodsir persevered in his

labours, writing in 1855 on organic electricity, in 1856
on morphological subjects, and afterwards on the structure
of organized forms,—his speculations in the latter domain
giving birth to his theory of a triangle as the mathematical
figure upon which nature had built up both the organic and
inorganic worlds. The fundamental principle of form he
conceived to exist within the province of crystallography,

and to be discernible by a clode study of the laws of that
science. As he believed that every cell had a parent cell,

or " a mother," so he argued there was an umbilicus or
centre in everything. He regarded man as simply a con-

glomerate of cells, rising up, maturing, and decaying. He
saw in the growth and form and finished structure of man
a tetrahedron,—man, a physical being and a form divine,

but a crystal in his structural entity and arrangement.
Goodsir hoped to complete the triangle tlieory of formation
and law as the greatest of his works. In his lectures on
the .skull and brain he held the doctrine that symmetry of

brain had more to do with the higher faculties than bulk
or form. Goodsir was still working out these higher
studies when death" ended his labours. He expired at

Wardie, near Edinburgh, on the 6th of March 1867, in the
same cottage in which his friend Edward Forbes died.

Goodsir's anatomical lectuies are remarkable for their solid

basis of fact ; and no one in Britain took so wide a field

for survey, or marshalled so many facts for anatomical
tabulation and synthesis.

See A^Mtomical Memoirs of John Goodsir. F.R S., edited hj IV.

Tamer, M.B., with Memoir by U. Lonsdale, M.D , Edinb. 1868,
2 vols., in whicii GooJsii's lectuies. addresses, and writings are
epitomized; Proeecdings of the lioi/. Soc. of Lond., vol. iv.,'l868;
Transactions of the Botanical Soc. Bdin.. 1868, vol. ix. (T. N.

)

GOODWIN, Thomas (1600-1079), a prominent English
divine of the later Puritan period, was born at Rollesby,

Norfolk, on the 5th of October 1000, and a little before

the completion of his thirteenth year was enrolled a student
of Christ's College, Cambridge, where in 1016 he pro-

ceeded to the degree of B.A. In 1019 he removed to St
Catherine's Hall, and there in 1620 he was chosen fellow.

In 1625 he was licensed a preacher of the university ; and
three years afterwards he became lecturer of Trinity Church,
ti> the vicarage of which he was presented by the king in

1632. Harassed by the interferences of his bishop, who
was a zealous adherent of Laud, he resigned all his prefer-

ments and left the university in 1634. He then seems to

li.ivo lived for some time in London, where in 163S ho

married the daugliter of an alderman; but, in the follow-

ing year, he found it expedient to withdraw to Holland,

and for some time was puelor of a omall corigrOa'atiou of

English merchants and refugees at Arnhcim. Beturning
to London soon after Laud's impeachment by the Long
Parliament, he ministered for some years to an Independent
congregation in the parish of St Dunstan's-in-the-East, and
rapidly rose to considerable eminence as a preacher; in

1643 he was chosen a member of the WestminiBter
Assembly, and at once identified himself with the Con-
gregational party, generally referred to in contemporary
documents as " the dissenting brethren." He frequently

preached by appointment before the Commons, and in

January 1650 his talents and learning were rewarded by
the House with the presidentship of Magdalen College,

Oxford, a post which he held until the period of tho

Restoration. He rose into high favour with the Protector,

and ultimately became somewhat prominent among his

more intimate advisers. From 1000 until his death, whicli

occurred on the 23d of February 1079, he lived in London,
and devoted himself exclusively to theological study and to

the pastoral charge of a small congregation which his piety
and intellectual abilities had attached to him.
The works published by Goodwin during his lifetime consist

chiedy of sermons printed by order of the House of Commons ; but
he was nho associated with Nye and otiiers in the preparation of
tlie Apologctieall Narration (1643). His collected writings, vldch
include expositions of considerable portions of the Epistle to the
Ephcsians and of the Apocalypse, were publislied in live folio
volumes between 1631 and 1704, and have recently been reprinted
iu twelve 8vo volumes (Edin. 1861-66). Characterized by great
yet one-sided reading, remarkable at once for the depth and for the
narrowness of their observation and spiritual experience, often
admirably thorough in their workmanship, yet in style prolix to a
degree that, by modern readers at least, is sometimes found to be
almost intolerable,—they fairly exemplify both the merits and
the defects of the special school of religious thought to whj^h they
belong. CaUmy's estimate of Goodwin's qualities may be quoted as
both friendly and just. *' He was a considerable scholar and an
eminent divine, and bad a very happy faculty in descanting upon
Scripture so as to bring forth surprising remarks, which yet gene-
rally tended to illustiation." A memoir, derived fiom his own
papers, by his son is prefixed to the fifth volume of his collected
works; as a "patriarch and Atlaa of Independency" he is also

noticed by Wood iu the Athena; Oxonienscs. A somewhat amusing
sketch, from Addison's point of view, of the Puritan president of
Magdalen's is to be met with in No. 494 of the Spectator,

GOOJEPvAT. See Gujarat.
GOOLE, a market town and river-port of England, West

Riding of Yorkshire, is situated on the right bank of the

Ouse, 25 miles W. of Hall, on the Hull and Doncaster
Railway, and at tho eastern terminus of tho Wakefield,

Pontefract, and Goole branch of the Lancashire and York-
shire Railway. About a mile north of Goole the Ouse is

crossed by a railway swing bridge, worked by hydraulic

power. Until it was made a bonding port in 1829, Goole
was an obscure hamlet; but since the erection shortly

afterwards of commodious docks, it has steadily advanced

in prosperity. The harbour, 250 feet long and 200 wide,

communicates by gates with the wet docks, which consist

of the ship dock 700 feet by 200, with a depth of 18 feet,

the railway dock 600 feet by 200, and the steamship dock,

900 feet by 150. The town is well built, and possesses a
fine modern parish church in the Perpendicular style, a

Roman Catholic chapel in the Early English style, a neTit

customhouse, a market hall, a handsome courthouse, a
union poorhouse, public, free, and national schools, and
extensive warehouses for grain and other goods. The
number of British ships that entered the port in 1877 was
16SG, with a tonnage of 298,150; of foreign ships 62,

with a tonnage of 16,399. The number of British ships

tlint cleared was 2643, with a tonnage of 342,727 ; of

foreign ships 61, with a tonnage of 17,038. There is

regular steam communication with London and the prin-

cipal Continental ports. The chief exports are coal,

woollen goods, and machinery ; and the chief imports,

butter, fruit, indigo, logwood, timber, and vrooh The
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industries include the manufaoture of alum, cugir, rope?, and

agricultural instruments, and iron-founding. Shipbuilding

is also cirried on, and there is a large dry dock, and a

patent slip for repairing vessels. The population in 1S71

was 7 6 SO.

GOOSANDER. See Merganser.
GOOSE (.\nglo-Saxon, Gof), the general English name

for a considerable number of birds, belonging to the Family

Anatid'S of modern ornithologists, which are mostly larger

than Ducks and less than Swans. Technically the word

Goose is reserved for the female, the male being called

Gander (Anglo-Saxon, Gandra).

The most important species of Goose, and the type of the

genus Anser, is undoubtedly that which is the origm of our

well-known domestic race, the Anser ferus or A. d/ierens of

most naturalists, commonly called in English the Grey or

Grey Lag' Goose, a bird of exceedingly wide range in the

Old World, apparently breeding where suitable localities are

to be found in most European countries from Lapland to

Spain and Bulgaria. Eastwards it extends to China, but

does not seem to be known in Japan. It is the only species

indigenous to the British Islands, and in former days bred

abundantly in the English Fen-country, where the young
were cauglit in large numbers and kept in a more or less

ri:claimed condition with the vast flocks of tame-bred Geese

that at one time formed so val'.iable a, property to the

dwellers in and around the Fens. It is impossible to deter-

mine when the wild Grey Lag Goose ceased from breeding

in England, but it certainly did so towards the end of the

last century, for Daniell mentions (y?«)-a/ 6'^>or(s, iii. p. 242)
liis having obtained two broods in one season. In Scotland

this Goose continues to breed sparingly in several parts of

the Highlands and in certain of the Hebrides, the nests

being generally placed in long heather, and the eggs seldom

e!£ceeding five or six in number. It is most likely the birds

reared here that are from time to time obtained in England,

for at the present day the Grey Lag Goose, though once

60 numerous, is, and for many years lias been, the rarest

species of'those that habitually resort to the British Islands.

The domestication of this species, as Jlr Darwin remarks

{Animals and Plaiils under Domestication, i. p. 287), is

doubtless of very ancient dale, and yet scarcely any other

animal that has been tamed for so long a period, and bred

so largely in captivity, has varied so little. It has increased

greatly in size and fecundity, but almost the only change

in plumage is that tame Geese lose the browner and darker

tints of the wild bird, and are invariably more or less

marked with white—being often indeed wholly of that

colour.^ The most generally recognized breeds of domestic

Geese are those to which the distinctive monies of Emden
and Toulouse are applied ; but a singular breed, said to

have come from Sebastopol, was introduced into Western
Europe about the year 1850. In this the scapulars are

elongated, curled, and spirally twisted, having their shaft

' Tlio meaning anJ derivation of tliia word Lag lind long been a
puzzle until Prof. Skeat suggested {/liis, 1870, p. 301) tliat it .'^igniHert

late, last, or slow, as in higgaid, a loiterer, lagman, the Last man,
Ingteethf tlie posterior molar or ** wisdom " teeth (as the last to

appear), and lagclock, a clock that is hehiiid time. Thus the Grey
Lag Goose is the Grey Goose which in England when tlie name was
given was not migratory but laggctl behind the other wild species at

the season when they betook themselves to their northern breeding-
quarters. In connexion with this wonl, however, must be noticed the
curious fact" mentioned by the late Mr Rowley (Om. Misceil., iii. p.

213), that to this day the flocks of tame Gccse in Lincolnshire are
urged on by their drivers with tlie cry of " L.ag'em, Lag'eiu."

* From the times of the Koninns wliite Geese have been held in
preat estimation, and hence, doubtless, tliey have been prefened as
breeding stock, but the practice of plucking Geese alive, continued for
80 many centui-ies, has not improbably also helped to perpetuate this
variation, for it is well known to many binl-keepers that a white
feather is often produced in place of one of the Dstitral colour that has
been pulled out.

transparent, and so thin that it often splits into fine fila-

ments, which, remaining free for an inch or more, often

coalesce again.'

The other British species of typical Geese are the Bean-

Goose {A segetum),i\\& Pink-footed (4. Jrac/jyr/ij/jic/iKs), and

the White-frontei {A. albifrons). On the continent of

Europe, but not yet recognized as occurring in Britain, is

a small form of the last (A. erylhropus) which is known to

breed in'Lapland. All these, for the sake of discrimination,

may be divided into two groups— (1) those having the

"nail" at the tip of the bill white, or of a very pale flesh

colour, aud (2) those in which this "nail" is black. To
the former belong the Grey Lag Goose, as well as A. ulhi-

froHS and A. erylhropus, and to the latter the other two.

A. albi/rons and A. erylhropus, which hardly differ but in

size,—the last being not much bigger than a MaUard {Anas

hoschas),—may be readily distinguished from the Grey Lag
Goose by their bright orapge bill and legs, and their mpuse-

colonred upper wing-coverts, to say nothing of their very

conspicuous white face and the broad black bars which

cross the belly, though the two last characters are occasion-

ally observable to some extent in the Grey Lag Goose,

which has the bill and legs flesh-coloured, and the upper

wing-coverts of a bluish-grey. Of the second group, with

the black "nail," A. stgetum has the bill long, black at the

base and orange in the middle; the feet are also orange, and

the upper wing-coverts mouse-coloured, as in A. albifrons

and A. erylhropus, while A. brachyrhynchus has the bill

short, bright pink in the middle, and the ffiet also pink, the

upper wing-coverts being nearly of the same bluish-grey as

in the Grey Lag Goose. Eastern Asia possesses in A.

grandis a third species of this group, which chiefly differs

from A. segetum in its larger size. In North America there

is only one species of typical Goose, and that belongs to the

white-" nailed" group. It very nearly resembles A. albi-

frons, but is larger, and has been described as distinct under

the name of A. gambeli. Central Asia and India possess

in the Bar-headed Goose {A. indicns) a bird easily distin-

guished from any of the foregoing by the character implied

by its English name ; but it is certainly somewhat abnormal,

and, indeed, under the name of Eulabia, has been separated

from the genus Anser, which has no other member indigen-

ous to the Indian Region, nor any at all to the Ethiopian,

Australian, or Neotropical Regions.

But the New World possesses by far the greatest wealth

of Anserine forms. Beside others, presently to be men-

tioned, its northern portions are the home of all the specie*

of Snow-Geese belonging to the genus Chen. It is true

that two of these are reported as having appeared, and that

not unfrequently, in Europe and Asia; but they po.?sibly

have been but stragglers from America. The first of these

is C. hyperboreus, the. Snow-Goose proper, a bird of large

size, and when adult of a pure white, except the primaries,

which are black. This has long been deemed a visitor to

the Old World, and sometimes in considerable numbers, but

the later discovery of a smaller form, C. albaius, scarcely

' Wont of space forbids our entering on the breeding of time Geese,

which was formerly so largely practised in some English counties,

e'specially Norfolk and Lincoln. It was no uncommon thing for a

man to keep a stock of a thousand, each of which might be reckoned

to rear on an average seven Goslings. The flocks were regularly taken

to pasture and water, just as sheep are, and the man who tended them

was called the Gooseher^l, corrupted into Gozzerd. The birds were

plucked five times in the year, and in autumn the flocks were driven

to' London or other large markets. They travelled at the rate of about

a mile an hour, and would get over nearly ten niiles in the day. For

further particulars the reader may be referred to Pennant's Srilish

Zoology; Montagu's Ornithological Dicivmary; Latham's General

History of Birds ; and Rowley's Ornithological Miscellany (iii. pp.

206-215), where some account also may be foiuid of the Goose-fatting

at Strasburg, which, since the reconquest of Alsace, has been tranf-

fevred to the south of Fiance.
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diifering exc6pt iu size, throws some doubt on tbo older

records, especially aince examples which have recently becu

obtained in the British Islands undoubtedly belong to this

lesser bird, and it would be Batisfactory to have the occur-

rence in the Old World of the true C. hi/peiboyeus ^^hced

on a Burer footing. So nearly allied to the species last

named a3 to have been often confounded with it, is the

Blue-winged Goose, O. cwrulescens, which is said never to

attain a snowy plumage. Then we have a very Bmall

species, long ago described as distinct by Hearue, the Arctic

traveller, but until 1861 discredited by ornithologists.

Its distinctness has now been fully recognized, and it has

received, somewhat unjustly, the name of C. rossi Its

face is adorned with numerous papilla, whence it has been

removed by Mr Elliot to a separate genus, £j-aulhemops,

and for the same reason it has, for more than a cen-

tury, been known to the European residents in the fur

countries as the " Horned Wavey "—the last word being a

rendering of a native name, Waioa, which signifies Goose.

Finally, there appears to belong to this section, though it

has been frequently referred to another {Chloephaga), and

has also been made the type of a distinct genus {Philacte),

the beautiful Painted Goose, C. canagica, which is almost

peculiar to the Aleutian Islands, though straying to the con-

tinent in winter, and may bo recognized by the white edg-

ing of its remiges.

The southern portions of the New World are inhabited

by about half a dozen species of Geese, akin to the foregoing,

but separated as the genus Chloephaga. The most notice-

able of them are the Rock or Kelp Goose, C. aniarctica, and

the Upland Goose, C. magdlaitica. In both of these the

sexes are totally unlike in colour, the male being nearly

white, while the female is of a mottled brown, but in others

a greater similarity obtains.' Very nearly allied to tlie

birds of this group, if indeed that can be justifiably separ-

ated, comes one which belongs to the northern hemisphere,

and is common to the Old World as well as the New. It

contains the Geese which have received the common names

of Bernacles or Brents,^ and the scientific appellations of

Bernicla and Branta—for the use of either of which much
may be said by nomenclaturists. All tho species of this sec-

tion are distinguished by their general dark sooty colour,

relieved insomeby white of greater or less purity, and by way
of distinction from the members of the genus Anser, which

are known as Grey Geese, are frequently called by fowlers

Black Geese. Of these, the best known both in Europe and

North America is the Brent-Goose—the Anas hernicla of

Linnfeus, and the B. torquata of many modern writers—

a

truly marine bird, seldom (in Europe at least) quitting salt-

water, and coming southward in vast flocks towards autumn,

frequenting bays and estuaries on our coasts, where it livea

chiefly on sea-grass {Ztstera marilima). It is known to

breed in Spitsbergen and in Greenland. A form which is

by some ornithologists deemed a good species, and called

by them B. nigricans, occurs chiefly on the Pacific coast of

North America. In it the black of the neck, which in the

common Brent terminates just above the breast, extends

over most of the lower parts. The true Bernacle-Goose,^

the B. leucopsis of most authors, is but a casual visitor to

' Sea Sclater and Salvin, Proc. Zool. Society, 1876, pp. 361-369.
' The etymology of these two worda ia exceedingly obscure, and no

useful purpose could bo attained by discussing it here, especially as

any disquisition upon it must needs be long. Suiiice it to say that

the ordvnaiy spelling Bemicle seems to be wrong, if wo may judge

from the analogy of the French Sernadie. Itt both words the c should

be 80uud'>l as ti.

' The old fable, perhaps still believed by the uneducated in some
parts of the world, of Bernacle-Ceese being produced from the Ber-

nncles {Lepitdidco) that grow on timh-'r exposed to salt-water, is not

more absurd than many that in daikt-r ages had a great hold of the

popular mind, and far less contemptible than the conceited spiiit in

which many r:\odern zoologists and bolauiots often treat it. They

Morth America, but is said to breed in Iceland, and occa-

sionally in >(orway. Its usual incnnahula, however, still

form one of the puzzles of the ornithologist, and the diffi-

culty is not lessened by tlio fact that it will breed freely in

semi-captivity, while the Erent-Oooso will not. From the

latter the Bernacle-Goose is easily distinguished by its

larger size and white cheeks. Hutchins's Goose (7J.

Hidchinsi) seems to be its true representative in the New
World. In this the face is dark, but a white creacentic or

triangular patch extends from the throat on either side

upwards behind the eye. Almost exactly similar in colora-

tion to the last, but greatly superior in size, and possessing

18 rectrices, while all the foregoing have but 10, is the

common wild Gooso of America, B. canadensis, which, for

some two centuries or more, has been introduced into

Europe, where it propagates so freely that it has been

included by nearly all the ornithologists of this quarter of

the globe, as a member of its fauna. An allied foim, by

some deemed a species, is B. leucopareia, which ranges over

the western part of North America, and, though having 18

rectrices, is distinguished by a white collar round the luwer

putt of the neck. The most diverse species of this group

of Geese are tho beautiful B. ruficollis, a native of North-

eastern Asia, which occasionally strays to Western Europe,

and has been obtained more tlian once in Britain, and that

which is peculiar to the Ifawaian archipelago, B. sanJvi-

censis.

The largest living Goose is that called the Chinese,

Guinea, or Swan-Goose, Cygnojisie ri/ynoiJes, and it seems to

be the stock whence the domestic Geese of several Eastern

countries have sprung. It may not unfrequently bo seen

in English farmyards, and it is found to cross readily with

our common tame Goose, the ofl"spring being fertile, and

Blyth has said that these crosses are very abundant in

India. The true home of the species is in Eastern Siberia

or Mongolia. It is distinguished by its upright bearing,

which has been well rendered by Bewick's excellent figure.

The Ganders of the reclaimed form are distinguished by the

knob at the base of the bill, but the evidence of many
observers shows that this is not found in the wild race. Of

this bird there is a perfectly white breed.

We have next to mention a very curious form, Cereojisis

novee-hollaiidia; which is peculiar to Australia, and appears

to be a more terrestrial type of Goose thau any other now
existing. Its short, decurvcd bill and green cere give it

a very peculiar expression, and its almost uniform grey

plumage, bearing rounded black spots, is also remarkable.

It bears captivity well, breeding in confinement, and may
be seen in many parks and gardens. It appears to have

been formerly very abundant in many parts of Australia,

from which it has of late been exterminated. Some of its

peculiarities seem to have been still more exaggerated in a

bird that is wholly extinct, the Cnemiornis calcitrans of

New Zealand, the remains of which were described in full

by Professor Owen in 1873 (Trans. Zool. Society, ix. p.

253). Among the first portious of this singular bird that

were found were the iibiw, presenting an extraordinary

development of the patella, which, united with the shank-

bone, gave rise to the generic name applied. For some

time the affinity of the owner of this wonderful structure

was in doubt, but all hesitation was dispelled by the dis-

covery of a nearly perfect skeleton, now in the British

JIuseum, which proved the bird to be a Goose, of great

size, and unable, from the shortness of its wings, to fly.

should remember th.it tho doctrine of spontaneous generation has still

many adhcients, and that sccma to be hardly less extravagant than

the notion of birds growing from " worms," os they were tlien called.

Tho mistake of our forefathers is of course evident, but that is n»

reason for deriding their innocent ignorance as some of our contca-

poraries are fond of doing.
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In correlation with this loss of power may also be noted the

dwindling ol the keel of the sternum. Generally, however,

its osteological characters point to an affinity to Cereopsis,

as was noticed by Dr Hector (Trans. Nnn Zeal. Institute,

vL pp. 70-84), who firet determined its Anserine character.

Birds of the genera Ckenalopex (the Egyptian and Orinoco

Geese), Pledropterus. Sarcidiornis, Chlamydochen, and

some others, arc commonly called Geese. To the writer it

seems uncertain whether they should be grouped with the

Anserince. The males of all appear to have that curious

enlargement at the junction of the bronchial tubes and the

trachea which is so characteristic of the Ducks or Anatince.

As much may be said for the genus JVettapus, but want

of space precludes further consideration of the subject

here.
'

(a. n.)

GOOSEBERRY, Jiibes grossuLarut, a well-known fruit-

bush of northern and central Europe, usually placed in the

same genus of the natural order to which it gives name
as the closely allied currants, but by some made the type

of a small sub-genus, Grossularia, the members of which

differ from the true currants cliiefly in their spinous stems,

and in their flowers growing on short footstalks, solitary,

or two or three together, instead of in racemes.

The wild gooseberry is a small, straggling bush, nearly re-

sembling the cultivated plant,—the branches being thickly

set with sharp spines, standing out singly or in diverging

tufts of two or tliree from the bases of the short spurs or

lateral leaf shoots, on which the bell-shaped flowers are

produced, singly -or in pairs, from the groups of rounded,

deeply-crenated 3 or 5-lobed leaves. The fruit is smaller

than in the garden kinds, but is often of good flavour; it

is generally hairy, but in one variety smooth, constituting

the R. uva-crlspa of writers ; the colour is usually green,

but plants are occasionally met with having deep purple

berries. The gooseberry is indigenous to the central parts

of Europe and western Asia, growing naturally in alpine

thickets and rocky woods in the lower country, from France

eastward, perhaps as far as the Himalaya. In Britain it is

often found in copses and hedgerows and about old ruins,

but has been so long a plant of cultivation that it is difficult

to decide upon its claim to a place in the native flora of the

island. Common as it is now on some of the lower slopes

of the Alps of Piedmont and Savoy, it is uncertain whether

the Romans were acquainted with the gooseberry, though
it may possibly be alluded to in a vague passage of Pliny

:

the hot summers of Italy, in ancient times as at present,

would be unfavourable to its cultivation. Abundant in

Germany and France, it does not appear to have been

much grown there in the Middle Ages, though the wild

fruit was held in some esteem medicinally for the cooling

properties of its acid juice in fevers ; while the old English

name, Fca-berry, stiU surviving in some provincial dialects,

indicates that it was similarly valued in Britain, where it

was planted in gardens at a comparatively early period.

Turner describes the gooseberry in his Herhall, written

about the middle of the 16th century, and a few years

later'it is mentioned in one of Tusser's quaint rhymes as

an ordinary object of garden culture. Improved varieties

were probably first raised by the skilful gardeners of

Holland, whose name for the fruit, Kruisbtzie, may have
been easily corrupted into the present English vernaculaf

word.^ Towards the end of the last century the gooseberry

became a favourite object of cottage-horticulture, especially

in Lancashire, where the working cotton-spinners have
raised numerous varieties from seed, their eS'orts having

been chiefly directed to increasing the size of the fruit.

^ Tha Scotch grossart, originally grosel, evidently from the French
[/ro-s^^!?, may have the same ultimate origin ; the- usual derivation from
yfossus, a green fig, seems far-fetched. The rough wild fruit is called

iy tho GenuaDs hraus^jeere.

Of the many hundred sorts enumerated in recent horti-

cultural works, few perhaps equal in flavour some of the

older denizens of the fruit-garden, such as the " old rough

red" and "hairy amber." The climate of the British.

Islands seems peculiarly adapted to bring the gooseberry

to perfection, and it may be grown successfully even in the

most northern parts of Scotland ; indeed, the flavour of the

fruit is said to improve with increasing latitude. In

Norway even, the bush flourishes, in gardens on the west

coast, nearly up to the Arctic circle, and it is found wild

as far north as 63°. The dry summers of the French and

German plains are less suited to it, though it is grown

in some hilly districts with tolerable success. The goose-

berry in the south of England will grow well in cool

situations, and may be sometimes seen in gardens near

London flourishing under the partial shade of apple trees ;

but in the north it needs full exposure to the sun to

bring the fruit to perfection. It will succeed in almost any

soil, but prefers a rich loam or black alluvium, and, though

naturally a plant of rather dry places, will do well in moist

land, if drained.

The varieties are most easily propagated by cuttings

planted in the autumn, which root rapidly, and in a

few years form good fruit-bearing bushes. Much differ-

ence of opinion prevails regarding the mode of pruning

this valuable shrub; it is probable that in diff'erent situations

it may require varying treatment. The fruit being borne

on the lateral spurs, and on the shoots of the last year, it

is the usual practice to shorten the side branches in the

winter, before the buds begin to expand ; some reduce the

longer leading shoots at the same time, while others prefer

to nip off the ends of these in the summer while they are

still succulent. When large fruit is desired, plenty of

manure should be supplied to the roots, and the greater

portion of the berries picked rff while still smaU. Bur-

bidge states that the gooseberry may be with advantage

grafted or budded on stocks of some other species of Riles,

R. aureum, the ornamental golden currant of the flower

garden, answering well for the purpose. The giant goose-

berries of the Lancashire " fanciers " are obtained by the

careful culture of varieties specially raised with this object,

the growth being encouraged by abundant manuring, and
the removal of all but a very few berries from each plant.

Single gooseberries of nearly 2 ounces in weight have been

occasionally exhibited ; but the produce of such fanciful

horticulture is generally insipid. The bushes at times suffer

much from the ravages of the caterpillar of the gooseberry

or magpie moth. Abraxas grossulariala, which often strip

the branches of leaves in the early summer, if not destroyed

before the mischief is accomplished. The most effectual

way of getting rid of this pretty but destructive insect is to

look over each bush carefully, and pick oflF the larvae by
hand ; when larger they may be shaken off by striking the

branches, but by that time the harm is generally done

—

the eggs are laid on the leaves of the previous season.

Equally annoying in some years is the smaller larva of the

V-moth, Halias vanar'i, Trhich «ften appears in great

numbers, and is not so readily removed. The gooseberry

is sometimes attacked by the grub of a fly, Nemaius rihesii,

of which several broods appear in the course of the spring

and summer, and are very destructive. The grubs bury

themselves in the ground to pass into the pupal state

;

the first brood of flies, hatched just as the bushes are

coming into leaf in the spring, lay their eggs on the

lower side of the leaves, where the small greenish larvs

soon after emerge. For the destruction of the first broods

it has been recommended to syringe the bushes with tar-

water
;
perhaps a very weak solution of carbolic acid might

prove more effective. The powdered root of white helle-

bore is said to destroy both this grub and the caterpillars
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of the goosebeny and V-motli; infusion pf foxglove, anrl

tobacco-water, are likewise tried by some growers. It

the fallen leaves ore carefully removed from tlie ground in

the autumn and burnt, and the surface of the soil turned

over with the fork or spade, most eggs and chrysaliJs will

be destroyed.

The gooseberry was introduced into the United States

by the early settlers, and in some parts of New England

large quantities of the green fruit are produced and sold for

culinary use in the towns ; but the excessive heat of tlie

American summer is not adapted for the healthy maturation

of the berries, especiallyof the English varieties. Perhaps

if some of these, or those raised in the country, could be

crossed with one of the indigenous species, kinds might be

obtained better fitted for American conditions of culture,

although the gooseberry does not readily liybridize. The
bushes are apt to be infested by a minute fly, known as the

gooseberry midge, Cecidomyia grossularic^, which lays its

eggs in the green fruit, ia which the larvte are hatched,

causing the berries to turn purple and fall prematurely.

According to Mr Fitch, the midge attacks the wild native

species as well as the cultivated gooseberry.

The gooseberry, when ripe, yields a fine wine by the

fermentation of the juice with water and sugar, the result-

ing sparkling liquor retaining much of the flavour of the

fruit. By Birailarly treating the juice of the green fruit,

picked just before it ripens, an effervescing wine is pro-

duced, nearly resembling some kinds of champagne, and,

when skilfully prepared, far superior to much of the liquor

sold under that name. Brandy has been mide from ripe

gooseberries by distillation; by exposing the juice with

sugar to the acetous fermentation a good vinegar may be

obtained. The gooseberry, when perfectly ripe, contains

a, large quautity of sugar, most abundant in the red and
amber varieties ; in the former it amounts to from 6 to

upwards of 8 per cent. The acidity of the fruit is chiefly

due to malic acid.

Several other species of the sub-genus produce edible fruit,

though none have as yet been brought under economic cul-

ture. Among them may be noticed B. oryacanthoides and

R. cynosbati, abundant, in Canada and the northern parts

of the United States, and E. gracile, common along the

Alleghany range. The group is a widely distributed one,

species occurring to the west of the Rocky Mountains, and

in Siberia and Japan, while one is said to have been found

by recent explorers on the lofty Kilimanjaro, uear the lake-

sources of the Nile. (c. p. j.)

GOPHER (Tesludo gopher, Bartr.), the only living

representative on the North American continent of the

Testudinidce or family of land tortoises, where it occurs

in the south-eastern parts of the United States, from Florida

in the south to the river Savannah in the north. Its cara-

pace, which is oblong and remarkably compressed, measures

from 13 to H inches in extreme length, the shields which
cover it being grooved, and of a yellow-brown colour. The
gopher abounds chiefly in the forests, but occasionally

visits the open plains, where it does great damage, especially

to the potato crops, on which it feeds. It is a nocturnal

animal, remaining concealed by day in its deep burrow, and
coming forth at night to feed. Its strength in proportion

to its size is said to be enormons, it being able, according to

Dumeril and Bibron, to move along comfortably bearing

a man on its back. The flesh of the gopher or mungofa,
as it is also called, is considered excellent eating.

•-eOPPINGEN, a town of Wiirtemborg, circle of the

Danube, on the right bank of the Fib, 22 miles E.S.E. of

Stuttgart. It possesses an old castle erected by Duke
Christopher in the 16th century, two evangelical churches,

a Roman Catholic chapel, a synagogue, a real school, a

classical school, and an advanced school. The manufactures

include linen and woollen clotii, leather, glue, pnper,

machines, and toys. Tliree miles north of the town are the

ruins of the old castle of plohenstaufen, with the Barbarossa

chapel, containing, besides otlier adornments, au old fresco

of Frederick Barbarossa dating probably from the 16th

century, Giippingen originally belonged to the house of

Hohenstaufen, and at a later period came into the posses-

sion of the counts of Wiirtemberg. It was surrounded by
walls in 1129. The population in 1S75 was 9532.

GORAKHPUR, a district of the North-Western Pro-

vinces, India, between 26° 50' 15" and 27° 28' 48° N. lat.,

and between 83° 7' and 84° 29' E. long., bounded on the

N. by the territory of Nepil, on the E. by Charnpiran and

SAran, on the S. by the Gogra river, and on the W. by Basti

and Fyzabad, with an area of 4578 square miles. Tlie dis-

trict lies immediately south of the lower Himalayan slopes,

but forms itself a portion of the great alluvial plain. Only a

few sandhills break the monotony of its level surface, which

is, however, intersected by numerous rivers studded with

lakes and marshes. In the north and centre dense ferests

abound, and the whole country has a verdant appearance.

Tlie principal rivers are the Ripti, the Gogra, the great

and little Gandak, the KuAna, the Rolim, the Ami; and

the Gunghi. The tiger is found in the north, and many
other wild animals abound throughout the district. The
lakes are well stocked with fish.

The population, which in 1853 numbered ],816, 300, had nsen to

2,019,361 in 1872, a great increase in so short a period ; of these,

1,819,445 or 90-1 per cent, are Hindus, 199,372 Mussulnmns, and

533 Christians. The district contains a total cultivated area of

2621 square miles, with 897 square miles available for cultivation,

most of which is now under forest. The chief products are cotton,

rice, hiijra, jodr, vioth, and other food-stutfs. The commerce of

Gorakhpur ia confined to the above products. The means of com-
munication are still imperfect. Two good metalled roads njn
through the district, one from Gorakhpur to Benares lia Bar-

halganj, the other to Basti and Fyzal;ad. The total revenue in

1876 was £927,738. The police force in 1875 numbered 755
officers and me.l. In 1875 there were 435 schools, with 13,525

pupils. The district is not subject to veiy intense heat, from

which it is secured by its vicinity to the bills and the moisture of

its soil. Dust-storms are rare, and cool breezes from the south,

rushing down the gorges of the Himalayas, succeed each short

interval of warm weather. The climate is, however, relaxing. The
southern and eastern portions are as healthy as most parts of the

province, but the Uirai and forest-tracts are still subject to malaria.

The average rainfall from 1860 to 1871 was 45'8 inches ; the maxi-

mum was 60 inches in 1861, and the minimum 25 inches in 1868.

The mean monthly temperature in the shade was 77° in 1870, and
76° in 1871. The death rate in 1875 was 40092, or 1985 per

thousand of the population.

Gautama Buddha, the founder of the religion bearing his name,

died within the district of Gorakhpur. It thus became the head-

quarters of the new creed, and was one of the first tiacts to receive

it. The country from the beginning of the 6th century was the

scene of a continuous struggle between the Bhars and their Aryan
antagonists, the Eahtore. About 900 the Domhatdrs or military

Brahmans appeared, and expelled the Rahtors from the town of

Gorakhpur, but they also were soon driven back by other invaders.

During the 16th and 16th centuries, after the district had been

desolated by incessant war, the descendants of the various con-

querors held parts of the territory, and each seems to have lived

quite isolated, as no bridges or roads attest any intercourse with

each other. Towards the end of the 16th century, Mussulmans
occupied Gorakhpur town, but they interfered very little with the

district, and allowed It to !» controlled by the native rajaa. In

the middle of the 18th century a formidable foe, the Banjiras from

the west, kept the district in a state of terror, and so weakened the

power of the rajas that they could not resist the fiscal exactions of

the Oudh officials, who plundered and ravaged the country to a

great extent. The district fonned part of the territory ceded by

Oudh to the British under the treaty of 1801. During the mutiny

it was lost for a short tinio, but under the friendly Gurkhu the

rebels were driven out, and the whole district once more passed

under British rule.

Gorakhpur, a municipal city, and the administrative

headquarters of Gorakhpur district, North-Western Piq-

vinces, in 2G° 44' 8" N. lat., and 83° 23' 44" E. long., on

the river RApti, near the centre cf the district. It was
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foundeJ about 1400, on the sit<j of a more ancient city.

It is tbe Iieadquarters of a civil and sessions judge, with

the usual administrative offices, and has a cunsideL-able

trade in grain and timber sent down the RApti to the Gogra

and the Ganges. The municipal revenue in 1875-76 was

£4771. Population (1872), 51,117

GORAM Y, or GoUE.iMY (Ospkruuemtis ol/ax), is reputed

to be one of the best-flavoured freshwater fishes in tlie

East Indian aTchipelago. Its original home is Java,

kjumatra, Borneo, and several other East Indian islands,

but thence it has been transported to and acclimatized in

Pcnang, Malacca, Mauritius, aud even Cayenne. Being

Goraray.

an almost omnivorous fisli and tenacious of life, it seems to

recommsnd itself particularly for acclimatization in other

tropical countries ; and specimens kept in captivity become
as tame as carps. It attains the size of a large turbot.

Its shape is flit and short, the body covered with large

scales ; the dorsal and anal fins are provided with numerous
spines, and the ventral fins produced into long filaments.

GORCUM, or Gokkum (Dutch, Goi-inchem.), a towu of

the NetherUnds, chief town of a.circle in the province of

South Holland, 22 miles E.S.E. of Rotterdam, on the right

bank of the Merve or Merwede, at the influx of the Linge, by
wlfich it is intarseited. It is surrounded by walls, and has an

old town-house adorned with fine old painting.s, a prison, a

c'lstom-house, barracks, an arsenal, and a military hospital.

The old church of St Vincent contains the monuments of the

lords of ArkeL The charitable ond benevolent institutions

are numerous, and there is also a library and several learned

associations. Gorcu.Ti possesses a good harbour, and carries

on a considerable trade in grain, hemp, cheese, potatoes, and
fish, although it is still destitute of railway communication.

The population in 187G was 9301.
The earliest notice of Gorcum is in a document ofJohn I., duke nf

Brabant (in the close of the 13th century), granting the town's folk

free trade throughout his duchy. The history in the 15th centui-y

is closely connected with that of the countship of Arkel. It was
within its walls that "William, the last lord of Arkel, perished in

1417, on the capture of the town by the Kabeljaus ; and it was the
burghers of Gorcum who in 1573 laid the castle of Arkel in ruins.

In 1572, when the town was taken by William de la Marck, ho put
to death 19 priests and friars, who have a place in the Romish
calendar as the Martyrs of Gorcum. The place defended itself suc-
cessfully against the French in 1672, but was taken by the Prusiiaus
in 17S5, by the French in 1795, and by the allies in 1814.

GORDIANUS, or Goedian, the name of three Roman
emperors. The first, Marcus Antonius Africanus Gordi-
anus, the wealthiest of the Romans, was descended on the

father's side from the Gracchi, on the mother's from
Trajan, while his wife was the granddaughter of Antoninus
Pius. While he gained unbounded popularity by his mag-
nificent games and shows, his prudent and retired life did
not alarm the tyranny of Caracalla. Alexander Severus
called him to the dangerous honours of government in

Africa, and during his prceonsulship there occurred the
usurpation of Maximin. The universal discontent roused
by the oppressive rule of ilaximin culminated in a revolt

in Africa in 238, and Gordian reluctantly yielded to the

popular clamour and assumed the purple. His son was
associated with him in the dignity. The senate confirmed

the choice of the Africans, aud most of the provinces

gladly sided with the new emperors ; but, even while their

cause was so successful abroad, they had fallen before

the sudden inroad of Capellianus, who commanded
Mauretania in the interest of Maximin. They had reigned

only 36 days. Both the Gordians had deserved by
their amiable character their high reputation ; they wer«

men of great accomplishments, fond of literature, and
voluminous authors; but they were rather intellectual

voluptuaries than able statesmen or powerful ruleis.

Having embraced the cause of Gordian, the senate was

obliged to continue the revolt against Maximin, and
appointed Maximus and Balbinus, two of its noblest and

most esteemed members, as joint emperors. At their in-

auguration a sedition arose, and the popular outcry for a

floidian was appeased by the association of M. Antouius

Gordianus Pius, nephew of tlie younger and grandson of

the elder Gordian, a boy of thirteen. Maximin forthwith

invaded Italy, but was murdered by his own troops while

besieging Aquileia ; and a revolt of the prstorian guards,

to which Maximus aud Balbinus fell victims, left Gordian

sole emperor. For 6ome years he was under the control of

his mother's euuuchs, till happily Misitheus, his teacher

of rhetoric, whose daughter he married, roused him to free

himself from the ignoble tyranny. Misitheus was appointed

prefect of the praetorian guards, and wielded ably the

supreme power that now belonged to him. When the

Persians invaded Jlcsopotamia, the young emperor at

his persuasion opened, for the last time recorded in his-

tory, the temple of Janus, and marched in person to the

East. Misitheus proved a skilful and prudent general

;

but his sudden death under strong suspicions of poisoning

was the end of Gordian's prosperity. Discontent and
seditions, fostered by Philip, who had succeeded Misitheus,

arose in the camp, and Gordian was slain by the mutinous

soldiers (244). A monument near the confluence of the

Euplirates and Aboras marked the scene.

GORDIUM, an ancient town of Bithynia, was situated

not far from ihe river Sangarius, but the site has not been

exactly ascertained, though M. Lejean believes that it may
be identified with ruins which he observed in the vicinity

of the village Emret. It was undoubtedly a place of high

antiquity, and though Strabo describes it as a village, it

afterwards increased in size, and, under the name of

Juliopolis, which it received in the reign of Augustus, it

continued to flourish to the time of Justinian at least.

According to the legend, Gordium was founded by a cer-

t.iin Gordius, who had been called to the throne by the

Phrygians in obedience to an oracle of Zeus commanding
them to select the first person that rode into the agora in

a car. The king afterwards dedicated his car to the god,

and another oracle declared that whoever succeeded in un-

tying the strangely entwined knot of the yoke should reign

over all Asia. Alexander the Great, according to the well-

known story, overcame the difficulty of the Gordian knot

by a stroke of his sword.

See Kiepert, Bcitrdge iur inschrifllithcn Topographic Ktein^

Asicns, 1363; Lejean, in Bull, de la Soc. de Giogr., Paris, 1863.

GORDON, Alexakdek, the "Sandy Gordon "of Scott's

Antiquary, is believed to have been a native of Aberdeen,

and a graduate of either King's or Marischal College, but

of his parentage and early history nothing is known.

When still a young man ho is said to have travelled

abroad, probably in the capacity of tutor. He must, how-

ever, have returned to Scotland previous to 1726, when,

betaking himself to antiquarian pursuits, he made tlie

acquaintance of, among others, Roger Gale, the first vice-

president of the Society of Antiquaries. In the year just
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mentioned appeared the Itiiurarium Septentrionah, his

greatest and best known work. He was already the friend

of Sir John Clerk, of Penicuick, better known as Baron

Clerk, from his liaving been appointed one of the Barons

of the Exchequer; and the Barun and Boger Gale are the

" two gentlemen, the honour of their age and country,"

whose letters were published, without their consent it

oppears, as an appendix to the Itinerarium. Subsequently

Gordon was appointed secretary to the Society for the

Encouragement of Learning, with an annual salary of

£50. Resigning this post he succeeded Dr Stukeley as

secretary to the Society of Antiquaries, and also acted for

a short time as secretary to the Egyptian Club, an associa-

tion composed of gentlemen who had visited Egypt. In

1741 he accompanied Governor Glen to South Carolina.

No explanation has yet been given of the reasons which

led to ihis step, or of the relations between the old

"Roman" antiquary and his new patron. A hint, but

nothing more, is atTurded by the fact that in the list of

subscribers to the Itinerarium we find the name of " James
Glen of Longcroft, Esq." Through the influence probably

of his fiiend, Gordon, besides receiving a grant of land in

Carolina, was appointed registrar of the province, and justice

of the peace, and filled several other offices. From his

will, etill in existence, dated 22d August 1754, we learn

that he had a son Alexander and a daughter Frances, to

whom he bequeathed most of his property, among which
were portraits of himself and of friends painted by his

own hand.
Some additional particulars regarding Gordon and liisvoiks may

be got from a communication to the Society of Antiquaries of Scot-

land by Professor Daniel Wilson, LL. D., Toronto, printed in the

Frocecdings, with Additional Notes and an Appendix of Oiiginal
Letters by the late Dr David Laing {froc. Soc, of Antiq. of Scot.,

vol. X. pp. 363-3S2).

GORDON, Lord Geoege, (1751-17D3), third and
youngest son of Cosmo George, duke of Gordon, was born
in London 26th December 1751. After completing his

education at Eton, he entered the navy, where he rose to

the rank of lieutenant; but on account of a disagreement
regarding promotion with Lord Sandwith, then at the head
of the admiralty, he resigned his commission shortly before

the commencement .of the American war. In 1774 he
entered parliament as member for the small borough of

Luggershall, and possessing some wit, great ease of address,

and the confidence arising from sincere conviction, he advo-

cated his individual notions on a_ny subject with great volu-

bility and with something of tlie eagerness of monomania.
After supporting the ministry for some time, he began to

attack both ministry and opposition with such ceaseless

pertinacity that it became a common saying that "there
were three parties in parliament, the mini.stry, the opposi-
ti.'iU, and Lord George Gordon." He vehemently opposed
the passing of the Acts for the removal of the Roman
Catholic disabilities, and took a leading part in organizing

the Protestant associations of Scotland and England. Of
both associations he was chosen president, and on June 2d
1780 he headed the mob which marched in procession from
St George's Fields to the Houses of Parliament in order to

present the monster petition against the Acts. After the
mob reached Westminster a terrific riot ensued, which con-

tinued several days, during which the city was virtually at

their mercy. At first indeed they dispersed after threaten-

ing to make a forcible entry into the House of Commons, but
reassembled soon afterwards and destroyed several Roman
Catholic chapels, pillaged the private dwellings of many
Roman Catholics, set fire to Newgate and broke open all

the other prisons, attacked the Bank of England and .several

other public buildings, and continued the work of violence

and conflagration until the interference of the military, by
whom no fewer than 450 persons were killed and wounded

before the riots were quelled. For bis share in instigating

the riots Lord Gordon was apprehended on a charge of higli

treason ; but, mainly through the skilful aud eloquent

defence of Erskine, he was acquitted on the ground that

he had no treasonable intentions. In 1786 he was excom-

municated by the archbishop of Canterbury for refusing to

bear witness in an ecclesiastical suit; and in 1787 he was

convicted of libelling the queen of France, the French am-

bassador, and the administration of justice in England. He
was, however, permitted to withdraw from the court without

bail, and made his escape to Holland ; but on account of

representations from the court of Versailles he was com-

manded to quit that cmintry, and, returning to England,

was apprehended, and in January 1788 was sentenced to

five years' imprisonment in Newgate, where, after refusing to

grant the guarantees required as a condition of his obtaining

his liberty at the conclusion of his original term of imprison-

ment, he died of delirious fever November 1, 1793. Some
time before his apprehension he had become a convert to

Judaism, and had undergone the initiatory rite. A serious

defence of most of his eccentricities is undertaken in Tlie

Life of Lord George Gordon, with a Pliilosofjhical Review

of his Political Conduct, by Robert Watson, M.D., Lon-

don, 1795.

GORDON, Sir John Watso.'^ (1788-1864), Scottish

painter, was the eldest son of Captain Watson, R.N.,

a cadet of the family of AVatson of Overmains, in the county

of Berwick. He was born in Edinburgh in 1788, and, it

being his father's desire that he should enter the army,, was

educated specially with a view to his joining the Royal
Engineers. As drawing was even at that period con-

sidered a not inappropriate accomplishment for the scientific

service, he was, while waiting for his commission, entered

as a student in the Government school of design, then as

nuw under the management of the Board of Manufactures.

With tlie opportunity, his natural taste for art quickly

developed itself, and his industry and progress were such

that his father was persuaded to allow him to adopt it as

his profession. Captain Watson was himself a skilful

draughtsman, and his brother George Watson, afterwards

president of the Scottish Academy, stood high as a

portrait painter, second only to Sir Henry Raeburn, who
also was a friend of the family. Between the studios of

his uncle and his friend, John Watson seems to^have
thought he had every necessary assistance a young artist

required, and neither then nor at a future period showed
any desire for foreign study ; his art consequently is more
purely of native growth than \hat of any of his contempor-

aries. In the year 1808 he sent to the exhibition of the

Lyceum in Nicolson Street a subject from the Lay of the

Last Minstrel, and continued for some years to exhibit fancy

subjects; but, although freely and sweetly painted, they Were

altogether without the force and character which in his own
proper walk stamped his portrait pictures as the works of

a master. After the death of Sir Henry Raeburn in 1823,

he succeeded to much of his practice ; and as there were at

that time in Edinburgh four artists of the name of Watson,

all of them portrait painters, he assumed in 1826 the name
of Gordon, by which he is best known. Mixing a good

deal in literary and scientific society, he painted most of

the notabilities who lived in or visited tlie northern metro-

polis during his career ; one of the earliest of his famous

sitters was Sir Walter Scott, who sat for a first portrait in

1820. Then came J. G. Lockhart in 1821 ; Professor

Wilson, 1822 and 1850, two portraits; Sir Archibald Alison,

1839; DrChalmers; 1844; alittlelater De Quincey; andSir

David Brewster, 1864, being the last picture he painted.

Among his most important works may be mentioned the

earl of Dalhousie, 1833, now in the Archers' Hall, Edin-

burgh ; Sir Aleiaader Hope, 1835, in the county buildings,
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Linlithgow; Loi'd President Tlojpe, in the Parliament House;

and Dr Chalmers, 1344. These arc all full lengths, and

were exhibited in London, where they attracted great atten-

tion (the Clialmera portrait was purchased some years

later by Sir Kobert Pee!, and is now in the Peel Gallery)

;

they belonc; lo his middle period, and are distinguished by

great sweetness in execution, and, unlike his later works, are

generally rich in colour. The full length of Dr Brunton,

1844, and Dr Lee, the principal of the university, 184G, both

in the staircase of the College Library, mark a modification

of his style, which ultimately resolved itself into extreme

simplicity, both of colour and treatment.

During the last twenty years of his life he painted many
distinguished Englishmen who came to Edinburgh to sit to

him. And it is significant of the position he held in the

esteem of artists themselves that David Cox, the landscape

painter, on being presented with his portrait, subscribed for

by many friends, chose to go to Edinburgh to have it

executed by Watson Gordon, although he neither knew the

painter personally nor had ever before visited the country.

Among the portraits painted during this period, in what

may be termed his third style, are De Quincey, the opium

eater, in the National Portrait Gallery, London ; General

Sir Thomas Macdougall Brisbane, in the Royal Society; the

prince of Wales, Lord Macaulay, Sir M. Packington, Lord

Murray, Lord Cockburn, Lord Piutherford, and Sir John

Shaw Lefevre, in tlie Scottish National Gallery, and a host

of others, for latterly he not only possessed great facility

of brush but was industrious to a fault. These latter

pictures are mostly clear and grey, sometimes showing

little or no positive colour, the flesh itself being very grey,

and the handling extremely masterly, though never ob-

truding its cleverness. He was very successful in rendering

acute observant character, and there is a look of mobility of

feature, in repose it is true, but suggesting that the eye

could twinkle and the lips relax. As an example of his

last style, showing pearly flesh painting freely handled, yet

highly finished, the head of Sir John Shaw Lefevre will.hold

its own in any school.

John Wataon Gordon was one of the earlier members of

the Royal Scottish Academy, and was elected its president

in 1850; he was at the same time appointed limner to her

majesty for Scotland, and received the honour of knight-

hood. Since 1841 he had been an associate of the Royal

Academy, and in 1851 he was elected a Royal Academician.

Sir John continued to paint with little if any diminution

of power until within a very few weeks of his death, which

occurred on the 1st of June 1864.

GORDON, Patrick (1G35-1C99), of Auchleuchries, a

Russian general, was descended from a Scotch family of

Aberdeenshire, who possessed the small estate of Auchleuch-
ries, and were connected with the house of Haddo. He was
born in 1635, and after completing his education at the

parish schools of Cruden and Ellon, entered, in his fifteenth

year, the Jesuit college at Braunsberg, Prussia ; but, as " his

humour could not endure such a still and strict way of

living," he soon resolved to return home. He changed his

mind, however, before re-embarking, and after journeying

on foot in several parts of Germany, ultimately, in 1655,
enlisted at Hamburg in the Swedish service. In the course

of th" next five years he served alternately with the Poles

and Swedes as he was taken prisoner by either. In 1061,
after changing his resolution more than once, he took service

in the Russian army under Alexis I , and in 1C66 he was
sent on a special mission to England. After his return he
distinguished himself in several wars against the Turks and
Tartars in southern Russia, and in recognition of his services

he in 1678 was made major-general, in 1679 was appointed
to the chief command at Kietf, and in 1683 was made
lieutenant-general. Ho visited England in 1086, and, after

his return to Russia, he in 1G8" and 1689 took part as

quartermaster-general in the expeditions against the Crim
Tartars in the Crimea. On the breaking out of the revolu-

tion in Moscow in the latter year, Gordon with the troops

he commanded virtually decided events in favour of the

czar Peter I., and against the czarina Sophia. Ho was
therefore during the remainder of his life in high favour with

the czar, who confided to him the command of his capital

during his absence from Russia, employed him in organizing

his army according to the European system, and latterly

raised hira to the rank of general-inchief. He died

November 29, 1699. The czar, who had visited him
frequently during his illness, was with him when ht died,

and with his own hands closed his eyes.

General Gordon left bcliinJ him a diary of bi^jiifc, written in Eng-
lish. Several of those parts of tlie diary cdnnoctcd with the military

history of Russia were at an e.irly r.^fiod tiansiated into German

—

then the literary langu.age of ?Jc Petershurg—but never printed,

although made use of for various other works. A complete German
translation, by Prince M. A. Kolenski and Mr M. C. Powell, waa
published, the first volume at Moscow in 1849, the second at St

Petersburg in ISvI, and the third at St Petersburg in 1853; and
Paasagrs fr(rjl the Diary of Ociieral Palrick Gordon of Auchlctichines,

1635-1699, was ]irinted, under the editorship of Joseph KobertsoD,
for the Spalding Club, Aberdeen, 1859.

GORE, Mrs Catherine Grace (1799-lSCl), an exceed-

ingly prolific English novelist, was born in 1799 at East

Retford, Nottinghamshire, and was the daughter of Mr
Jfoody, a wine-merchant. In 1823 she was married to

Captain Charles Gore ; and, in the same year, she published

her first work, Theresa MarchmonL, or t/ieJIfaid of Honour.
Then followed, in rapid succession, the Leili e de Cachet and
The Reign of Terror (1827), Ihingaiian Tales, Manners

of the Day (1830), Mothers and 'Dmightcrs (1831), and
The Fair of May Fair (1832). At this point the critics

began to say that Mrs Gore had written enough ; and she

accordingly went to France to extend her range of obser-

vation, and did not publish till 1836, when her next novel,

entitled Jifrs Armytage, appeared. Every succeeding year

saw several volumes from her pen; and in 1839 The
Cabinet Minister, Preferment, and The Courtier of the Days
of Charles II. were issued from the press. But in 1841
Mrs Gore fairly eclipsed her other novels by the publication

of Cecil, or the Adventures of u Coxcomb, which produced a

great sensation. This year also appeared Greville, or a
}ieason in Paris. Then followed, in \%ii, Oiminglon, or

Cecil a Peer, Fascination, and The Ambassador's Wife; and
in 1843 !Mrs Gore produced another masterpiece, entitled

The Banker's Wife. She continued to write, with unfailing

fertility of invention, till her death in January 1861. Mrs
Gore also published some dramas and translations from the

French ; but it is as a fashionable novelist that she is re-

membered. Her life was one of extraordinary literary in-

dustry, as may be inferred from the fact that she is the

author of more than seventy distinct works. Among her

best novels are Cecil, or the Adventures of a Coxcomb,

Greville, and The Banler's Wife. Cecil gives extremely

vivid sketches of London fashionable life, and is full of

happy epigrammatic touches. It displays great knowledge

of London club.s, for which Jfrs Gore was indebted to Mr
Beckford, the author of Yathek. The narrative is varied

by occasional glimpses of Continental life. Greville is

marked by faithful pictures of English country life, and of

the ease and grace of French society. The Banler's Wife

is distinguished for masterly studies of character, especially

in the persons of Mr Hamlyn, the cold calculating money-

maker, and his warm-liearted country neighbour. Colonel

Hamilton.

Mrs Gore's works are characterized by great cleverness

in invention, lively satire, shrewd insight into character,

and keen observation of life. They are exceedingly deficient

in feeling ; and the lover of fiction passes a pleasant hour
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or two over her novels, not much excited by the triiinnjhs,

or vexed by the sufferings of her cliaracters. Sometimes

her novels weary the reader; but this does not arise from

any failing in lier style, which is always clear, animated,

and full of point, nor from lack of inventiveness, but from

the endless repetitions involved in writing so many books

on a subject of such comparatively limited range as

fashionable life. Mrs Gore's novels have not only achieved

an immense temporary popularity, but possess genuine

historic value as eminently readable, and on the whole

faithful, pictures of the life and pursuits of the Englisli

upper classes.

GOREE (in French Gores, and in tlie native tongue H'lr

or Berr, tliat is, a belly, in. allusion to its sliape), a small

island off the west coast of Africa, belonging to the French

colony of the Senegal. It lies immediately to the south of

Cape Verd, and, according to the Ahimaire du Shieqal for

1878, in U" 39' 55" N. lat. and 12° IG' 40" \V. long.

The distance from the mainland in one direction is about

8 miles, and in another from 3 to 4. Though little moro
than a barren rock, Goree is of importance as a commercial

and military post, and all tlie more as it has the advantage

of a milder climato than the neighbouring mainland. The
greater part of its area is occupied by the town, which was

constituted a commune in 1872, and placed under tho

government of a municipal council of 14 members. Tlie

streets are narrow, and the houses, built for the most part

of dark red stone, are fiat-roofed. Among the principal

buiUliugs.are the casfle of St Michael, which occu[iies the

rocky eminence in die south of the island, the governor's

residence, the hospit il, aha fhe barracks. The summit of

the rock within the citadel is levelled to an esplanade, and
in the centre is a deep Artesian well, tho only source in the

ptherwise arid island, which is dependent on its rain-water

tanks for its ordinary supplies. Goree is a free port, and
forms a convenient centre for the distribution of Euroiienu

goods. It is regularly visited by the'veael* of the British

and African Steam Navigation Company. The harbour is

formed in a small sandy bay on the north-east side of the

island. Telegraphic communication with St Louis dates

from 18G2. A chamber of commerce was established in

1870, and a sanitary commission in 1874. The town was
reported in 1873 to have a population of 3243, and the

arrondissement of Gor6e-Dakir, of which it is the adminis-

trative centre, had a total population of 61,394. Dakar is

a new settlement on the mainland, with a port constructed

since 1857 for the vessels of the Messageries Maritimes ; but

with the exception of tlie public buildings the town has still

to be built. Goree owes its name to the Dutch, who took

possession of it in the beginning of the 17th century, and

palled it Goeree or Goedereede, in memory of the island on

their own coast now united with Overflakkee. It w.as tiken

from them in 1663 by tlie English under Commodore
Holmes, but recovered in tho following year by De Ruyter.

They were finally expelled, in 1677, by the French under

Admiral^D'EstriSes, whose conquest was confirmed in 1678

by the peace of Nymwegcn. In 1758 the island was
captured for the English by Commodore Keppel, but a few

years afterwards it was restored to France. With the

exception of a few months in 1804, when the island w.as

lield by the French, the English were again in possession

from 1800, when it was seized by Sir Charles Hamilton,

till the peace of 1814.

GOBGIAS of Leontini, in Sicily, a rhetoriciin and

sophist of whose person.al liistory nothing is known beyond

the facts that in 427, when already a comparatively old

man, ho was sent by his fellow-citizens at the head of an

embassy to ask Athenian protection against the aggression

of tho Syracusans ; that he tlicn settled in Athen?, and

supported himself by the practice of oratory aud by teach-

ing rhetoric ; and that he ended his days .at Larissa, in

Thessaly. His birth and death may be approximately dated
respectively at 483 and 375 B.C. He was the author of a
lost work Oil Nature or the Koii-exiUnd (irtpi toD ^^ ovro's

y\ irepi (^ro-fws'l, the substance of which may be gathered
from the writings of Sextus Empiricus, and al.'so from the

treatise (ascribed to Theophrastus) De Melissa, Xenop/taue,
Gorgia. His philoso|)liical opinions may be summed up in

three propositions, wliich stand in direct relation to the
teachings of the Ele;itic school. Ho held (1) that there is

nothing which has any real existence
; (2) that, even if any-

thing did really exist, it could not be known; and (3) that,

BU|)posing real existence to be knowable, the knowledge
would be incommunicable. On the first point his argument
was that a real existence must either have come into being

or have been eternal. But the first alternative would re-

quire it to liave been produced, either from the existent or

frjm the non-existent; the second alternative would require

us to identify it witli the infinite, but the infinite exisis

nowhere (for that would involve the absurdity of its exist-

ing either within itself or within something else), but what
exists nowhere is nothing. In support of the second pro-

position he argued that, if existence could be known, then

thought would be existence, and the non-existent would be

untliinkable and error would be impossible. The third

point for which he argued was the inadequacy of language

to convey ideas, and the impossibiliiy of the idea being the

same in different minds. In natural philosophy, his

opinions, so far as these are known, appear to have been

similar to those of Enipedocles. See trie monograph, De
Gorifia Leovtino Commentat'n, by Foss, 1828.

GORGON, yopyoi, according to Hesychius, is a word akin

to yopyo?, which means terrible, lively, rapid. Sophocles

(fr. 107) calls the sea-nymphs ycpyi'Ses and yopyd&e^ is

quoted as a title of the daughters ot Oceanus. Now it is

n well-established fact that the sea was at one time the sea

of air and its nymphs the clouds. Hence we may infer'

that words from this stern are employed in the sense of

quick-moving -as epit^iets of the clouds.

Tho various forms in which the Gorgon appears in Greek
mythology originate probably from the rapidly gathering

terrible thunder-cloud. When the cloud covered the heaven

and hid the sun, a primitive race, whose thoughts and words
were few and simple, said that the sun was united in

marriage to the cloud. From this union .sprang the light

ning and the thunder. Now the sun, in its different

aspects and relations, was conceived in different ways, which

developed, as thouglit unfolded itself, into distinct deities
;

and, as connected with clouds, rain, and the fertility that

springs therefrom, he is the original of the Vedic Savitar

and Tvashtar and of the Greek Poseidon. Accordingly

(Hes., 7'heorj.,273 S.) Poseidon on a meadow (i.e., the lieaven,

thus often in mythology) begat from the Gorgon Medusa
Chrysaor and Pegasus. Chrysaor, Gold-sword, is obviously

tha lightning ; and Pegasus, who bears the thunder and

lightning for Zeus (ibid. 286), was probably at first simply

the thunder. Gorgo and Erinys are merely tribal or local

varieties of the same conception ; Gorgo is specially Attic,

Erinys Minyan. A similar legend occurs about children

of Erinys and Poseidon (Paus., viii. 37). Hence jEschylus

(f'Ao., 1048) compares the Erinyes to Gorgons.

Gorgo is always the impersonation of the atmospheric

terrors, and is conceived in connexion witli the deities that

are armed with thunder and lightning—Zeus and Athene.

With Athene in particular is the connexion very close, and

some facts of ritual and nomenclature almost suggest an

original identity of the two. Palaqihalus says that Athene

was worshipped in the island of Ccrne under the name

Oorgo; Sophocles (/(/., 450) culls lier yopywmi;; and Plutarch

(Aral., 32) says that lier wooden statue at Pallene, if
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brought out of t!io temple, destroj-ed human life (compare

the description of the birth of Athene in Pindar, 01., vii.

65 fl'., which strongly suggests the phenomena of the

thunderstorm). Here we have preserved to us a relic from

the very earliest thought among tho Indo-European race.

When a phenomenon in tho heavens attracted their atten-

tion, they naturally spoke of it as of an animated being.

The storm appeared to act out its own natural course, to

live its own life. But afterwards the phenomenon was

conceived with reference to human needs : beneficent and
hostile deities worked in nature; a hostile power denies to

men what a friendly power after a conflict grants. Among
the Greeks this opposition appears in the antithesis of

Olympian and older or Chthonian gods. The goddess who
ruled the storm for man was set in opposition to the actual

thundercloud—Athene to Gorgo (see Graces). Accord-

ingly the usual Greek account is that the yopyoi'fioi' or

yopyei-q KetjiaXri, a terror-striking countenance, is fixed in the

middle of the aegis of Zeus. Zeus gives the aegis (Iliad, v.

736 £f., comp. ^sch., Ewm., 825) to Athene, the goddess of

the air. The Gorgoneion is always said to have been won
in battle, viz., in the conflict of the beneficent gods against

the older nature-powers, who would scorch the earth with

heat and deny the needed rain. Zeus then assuming the

a;gis (the shield of tho storm-cloud) overthrows the Titans

or the Giants in the aerial battle ; the rain descends, and a

clearer and cooler sky succeeds. Or in other accounts the

whole array of gods engages in the battle ; Athene then ap-

pears naturally as yopyorj>6vr], i.e., she clears the atmosphere,

her own special domain, from the terrible cloud, which she

keeps on her shield threatening death to all her foes. The
Attic tradition was that the Gorgon was a monster produced

by Earth to aid her distressed sons the Giants, and was slain

by Pallas (Eur., Ion, 1002). In Homer Gorgo appears also

i:i connexion with Apollo, Agamemnon, Hector, and Perse-

phone,—a connexion which might be justified by an exami-

nation into the mythological ideas that underlie these names.

Later accounts, beginning from Hesiod (Theog., ?.c.),

mention three Gorgons ; but iledusa alono inherits the

cliaracter and history of the older Gorgo, while two sisters

are added to make up the sacred number, in analogy with

the Moirse, Grseae, Erinyes, <fec. The Argive story has

established itself in all later literature as the standard

account of the Gorgons. Perseus, the light-giving hero,

aided by Athene and the other god.s, goes to the abode of
j

the Gorgons beside Oceanus far away in the dark West,

and cuts ofif the head of Medusa. Then from the stream-

ing neck sprang Chrysaor and Pegasus, her two sons by
Poseidon. This head, which, like the lightning, had the

power of turning into stone all that looked on it, was

given to Athene, who placed it in her shield. According

to another account, Perseus buried the head in the Agora

of Argos. Beside it was buried his daughter Gorgophone,

who is obviously a mere impersonation of the old epithet

of the Gorgon-slaying goddess.

These ideas of sun and storm give only the starting

poirtt for the myths ; "the history of their further growth

involves the whole subsequent history of the nation. Just

as in Germany, after Christianity was introduced, many old

myths and customs lived on applied to Christ and his

apostles instead of the old gods, so must the Greek myths

as we know them bear traces of the historical vicissitudes

of the race. Hence Bottiger {Kunst-Myth., i. 369) has

possibly some ground for referring the Perseus tale to the

extinction of Phcenician human sacrifices by the Greeks.

The gradual development in art from the old hideous

and terrible representation of the Medusa head to the calm

repose of a beautiful dead face is described in detail by
Jliiller, History cf Ancient Art, and Denkmdler der Alten

Kunst. See also Rosenberg, Die Erinye-n.

10—28

GOm, in Georgia, an ancient fortress, is now the chief

town of a district of the same name in the government of
Tiflis, and a station on the Poti-Tiflis railroad. It is built

at the foot of an isolated hill crowned by the old fortifi-

cations, in a luxuriantly fertile plain on the left bank of the
Kour, at the junction of the Bleejah'va and Medjoura, 48
miles west of Tiflis. The population, about 5000, is almost
exclusively Armenian, engaged in commerce. The women
are noted for their beauty. This town, at one time cele-

brated for its silk and cotton stufl's, is now famous for corn,

reputed the best in Georgia ; the wine is also esteemed,

5200 acres being laid out in vineyards. The climate is

excellent, delightfully cool in summer, owing to the refresh-

ing breezes from the mountains of the great Caucasian
range, which, however, are at times disagreeably felt in

winter. Gori was founded (1123) by David II., " the Re-
storer," for the Armenians who fled their country on the Per-

sian invasion. The earliest remains of the fortress are Byzan-
tine, but it was thoroughly restored in 1634-58, during the

reign of Eustam, and destroyed by Nadir Shah. Besides
the Armenian and Georgian churches, and some good
schools, there is a church constructed in the 17th cen-

tury by Capuchin missionaries from Rom.e. Gori was the

birthplace (1773) of Stephin Peshanegishvyly, a distin-

guished and popular poet. Eight miles from Gori is the

remarkable rock-cut town of Ouplytz-tzykhe, consisting of

several large dwellings having their interiors ornamented
with mouldings, imitation beams, and designs sculptured

in relief, and innumerable smaller habitations, tho majority

being divided into chambers with doorways, openings for

light, and sundry provisions for dom.estic comfort. The
whole have been hewn out of the solid rock, the groups

being separated by streets, where steps for facilitating com-
munication and grooves for water courses are cut. This
" Fortress of Ouplytz " was projected and completed,

according to the annals of Georgia, by Ouj^hlis, an immedi-
ate descendant of Noah (seo Geoegia). It was a fortress

iu the time of Alexander of Macedon, and an inhabited city

in the reign of Bagrat III. (980-lOU).
GORILL/L See Ape, vol. ii. p. 148.

GORITZ. See Goez.
GORLITZ, a town in the Prussian province of Silesia,

capital of a circle in the government district of Licgnitz, is

situated on the left bank of the Neisse, and at the junction

point of several railways, 55 miles cast of Dresden. The
Neisse at this point is crossed by a railway bridge half

a mUe long and 120 feet high, with 32 arches. The
town is the seat of a provincial office, a circle court, and a

chamber of commerce. It is surrounded by beautiful

walks and fine gardens, and although its old waDs and
towers have now been demolished, many of its ancient budd-
ings remain to form a picturesque contrast with the signs

of modern industry. From the hiU called Landskrone,

about 1500 feet high, an extensive prospect is obtained of

the surrounding country. The principal buddings are the

fine church of St Peter and St Paul, dating from the 15th

century, v.-ith a famous organ and a very heavy bell ; the

church of Our Lady erected about the end of the 15th cen-

tury, and possessing a fine portal and choir in pierced

work; the Catholic church, founded in 1853, in the Roman
style of architecture, with beautiful glass windows and oil-

paintings ; the town house, containing the arms of King
Matthias of Hungary, and having at its entrance a fine

flight of steps'; the old bastion, named Kaisertmtz, now used
as a guardhouse and armoury ; the gymnasium buildings

in the Gothic style erected in 1851 ; the fine new middle

school, the real school, the provincial trade school, the

theatre, and the barracks. Near the town is the chapel of

the Holy Cross, in connexion with which there is a model

of the Holy Grave at Jerusalem. In the public park there
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is a"Bn9t of Schiller and a monument to Alexander von

Humboldt ; and a monurneut has also been erected in the

town in commemoration of the war of 1870-71. In con-

nexion with the National History Society there is a valu-

able museum, and the -Scientific Institute possesses a large

library and a rich collection of antiquities, eoius, and articles

of vertu. Gbrlitz, next to Breslau, is the largest and most

flourishing commercial town of Silesia. Besides cloth,

which forms its staple article, it has manufactories of vari-

ous linen and AvooUen wares, machines, railway waggons,

Bago, tobacco, leather, chemicals, and tiles.

Gbrlitz existed as a village from a very early period, and at the

beginning of the 12th century it was made a borough by Duke
Sobieslaus I. of Bohemia. It was theu known as Drebenau, but on
being rebuilt after its destruction by fire in 1131 it received the

name of Zgorzelice (burnt town). About the end of the 12th cen-

tury it was strongly fortified, and in 1346 it joined the league of
the six towns. It was several times besieged and taken during the
Thirty Years' War, and it also suffered considerably in the Seven
Years' War. In the battle which took place near it between the
Austrians and Prussians, 7th September 1757, Winterfield, the
general of Frederick the Great, was slain. In 1815 the town, with
the greater part of Upper Lusatia, came into the possession of

Prussia. The population in 1831 was only about 8000, but in 1849
it had increased to 19,032, and in 1875 it was 45,310.

GORRES, Joseph Johann (1776-1848), a distin-

guished controversialist and writer on religious, political, and
scientific subjects, was born January 25, 1776, at Coblentz.

His father was a man of moderate means, who sent his son,

after he had passed through the usual elementary school, to

a Latin college under the direction of the Roman Catholic

clergy. The sympathies of the young Gorres were from
the firai; strongly with tho Revolution, and the dissolute-

ness and irreligion of tho French exiles in the Rhineland
confirmed him in his hatred of princes. He harangued the
revolutionary clubs, and in his first political tract, called

Universal Peace, an Ideal, he insisted on tho unity of

interests which should ally all civilized states to one
another. He then commenced a republicau journal called

Das Rothe Blatt, and afterwards Ruhczahl, in which ha
strongly condemned the administration of tho Rhenish
provinces by France.

After the peace of Campo Formio (1797) there was como
hope that the Rhenish provinces would be constituted into

an independent republic. lu 1799 tho provinces sent an
embassy, of which Gcirres was a member, to Paris to put
their case before the directory. The embassy reached Paris

on the 20th of November 1799;. two days before this

Napoleon had assumed the supreme direction of affairs.

After much delay the embassy was received by him ; but
the only answer they obtained was "that they might rely

on perfect justice, and that the French Government would
never lose sight of their wants." Giirres on his return pub-
lished a tract called RcsiiUs ofmij Mission to Paris, in which
he reviewed the history of the French Revolution. During
the thirteen years of Napoleon's dominion GiJrres lived a
retired life, devoting himself chiefly to art or science. In
1801 he married Catherine de Lassaulx, and those of

Gorres's' admirers who claim him as a radical have laid

great stress on tho fact that ^his lady was a free-thinker.

Ke published Aphorisms on art and physiology^fanciful
. but suggestive. He waa for some years teacher at a
secondary school in Coblentz, and in 1806 moved to
Heidelberg, where he- lectured at the university. He
sought, with Brentano, Arnim, and others, to stir up the
old national spirit by the republication of some of the old
Teutonic ballads, but fruitlessly. He returned to Coblentz
in 1808, and again found occupation as a teacher in a
secondary school, supported by civic funds. He now
studied Persio.R.Aand in two years produced' a really

valuable tranajition of part of the Ultahnamah, the epic
of Firdousi.

It was in tho year 1810 that he seems to have c(mceive(l

the notion of arousing tho people to efforts by means of the

press; and after the battle of Leipsic, in the year 1814, he
set liis paper going. It bore the name of a paper which
had been a mere echo of Prussia, the Rkeinischer Merkur.
The intense earnestness of the paper, the bold outspoken-

ness of its hostility to Napoleon, and its fiery eloquence

secured for it almost instantly a position and iiiduence

unique in the history of German newspapers. Bliicher

read it every day ; Gentz, the brothers Grimm, Varn-

hagen von Euse, were all loud in praise of it ; Stein used

it as an instrument to move the public in the direction

he desired, and continually sent it information of his plans;

Napoleon himself called it la cinqnieme puissance. The
ideal it insisted on was a united Germany, with a re-

presentative government, but under an emperor after the

fashion of other days,—for Gorres now abandoned his early

advocacy of republicanism. When Napoleon was at Elba,

Gorres wrote an imaginary proclamation issued by him to

the people, the intense irony of which was so well veiled

that many Frenchmen mistook it for an original utterance

of the emperor. He inveighed bitterly against the second

peace of Paris (1815), declaring that Alsace and Lorraine

should have been demanded back from France.

Stein was glad enough to use the Merkur at the time of

the meeting of the congress of Vienna as a vehicle for giving

expression to his hopes. But Hardenberg, in May 1815,

warned Gorres to remember that he was not to arouse

hostility against France, but only against Bonaparte. There
was also in the Merlcur an antipathy to Prussia, a con-

tinual expression of the desire that an Austrian prince

should assume the imperial title, and also a tendency to pro-

nounced liberalism,— all of which made it most distasteful

to Hardenberg, and to hLs master King Frederick William

III. Gorres disregarded warnings sent to him by the censor-

ship and continued the paper in all its fierceness. Accord-

ingly it was suppressed early in 1816, at the instance of

the Prussian Government ; and soon after Giirres was dis-

missed from his post as teacher at Coblentz. From this

time his writings were his sole means of support, and he

became a mo.st diligent political pamphleteer. He was not

himself a member of the TuycHnbuiul, but he watched that

society with deep interest, aud believed, as did all the

patriotsof Ilia time, that tho clubs of students, or Barschen-

sckaften, were calculated to restore the pristine greatness

of Germany. The agitation continued, and finally Kotze-

bue's denunciation of young Germany led. to his a^ssassina-

tion. In the wild e.vcitement which followed, the reac-

tionary decrees of Carlsbad were framed, and these were

the subject of Gorres's celebrated pamphlet Dculschtand

und die Revolution. In this work he reviewed the cir-

cumstances which had led to the murder of Kotzfebue, and,

while expressing all possible horror at the deed itself, ho

urged that it was impossible and undesirable to_/epress the

free utterance of public opinion by reactionary measures.

The success of the work was very marked, despite its pon-

derous style. It was suppressed by the Prussian Govern-

ment, and orders were issued for the arrest of Giirres and
the seizure of his papers. He escaped to Strasburg, and

thence went to Switzerland. Two more political tracts,

JSuropa und die Revolution (1821), and In Sachen der

Rhein Provimen und in eigener Angelegenheil (1822), also

deserve mention.

In Gorres's pamphlet Die Heilige Alliam und die Volker

an/ denir Congress vuii I Vrona he asserted that the princes

had met together to crush the liberties of the peopli^ and
that the people must look elsewhere for help. The " else-

where" was to Rome; and from this time Giirres .became
a vehement Ultramontane writer. He waa summoned to

Munich by King Louis of Bavaria, aud there his writing?
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enjoyed very great popularity. His ChrUtliche Mystik gave

a series of biographies of the saints, together with an ex-

position of Roman Catholic mysticism. But his most

celebrated Ultramontane work was a polemical one. Its

occasion was the depo.sition and imprisonment by the

Prussian Government of the archbishop Clement Wen-
ceslaus, in consequence of the refusal of that prelate to

sinction in certain instances the marriages of Protestants

and Roman Catholics. Gorres in his Alhanasius fiercely up-

held the power of the church, although the liberals of later

date who have chimed Gorres as one of their own school

deny that he ever insisted on the absolute supremacy of

Rome. Athaiiasius went through several editions, and

originated a long and bitter controversy. In the H'tsio-

risch-politische Bliitter, a Munich journal, Gorres and his

son Guido continually uphtM the claims of the church.

Gorres received from the king the order of merit for his

services. He was terribly disturbed when the king sunk

under the dominion of Lola Montez, and he died July 29,

1848.

Seo A. DcnV, Joseph vm Gorres, 1870; J. J. Sepp, Gorres mid
seine Zsitgcnosscn, 1377. A complete edition of Gorres's works was
pnblished at Munich in 185i. (L. A. M.)

GORTSCHAKOFF (Gokchakov), a noble Russian

family, descended from Michael Vsevolodovich, prince of

Chernigoff, who, in 1246, was assassinated by the Mongols.

The following are the most distinguished members of this

family. Pete PiinTRiEvicH (1790-1868) served under

Kamensky and Kutuzoflf in the campaign against Turkey,

and afterwards against France in 1813-1814. In 1820 he

suppressed an insurrection in the Caucasus, for which service

he was raised to the rank of major-general. In 1828-29
he fought under V\''ittgenstein against the Turks, occupied

Aidos, and signed the treaty of peace at A'drianople. In

1839 he was made governor of eastern Siberia, and in 185

1

retired into private life. When the Crimean war broke

out he ofTered his services to the emperor Nicholas, by
whom he was appointed general of the 6th army corps in

the Crimea. At the battles of Alma and Inkerman he

commanded the left wing of the Russian army. In 1855

he retired, and died at Moscow, March 18, 1868. Mikii.ml

DiMiTRlEViCH (1792-1851), brother of the preceding, was

born in 1792. In 1807 he entered the Russian army, in

1810 he took part in the campaigns against Persia, and in

1812-1815 against France. During the Russo-Turkish war
of 1828-29, ha directed the operations of the sieges of

Silistria and Shumla. After being appointed, in 1830,

general of artillery, he was present in the campaigns in

Poland, and was wounded at the battle of Grochow,
February 25, 1831. He also distinguished himself at the

battle of Ostroienka and at the taking of Warsaw. For
tlisse services he was promoted to the rank of lieutenant-

generah In 1846 he was nominated military governor of

Warsaw. In 1849 he commanded the Russian artillery

against the Hungarians, and in 1852 he visited London as

a representative of the Russian army at the funeral of the

duke of Wellington. Upon Russia declaring war against

Turkey in 1853, he was appointed commander-in-chief of

the troops, numbering in all some 60,000 men, which
occupied Moldavia and TVallachia. On the 23d March
1854 he crossed the Danube and besieged Silistria, but was
superseded in April by Prince Paskievich, who, however,

resigned on the Stli of June, when Gortschakoil resumed the

command. In July the siege of Silistria was raised, and
the Russian armies rccrossed the Danube ; in August they

withdrew to Russia. In 1855 he was appointed commander-
in-chief of the Russian forces in the Crimea in place of Prince

Mentshikoff. GortschakofFs defence of Sebastopol, and
final retreat to the northern part of the town, which he con-

tinued to defend till peace V7as signed in Paris, were con-

ducted with skill and energy. In 1856 he was appointed

governor-general of Poland. He died at Warsaw on the

30th May 1861.

GORTYNA, or Goktyn, an important ancient city on
the southern side of the island of Crete. It stood on the

banks of the small river Lethaeus (Mitropolipotamo), at a

short distance from the sea, with which it communicated
by means of its two harbours, ilctallum and Lebena. It

had temples of Apollo Pythius, Artemis, and Zeus. Near
the town was the famous fountain of Sauros, inclosed by
fruit-bearing poplars; and not far from this was another

spring, overhung by an evergreen plane-tree which in

jiopular belief marked the scene of the amours of Jupiter

and Europa. Gor'yna was, next to Cdoss\is, the largest

and most powerful city of Crete. The two cities com-
bined to subdue the rest of the island ; hut when they

had gained their object, they quarrelled with each other,

and the history of both towns is from this time little more
than a record of their feuds. Neither plays a conspicuous

part in the history of Greece. Under the Romans Gortyna
became the metropolis of the island. iSome ruins may
still be traced at the modern village of Hagli Deka.

GORZ, with Gkabisca, is one of the crown-lands of the

Austrian monarchy, between 45° 36' 3" and 46° 27"

N. lat,, and bounded N. by Carinthia, E. by Camiola,

Istria, and the Triestine territory, S. bytbo Triestine terri-

tory and the Adriatic, and W. by Itily. On all sides,

except towards the south-west where it unites with the

Friulian lowland, it is eurrojinded by mountains, and
four-sixths at least of its area of 1140 square miles

is occupied by mountains and hills. From the ridge of

the Julian Alps, which rise in an almost unbroken line

to a height of 6000 or 7000 feet, the country descends

in successive terraces towards the sea, and may roughly

be divided into the upper highlands, the lower highlands,

thp hill)' district, and the lowlands. The highest summit
isthe Terglou, 9370 feet, in the north-west. Geologically

the country is a great limestone district, comprising lime-

stone of many different iormations, EhEetian, Jurassic,

Neocomian, and Nun.mulitic ; and the strata have evidently

undergone a series of powerful disturbances. The hydro-

graphy is sufficiently peculiar, a considerable proportion

of the circulation of the waters taking place by under-

ground channels. The limits of the country coincide in

the main with that of the basin of the Isonzo, which
rises in the extreme north at a height of 2650 feet, and
pursues a strange zigzag course for a distance of 78 miles

before it reaches the Adriatic. At GiJrz the Isonzo is still

138 feet above the sea, and it is navigable only in its

lowest section, where it takes the name of the Sdobba. Its

tributaries, of which the most important are the Idria, the

Torre, and the Wippach, are little more than mountain

streams. Of special interest not only in itself but for the

frequent allusions to it-in classical literature is the Timavus
or Timavo. In ancient tiines it appears, according to the

well-known description of Virgil (J^n., i. 244) to h.'iva

rushed from the mountain by nine separate mouths and
with much noise and commotion, but at present it usually

issues from only three mouths and flows quiet and stiU.

It is strange enough, however, to see the river coming out

full formed from the rock, and capable at its very source

of bearing vessels on its bosom. According to a probable

hypothesis it is a continuation of the river Reka which is

lost in a cleft of the rock in the south-east of the country

near S. Canziano. The coast-line of GiJrz and Gradisea,

though extending for 25 miles, presents no harbour of much
importance. It is fringed by alluvial deposits and lagoons

which are for the most part of very modern formation;

for as late as the 4 th or 5th centuries Aquileia was a great

seaport. The harbour oi Grado is the CiJj one accessible
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to tlio larger kind of coasting craft. A largo part of the

country formerly covered with forest has been recklessly

cleared, but theTarnova plateau is still a fine wooded district

with an area of about 35 or 40 square miles. The red beech

is the predominant and in some parts almost the exclusive

tree, but it is being displaced by the fir and the pine. A
number of pits in the plateau are full of ice all the year

round, and yield about 1G,000 cwta. annually for the con-

sumption of the neighbouring countries. '' More than a fifth

of the area of the country is pasture-land, and less than a

twenty-fourth is under the plough.

The vine is largely cultivated, being not only planted in

regular vineyards but introduced In long lines through the

ordinary fields aud carried up the hills in terraces locally

called ronchi. . Wheat, maize, buck-wheat, and potatoes are

the usual crops. Silk growing is largely carried on, especi-

ally in the lowlands, and furnishes the mateijal for the

most extensive industry of the country. There are about

2000 workers in silk, and the produce is worth upwards of

£200,000, while the cotton manufacture, which is next in

importance, employs about 1000, and produces .£100,000.

i^Leather, linen, paper, and soap are manufactured on a

smaller scale. * The trade of the country is of very little

importance. > Gorz and Gradisca, according to the consti-

tution of- 1861, have a diet consisting of six representatives

of the landed proprietors, seven representatives of the towns

ani industrial interests, and eight representatives of the

rural communes. '> The elector for the landed interest must

pay' 100 florins (about £10) of land-tax in the Italian

circle, and 50 florins (about £5) in the Slovenian circle.

iTwo representatives are sent to the imperial council. The
political administration is in the hands of the lieutenant of

the coast-lands, which include not only Gorz and Gradisca

but also Trieste and Istria. Roman Catholicism is the ex-

clusive religion, the only Protestant community being in

the town of Gorz, and the Jews numbering only some 400.

Ethnographically the population must contain much more
various elements, but in 1857, out of a total of 196,276

inhabitants, 130,748 were registered as Slovenians, 47,841
as Friulians, 15,134 as Italians, and only 2150 as Germans.

Gorz first appears distinctly in history about the close of the 10th

century, as part of a district bestowed by the emperor Otto III. on
John, patriarch of Aquileia. In the 11th century it became the

seat of the Eppenstein family, who frequently bore 'the title of

coimta of Gorizia ; and in the beginning of the 12th century

the countsKip passed from them to the Lurngan faraily which con-

tinued to exist till the year 1500, and acquired possessions in Tyrol,

Cajinthia, Friuli, and Styria. In the course of the 13th and
14th centuries tbe counts often appear as protectors (ScJiirmvogt or

Advocatus) of the church of Aquileia and as captains-general of

Frlulia. When the Venetians took possession of Friulia they gave

Count Henry the title of hereditary marshal as a compensation for

hi3 "loss of office. The right of coining was exercised by the counts

from the 13th century. . On the death of Count Leoniard (12th

'April 1500) the fief reverted to the house of Hapsburg.

Gorz, GCktz, or GOkiz (Italian, Gorizia; Modern Latin,

Goritia), the chief town of the crown-land, is beautifully

situated in the fruitful vaUey of the Isonzo,'25 miles

N.N.W.'of. Trieste by railway.^ It is the seat of an
archbishop, of a circle court, and of a head tax-office.

The principal buildings are the cathedral, the former

Jesuit church and college now converted into barracks,

the convents of . the brotheis and sisters of mercy, of

the Francisans, of the Capuchins, and of the Ursulines, the

municipal buildings, the theatre, the Louse of the bishop,

and the old castle of the former counts of Tyrol and Gorz

now converted into \!
a' prison."' Among the educational

establishments aro a' central episcopal seminary, a gym-
nasium, an upper real-school, a deaf and dumb institute, and

ain agricultural school. :
. The industries include cotton and

silk weaving, sugar refining,' brewing, the^^ manufacture of

leather, and the making'of rasoglio. iThere is also a con-^

eiderable _ trade in. woodea^work,'" fruitj'^and^wine, On^

account of its mild climate the town is coming to bo much
resorted to by invalids in winter. Charles X., the exiled

king of France, died at Giirz Cth November, 1836- The
population of the town in 1809 was 16,659

Besides the great monograph of K. von Czbrnig, Vas Land Gorz
2ind Gradisca, Vienna, 1873 and 1874, see Siegmund, Siidiicht

KUmatischc KuroriCy Vienna, 1875; Coroniui, FaslortiTn Goriti-

cnsium lib. i., Vienna, 1769, and L'Antica moncta Ooriziana',

Gorz, 1785; Schweizcr, Abrigi dc Vhistoire des comics de Gorice,

Trieste, 1859; Carlo MorcUi of Schbnfeld, Isloria ddla Contca di
Gorizia, Gorz, 1855-56; Delia Bona, Sunto istorico di Gorizia e

di Grad:sca, Giirz, 1853 ; Siebci't, Con, Sladi mid Land.''

GOSHAWK, i.e., Goose-Hawk, the Astiir palunilarius

of ornithologists, and the largest of the short-winged Hawks
used in Falconry. Its English name, however, has possibly

been transferred to this species from one of the long-winged

Hawks, or true Falcons, since there is no tradition of the

G OS-Hawk, now so called, having ever been used in Europe
to take Geese or other large and powerful birds. The
genus Astur may be readily distinguished from Falco by the

smooth edges of its beak, its short wings (not reaching beyond

about the middle of the tail), and its long legs and toes

—

'

though these last are stout and comparatively shorter than in

the Sparrow-Hawks (Accipiter). In plumage the Gos-Hawk
has a general resemblance to the Peregrine Falcon (see

Falcon, vol. ix. p. 2), and it undergoes a corresponding

change as it advances from youth to maturity—the young
being longitudinally streaked beneath, while the adults

are transversely barred. The irides, however, are always

yellow, or in old birds orange, while those of the Falcons

are dark brown. The sexes differ greatly in size. . There cau

be little doubt that the Gos-Hawk, cow-a-days very rare in

Britain, was once common in England, and even towards

tbe end of the last century Thornton obtained a nestling

in Scotland, while Irish Gos-Hawks were of old highly cele-

brated. Being strictly a woodland-bird, its disappearance

may be safely connected with the disappearance of our

ancient forests, though its destructiveness to Poultry and

Pigeons has doubtless contributed to its present scarcity.

In many parts of the continent of Europe it still abounds.

It ranges eastward to China, and is much valued in India

(see Falconry, vol. ix. p. 11). In North America it is

represented by a, very nearly allied species, A. atricapillus,

chiefly distinguished by the closer barring of the breast.

Three or four examples corresponding with this form have

been obtained in Britain. A good many other species of

Astur (some of them passing into Accipiter) are found in

various parts of the world, but the only one that need here

be mentioned is the A. novce-hollandice of Australia, which

is remarkable for its dimorphism—one form possessing the

normal dark-coloured plumage of the genus, and the other

being perfectly white; with crimson irides. It must be

stated, however, that some writers hold these two forms to

be distinct species, and call the dark-coloured one A. cinereua

or A. raii. (a. N.)

GOSHEN (Itk'J), or the land of Goshen, a territory of

Egypt in which the Israelites were settled from Jacob's im-|

migration to the Exodus. In the Septuagint the equivalent

is usually the land Gesem (Pto-eyu,), but in Gen. xlv. 10 " the

land Gesem of Arabia," Arabia being Jiere either the Arabian

riome ('Apa/3ias ro/nds) or the extreme east of Lower Egypt.j

According to Dr Brugsch the Arabian nome was the 20th

of Lower Egypt in the older division known to us, the 32d

in the later, the alteration in the number being due to a

new division under the Ptolemies [Di^t. Geogr,, List follow-

ing preface). The Egyptian name of the nome was Snpt,,

and the capital was Kesem, probably Kosem, also called

Kesem-Abot, Kesem of the .East (Arabia), equivalent to

the Gesem of the. Septuagint, preserved in the classical

Phacusa ' (Pa-Kescm), and the modern Fakoos, where

^mounds mark. the site of the ancient town- (i/. Bruc6clj>
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Jh., 876-7, 1019-50). The etymolo^ is doubtful; pro-

bably the name is like many others in the same part of

Egypt of Semitic origin, as anotlier land of Goshen, with

a capital city of the same name, is mentioned in southern

Palestine. It is therefore certain that the land of Goshen

was around the town of Phacusa. The site of this town

lies within the easternmost part of Lower Egypt, under 20

miles in a direct line south of SAn, the site of Tanis.

These conditions suit those of the Biblical narrative. It is

obvious that Goshen was a pastoral country, that it was

suited for a Shemite settlement, and was in the Shemite

part of Lower Egypt, its north-eastern portion. It was near

the seat of government in that part of the country, which

at this time v.'as Tanis-Piameses, which town, or another of

the same name, was the starting-point at the Exodus. In

one place (Gen. xlvii. 11) the "land of Barneses " occurs

where we should expect " the land of Goshen." We are

not sufficiently acquainted with the administrative divisions

at this early time to be able to explain this. It may, how-

ever, be conjectured that if the Eameses of the Exodus
journey ^vas the same as Tanis-Rameses, the archaic Tanite

nome may have included the land of Goshen.

GOSLAR, a town in the district of Hildesheim, Prussia,

province of Hanover, is situated on the Gose, an affluent of

the Ov-ker, at the foot of the Harz, 24 miles S.E. of Hildes-

heim. It is surrounded by walls, and has a very antique

appearance. Among the noteworthy buildings are the

market church, in the Ptomantio style, restored since its

partial destruction by fire in 1844, and containing the town
archives, and a library in which are some of Luther's manu-
scripts ; the old town-house, possessing many interesting

antiquities ; the Kaiserworth, with the statues of the

German emperors ; the Kaiserhaus, founded by Henry III.

in 1050, and along with the adjoining Ulrich's chapel re-

stored in 1873atthe-costof the Prussian Government ; the

small chapel, which is all that remains since 1820 of the old

cathedral founded by Henry III. in 1040, containing among
other antiquarian relics of the cathedral an old altar supposed

to be that of the idol Krodo which formerly stood on the

top of the Burgberg near N^eustadt-Harzburg ; the church
of the monastery of Neuwerk, in the Eoman style, with wall

paintings of considerable merit ; and the house of the
bakers' guild, the birthplace of Marshal Maurice of Saxony.
There are four Evangelical churches, one Catholic church,

a synagogue, a real school of the first order, a higher

girls' school, and a number of small fooindations. The
population are chiefly occupied in connexion with the sul-

phur, copper, silver, and other mines in the neighbourhood.

The town has also been long noted for its beer, and pos-

sesses some small manufactures, and a considerable trade in

fruit. The population in 1875 was 9838.

Goslar was founded by Henry the Fowler about 920, and when
in the time of Otto the Great the mineral treasures in the neigh-

bourhood were discovered it increased rapidly in prosperity. It

was frequently the seat of German diets, and the residence of the
emperor. About 1350 it joined the Hanseatic League. It was
unsuccessfully besieged in 1625, during the Thirty Years' War, but
was taken by the Swedes in 1632, and nearly destroyed by fire.

Additional conflagrations in 1728 and 17&0 gave a severe blow to

its ancient prosperity. It was a free town till 1802, when it cama
into possession of Prussia. In 1807 it was joined to Westphalia, in

1816 to Hanover, and in 1866 it was, along with Hanover, reunited

to Prussia.

GOSLICKI, Wawkzyniec (1533-1607), aleamedPole,

better known under his Latinized name of Laurentius

Grimalius Goslicius, was bom about 1533. After having

studied first at Cracow and afterwards at Padua, he entered

the church, and was successively appointed bishop of

Kaminietz and of Posen. Goslicki, although an ecclesiastic,

was an active man of business, was held in high estimation

by his contemporaries, and was frequently engaged in politi-

cal affairs. It was chiefly through his influence, and through

the letter he wrote to the pope against the Jesuits, that they

were prevented from establishing their schools at Cracow.

He was also a strenuous advocate of religious toleration in

Poland. He died October 31, 1607.

His principal w*ork is Dc opiimo senatore, &c. (Venice, 1568).'

There are two English translations published respectively undei*

the titles A commomcealth of good counsaile, &c. (1607), and
Ths Accomplished Scnaivr, done into EnglisA by Mr OldisviQrrth

(1733).

GOSPELS
Synoptical Gospels.

OF the four canonical Gospels' (yoc/, God or good ; spell,

discourse or tidings, cf. dayycXimj the first three

(differing from the fourth) agree in narrating nearly the

eama events in somewhat similar language, and are hence

called synoptital {a-w, together ; oi/'is, view). It will be
advantageoua to begin with the treatment of these, as to

their origin, date, and objects, so far as can be determined

from (1) internal evidence and (2) external evidence.

InUmal Evidence.

In discussing the internal evidence, it will be convenient to

speak, first, of those portions of the synoptic narrative which
are found in three Gospels ; then of those which are found in

only two; and, lastly, of those which are found in only one.

The Triple Tradition.—Few are aware of the very small

extent to which independent narrators of the same events

use the same words. A comparison of a few specimens

of independent narratives (of such events, for example,
as the attempt to assassinate King Humbert, or the recent

death of the Prince Imperial) would show that the narra-

tives often contain scarcely two or three consecutive words
in common, and rarely or never a whole clause of five or

six words. The same statement applies to narratives of

discourses of any length reported from memory, and not

from notes taken at the moment. Now it is well known

' For Apocryphal Gospels, bee Apocbypua, voL ii. p. 181.

that in many parts of the first three Gospels the same Onginalitj

words and phrases are curiously interlaced, in such a way of Mark,

as to suggest that the writers have borrowed either from

each other or from some common source. For example,

in describing the healing of the sick (Mat. viiL 16 ; Mk.
i. 32 ; Lu. iv. 40), Matthew begins thus : oi/fi'as St ytvo/ie'njs

;

Mark, oi/'ias Se ycvo/iOTjs ore ISi'crcv o 7;\i09 ; Luke, SwoiTOS

hi ToO rjXiov. From this and many similar passages it

might seem natural to infer that JIark borrowed one of

these expressions from Matthew and the other from Luke,

and that the narrative of Mark is little more than a- com-

bination of passages from Matthew and Luke. This is an

inference which has actually been drawn by many critics

both before and since De Wette ; but at present it finds

comparatively little support among competent investigators.

However, the oscillations of New Testament criticism havo

been so numerous that it may be of use to indicate c.

method by which the originality of Mark may be estab-

lished on an immovable basis. That Mark (at all events

in many parts) contains the original document or tradition

from which Matthew and Luke have borrowed can be proved

to demonstration by a necessary inference from the follow-

ing specimen of narrative common to the three writers.^

' From a Harmony of the Synoptic Gospels, now in preparation,

by Mr W. G. Ruslibrooke, B. A., formerly Scliol.ir of St John's College,

Cambridge. Tlie text followed hero and throughout this article has

been generally that of Tischendorf.
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MATTHEW XXI. V.-iL

33 /V-X-?L->j V TTapapoXijv ax-

nvaare. '\v6ptin:o<; J]V oljc-

Se-<rTr-6-T-T]-<;, o-a-T-i-i i<j-v-

revaev afJircXwva, ical <}'P°YH'»''

rt V-T-w ircpiiOi]K€v Kal wpv|tv t-V

a-u-T-w Xtjv o-i' kqI wKoB6}iij(rev TTvp-yov,

Kai i^iBero ainov yecopyoTt, Kal

aireh>^IJ.r]atv. 34 o-T-e Be fj-y-y-

i-a-e-v 0- Kaip-o<t T-5>-v Kap-
TT-iov, uTriareiKev r-o-i>-<! SovX-

o-v-i a-VTO V TTpos Tou? yeoip-

"/oui \ape-iv Tov-i KapTTovs

av-To V. 35 KtA XapdvTts 01 jeoyp-

yol T-oi-i BovXovs aii-T-ov

V fiv ^Seipav, o y Si aire Kx-e-t-

va-v, o-v Se i-X-i,-6-o/3-6-X-7)-a-a-v.

36 iroXiv airt'trrciXev aXXo V-5 EoipX-

u-i 7rXel o-v as rcoy Tr-p-w-

Tw-v, Ko-i e-TT-o-i^-ff-av o-u-T-ot?

w(T-a-v-T-<o-<i,

37 vtr-T-e-p-O-V Se oiriirrtiXev irpis

auTous 7-0-y wwv a-i/-T-o-0 Xc'^iin''

'£v7pa7r)}<70i'Ta4 rbv vloy fiov.

38 01 Sk yewpyol tSofTC? T-o-v

u i-o-Kttir-o-i'e-ytauT-o-j?' OyTosecTic

KXripoyo/iO';' Sttre dTrorcTeiyay/iey

avrov Ko\ iT-y(^5)-iJ,-e-v -ri]V- KXrjpovo-

fila-v a-v-TOV. 39 koI Xapdvrcs

ti'jjov t|</3aXov e^o) ToO apTreXw-
">'o? KoV aTreKTfil'aj'. 40 o-T-av

oi'v tX-d T] 6 Kvpia rov d/iTreXw'

I'os, Ti iroirjaei t-o-is ye-io-p-y-oi 5

eK-£-i'-i/-o-t-9 ; 41 X-e-y-o-ii-<r-t-i'

a-u-T-rS' K-a-/f-o-v s k a/c-w-s ottoX.!:-

cet nu-T-o-i/-s, Kai rbv aix-n^oXwya

i K-Swcr-e^a-i aXXon ydiipy o t-9,

4-T-t-v-e-9 a-7r-o-S-(a-(T-o-i'-<7-i-j'

a y-T-oJ T-o-ir 9 K ap-TT-oii i i y to j-9

«a-i-p-o-t-9 o-i-T-w-v.

42 X-e-y-e-t cvrot? o- 'I-jj o--o-0s"

Ov5 e TT-oT-e ctwYvuTt £-v rat-? ypa-
j) a-c-s' AWoy oy aTreSoKipacray ol

olxoSofiovyTei;, oCro? iyevijSr] ct?

ice^aXrjv y(i)vCa<;' irapd KvpCov fyivero

iiiuiv; 43 St-a T-0 v^-o X-£jy 0) v-/j,-cv

b-T-i u-p-6-ri-(j-eT-ab d-4>' v/i-co-y »}-

fi a-a-i-X-ela r-ov Q-eov K-a-i

Bo-6i]-tTeTai iO-p-ei ir o i-o vv-Tt
TC-ll-9 K-a-pTTOVi aVT-Tj 9.

44 KaA 6 vea-cov cV-i rbv \i6ov

rov TO V avvBXaadriaeTai: iit> &v

S' av TTca'j, XiK/xrjffei avTov.

GOSPELS
LUICE XX. 0—18.

9 Hpfgro 6 e vr-p 6 s to v

Xa »- X-i y e ly 7-7JV 7rapa/3oXi\v

t avTij V. 'Aydpanroi; i<pin(vuev

ufjiireXoyva Kal i^eSero ainov

7e&'P70t9, Kal dTre&tj/irjcrev, J^p o-

V V 1 IKa-vo t;-9. 10 Kal Kaipw

aweareiXey 7rpo9 touj yempyovi
oovXoy, 'iva, dtrb rov Kaprroii rov

»/U7reXci>i'09 h-w c70-v a-iv avrM'
01 B'k ^ewp-yol e ^aTreo-TerXav avTov

SetpaVT-t 9 Kevnv.

11 Kal Trp-o-cri-Oe-TO er-epov
Tr-£/j,-y}rai' at Bi KuKelvov t-ei

/j-o-v-T-e-9 Kald-Ti/J.d!r avT-e-i e-^a-

w-€-<r-T-e-i-X-a y K-e-v-6 v. 12 koI

ir-p-o-a-i-der-o r-pl-rov rr-e /i
i^

a-C 01 8-£ Ka ', T OUT o y r-p-a-v [la-

Tt-o'o-J'-T-e-9' £-|-t'-/3 a X-o-F.

13 £i7r-ec SJ 0- /<• u-p-t-o-s T-o-y

a/x-TT-c-X-ei) y 9' T-t rr-o i^ <7-u>
;

TT e-/t-l|r-ti) TDK vliv [lOV TO-V dyaiTTj

roy lam-'; r-o-v-T-oy ivrpairijo-oy

rat, 14 l5dvT6s Seo-u-T-w-i' oiyewpyoi

5 i-s-X-o-y i^o-v-T-o 7rpo9 a-X-X); X-

ov-9 X-e-7-o-i'T-£-9' O1/T09 icrriv

6 KXrjpovoij.O';' drroKTelvwiiev aii-

rby 'iva rip,ioy y e y tjt a-i rj kXt)-

povo/xia. 15 Kal eKfiaX-6-v-r-e-<;

aiirov t^ca rov aixireXSyvot dirk-

KrcLvav. Tiovv TTOtTjcet aii-r-ots 6

Kvpio<} rov dfnreX(avo<;; 16 tXeu-

a-erai Kal oTToXeo'ei toi;9 ytwpyov;

r-o-v-r-o-v-'S, Kal Saxrei rbv dfiTre-

XdJva aXXoi9. «-/c o-u o--a J'-T-e-9

Be e-l-TT-a-v, M j) y-k-vo i-r-o.

17 O- B-e £-/iyS-X£;'^-a-9 airots

el'K-e-v T-i o-v-v i-a-r-l-v to- ye-

ypa-fi-fi-i-v-oy r-o-v-r-o' Aldov by

direBoKi/xacap ol olxoSo/iovvres,

o^T05 iyeVTJdri eli KitpaXrjv ycaviar,

[SYSCPTICAL.

mm;k Til. 1—11.

1 K o I Vlpjaio a u-T-o-r-9 e-v

rrapa/SoX-al-s X-aX-c-2-y. Ajitts-

Xi>va dyOptoiro'; ijiiiravaiv, Kal

TTcpieffijKiv (fipay;ibv nal aJpufe*

VTT-o-XrjtJ-i-o-v Kal wKoBofi-qcrev

TTvpyov, Kal e^iBero aiirbv yeaip-

yoh, Kal uireZrinrjaev. 2 Kal oiTt-

areiXev rrpbt rov'i yeiapyoii^ T-fJ

Katpia BovXov, iva rr-a-p-a T-w-v

7 e 01 p-y uiv Xdl3 i? otto rS)v Kcp-

rr-ta-v tov dpircXwvos 3 Hal Xafiovret

airiv eBetpav K-a i dtiivTuXav kcvo'v.

4 Kal rrdXiv arriareiKev 7r-p-o-9

a v-r-o V 9 dXX-o-y BnvX-o v* KnKilvov

e-K-€(j}a-Xi 10 a-a-v koI 7) Tijuiirav.

5 Kal a-X-X-0-y d-'K-e-a--'-e-i-X-e-v

KiK eivov drr-i-K-r-s-iva-v, K^al

rro-XXov<s «-XX-o-i/-9, o-£-9 fitv

S-e p-o y-T-e-s oi)-s Be diro-Kr-t v-

v-vv-re 9.

6 Ir-i tva e-T,-y;e-v vllv

oYainiTov oVEo-TetXcK au-T-o-i' ea-

^-a-r-o-v rrpbs aiiToiii Xiyoiv or i

'£,VTpaiTi]aovrai, rbv viov p-ov.

7 e-K-elv-o-i (?) Be 01 yccapyol

irplis «avT-oi'9 elTT-ay or-i ovritf

cany 6 KXripoyopos' Bevre a-rro-

KTeiva>/j,ev aiircv, Kal ripZv ea-r-a i

7] KXrjpovofiia. 8 Kal XajSui're?

aTriKTetvav aiirbv, Kal e^ifiaXov

a-xj-r-bv (?) efo) toO a/t7reXa'i'09.

9 Tt TTOi^o-et Kvpioi rov a/xTre-

Xc3i'09 ; tX^iJo-tTot Kal a7roXeo"ft tovs

yecopyoii, Kal Ewaa rov aurnXuva
dXXoi's.

10 Oi3S-^ rrj-v ypa<f>-r]-y rav-

T-i}-y dveyvcare, Aidov ov aVe-

BoKi/iaaav ol olKoSop,ovyT£<;, ovto<;

iyevri&T] £19 Ke^aXrjv yeovia';' 11

rrapa Kvpiov iyevero a'vr-q .Ka\

eariv 6avp.aarr) e" 6<l>0aX/j.oit

Tip,(Sv

;

18 rr-or^ i ireoriSv Jir' i-K-e-2-v-o-y
]

TOV X£0cv o-uvQXdo-OTJciTat' l^ ^v 6' Cv
/
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It will be observed in the foregoing extracts* tliat (jp

to verse 1 1 of Mark), besides the matter cummon to all

three writers, Mark and Luke have a good deal of addi-

tional matter in common (ijpfaTo, the dat. term. (Kaip)uj, Iva

oTo, c^aTcVrctXai/ avror Kcvor, Ku-KftvoVy Kai rjTL/jiacraVy

ayajrrjToVy 7rpo5, rjf^Cjy, cXcvVeTat Kai. TOi'9 yfujpyovs) j ^lark

/ind .\fatthew have also much additional matter in common
(kol VipUdrjKev tppayfiov Kai wpv^cv {yTo)\yv{Lov) Kai wkooo-

fLYja'€v TTvpyov, Kai \aj36vT€^; 7rd\lf d7rc'crTftX€V, aAA(oi'),

iWiK-etvaVf TTpos aurou9 Xe'ytui', cauT(oi/s), €l7r{o)v, oevTC,

Xa/jQVTf?, Trapa KVptov eyet'ero auTT^ Kat corn' Oavfiaarrj €v

6<j>6a\ij.ol'i rjpMv; but, in striking contrast, Matthew and

Xuke liave no additional matter in common, except that in

verse 3 of Mark they insert ol yuapyoi for clearness ; in

verse 7 they insert iimrc^ ; and in verse 9 they insert ovv.

Are these facts compatible with th.e theory that Mark com-

pounded his narrative oat of Matthew and Luke f

AVe may begin by dismissing the three trifling words

which Matthew and Luke agree in adding to the Triple

Tradition (by which we mean the matter common to the

three Gospels), as being vrords that any early editor of

Mark might naturally insert. The insertion of the subject

in verse 3, for clearness, requires no comment. The oZv

in verse 9 softens an abruptness which (however character-

istic of Mark) would naturally repel readers and editors.

Again, in verse 7 the omission of some phrase to denote that

thshusbandmen saw the son approaching before they formed

tiieir plan, is so abrupt that JSofrts or Qiaa-ajxcvoi. has been

actually supplied in Mark by several manuscripts and ver-

sions (possibly, of course, influenced by Matthew and Luke),

and might naturally be Bupplied by still earlier editors.

Having therefore accounted for these words, we are led

to this result, that, from Mk. xii. 1 to Mk. sii. 11, Matthew
and Luke contain nothing in common which is not also

found in a slightly modified edition of Mark.'- Tliis being

the case, it can be proved by reJuctio ad ahsxirdtim that

Mark did not copy from Matthew and Luke. For sup-

pose that he did so copy, it follows that he must not

only have constructed a narrative based upon two others,

borroving here a piece from Matthew and here a piece

from Luke, but that he must have deliberately determined

to insert, and must have adapted his narrative so as to

insert, every word that was common to Matthew and Luke.

The ditScnlty of doing this is enormous, and will be patent

to any one who will try to perform a similar literary feat

himself. To embody the whole of even one document in

a narrative of one's own, without copying it vei-hatim, and
to do this in a fiee and natural manner, requires no little

care. But to take two doc^iments, to put them side by
side and analyse their common matter, and then to write

a narrative, grajihic, abrupt, and in all respects the oppo-

site of artificial, which shall contain every phrase and
word that is common to both—this would be a iour tie

force even for a skilful literary forger of these days, and

^ The ordinary type on page 790 exhihit^ the woTds and phrases

common to all three writers, which we will henceforth call the "Triple
Tradition"; the underlined type that which is common to each pair

(in addition to the matter common to the three) ; and the spaced type

that which each writer has peculiar to himself alone. The black type

in the first column represents that which (in addition to the matter
common to tlie three) is common to Matthew and Mark ; in the second
column it represents that which is common to Luke and Matthew

; in

the third colunin, that which is common to Mark and Luke. It

follows that the same words which are found as underlined type in the
first, second, and third columns will be found as small black type in

the second, third, and first columns respectively.

* The vei-se added in Matt. xxi. 44 is omitted by Tischendorf, ana
is perhaps not part of the text of Matthew, But, if genuine, ii is a
reference to the " winnowing-stone" in Daniel ii. '44, 45, which might
naturally be added by some early editor of the original tradition, and
might readily be adopted into the subsequent editions of it, whicli are

JcDown to U3 as the Uospels .according to Matthew and Luke.
^

may be dismissed as an impossibility for the writer of tho
Second Gospel

For example, Mark might have begun his narrative, Kol
iX.cyii' atroU, omitting rcapafioXijv ; he might have borrowed
oiVoSto-Tro'nj! from JIatthew and have dropped av6pu>Tro<;

;

he might have borrowed vcp.xpai from Luke (ver. 11) instead

of dTTcoTTttXe. Had he done these things (all natural enough),
we should have at once had, as additional "common
matter " for Matthew and Luke, irapaftoXr/v, avOpunro^, and
aTreoTftXev, and all in the space of three verses, and " com-
mon matter" proportionally in the rest of the narrative.

We may assume, therefore, that Mark did not copy Matthew
and Luke in this passage, nor in,other passages where a
similar phenomenon occurs. But it occurs throughout by
far the greater part of Mark's narrative. We may, there-

fore, regard it as absolutely certain that by far the greater

part of JIark is not borrowed from Matthew and Luke,
and that the duality of phrase, which is undoubtedly a
characteristic of Mark, must be explained by other causes.

(For other passages where Matthew and Luke have little

or no additional matter in common, compare more espe-

cially the passages parallel to Mk. ii. 13-17; iii. 1-6;
V. 1-39; s. 17-31; xi. 1-10; xiL 13-27; xiii. 1-19; xiv.

1-16; XV. 1-11.)

The question remains, Were Matthew and Luke entirely Evidence

dependent upon Mark for that part of their narrative ofm
which covers the same ground as Mark 1 It would not be ""ginal

difficult, from a comparison of the three columns above, to
'"'"^^

make it probable that both Matthew and Luke did not

borrow from the complete Mark as we have it. For though
each of tlie three additions ovv, iSoVre?, ot ycmpyot', is iu

itself natural enough, yet the hypothesis that Matthew and
Luke independently adopted precisely these and no other

additions is most improbable. From a comparison of

many such passages the improbability of the borrowing

hypothesis might be increased. But as the process of

proof could not be complete, and would certainly be
long, it will be better to bring forward some short

passages which are wholly irreconcilable with the hypo-

thesis of deliberate borrowing, and which point to an
original source, either written or oral, round which the

three narratives play. Those passages will be most con-

vincing where there are traces that some original tradition

has been differently understood by the difTerent writers.

(a) Oue natural error in interpreting a terse tradition (perhaps

translated from Aramaic into Greek) wonld be to

supply different subjects to the same verbs, as in tho
following important passages, which variously describo *
the message of the angel or angels to the women at

the tomb of Jesus :^
(1) JIatt. x.wiii. 7, rpodyei u/j.as €iF ritv raXiKataf ^/ce*

avrhv ifi^ctrOe* iScitj fTnov iifjuv
—"behold, J have tolj

you."

(2) Mk. xvi. 7, irpoa-yei ufias eiV tJij/ Ta\i^ataf eVt? ai'rhif

u^cadf, KaBws elTTcv vfuu— '*as.^5told you."

On the other hand, Luke, who lecords Several

appearances of the Lord to the disciples iu or near

Jerusalem, and who does not take the Galilean view
of the resurrection, finds the words €ir tV r. out of

place in his narrative. Yet his memor"y or knowledge
of the common tradition is too strong to allow him to

omit all mention of Galilee, and he therefore inserts

it, but differently.

(3) LtL xxiv. Q,tJiVTi<rOii'Tt ij t\a\-i)atv!]u1v en tiv (VT^ FaKi^ata
—" remember how He spake unto jou while Be was
still in Galilee."

(3) (1) Matt. iii. 5, ^^c:ropeiiero irpbj aurhv ,, ,. . irSffa *)

Te/)('x«pos Toy ^lopZdfov.

(2) Mk. i. 5 (agreeing here with Matthew), l^eirpptlfTo irobj

avrhy . . . naaa t} lovSaia x(!:oa.

(3) Lu. iii. 3, ^X0*v ets iratrav TT)V irepixupov rov 'lopddyotf.

(y) hi some cases the confusion is so important as seriously lo

affect the context, as in

—

(1) Matt. xix. IG, Ai5djKci\€, ri ayaShf Trotiiau—which is
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foilowcvl (in tho correct text) by " "VVliy askest thou
ine about the good ?

"

(2) lllc X. 17, Ai5ao-KaA€ ayaBi, ri irotijo-oi—which is fol-

lowed by '

' Why callest thou mo good ?
*'

(3) Luke (xviii. 18) agrees with Mark: A(5aV«a\€ ayadt, ri

TOffja-as. Kote that a scribe has endeavoured to com-
bine the two traditions by inserting aya64 in ilatt.

xix. 16.

In the following the confusions are between only two nar-

ratives :

—

(5) (1) Mk. iv. 19, <U fi^pif.ivat . . . u(nrop€v6fj.(vat avyvplyovcri

—"cares7potn^ i7ito the heart, choke (tho word)."

(2) Ln. viii. 14, vtrh ^.ipifivu>v . . . ^op^vo^^vot a-wnviyovrai
—"(tho men) qoing their way (or gradually, as in

LXX.), are choked by cares, or under the influence of

care 3.

"

(c) In the following, Matthew and Marie concur in attiibuting

*'dosiie" and "fear;" but Matthew attributes the
'* desire " to Herod, Marie to Herodias ; again,

Matthew makes the object of the "fear'* to be the

"crowd," Mark "John the Baptist."

(1) Matt. xiv. 5, Kai Bi\b}v aurin/ afroKTiivai itpo^-fjdTj rhf

(2) Mk. vi. 19, 'H Si 'H/j&:8;a$ . . . ^)Be\€V airtiv aToicTeTj'ai,

Kal cuK TjTwvaro' 6 yap 'HpwSTjs i<po^i7ro T'hv ^\uavv7}v.

{Q In a record of dialoj^ue, the phrases, "said he," "answered
they," v.'ould naturally vary (si) they do, Matthew,
Mark, and Luke having psculiarxties iu this respect),

and they might sometimes be omitted^ \vith the im-
portant result of transmi'.tin^ a statement of fact

(Mark) into an utterance of Jecus (Matthew), thus :

—

(1) Matt. xx\i. 2- OXtam ort fiera 5-jo i]fj.4pas t^ iratrxa

yii'^rai.

(2) Mk. xiv. \,''Kv Se rh vda-xo. Ka) rh i(vfxa ^ttrci ovo 7}fiepas.^

(ij) ThefoUomng is another case of difference in the grammatical
sutject of the verb ; the resemblance will appear de-

monstrative proof of confusion to those who compare
the context, and who also remember that aKo\ov9€iv

is used habitually of othei-s following Jesus, but not
of Jesus following others.

(1) Matt. ix. 19, Kal ^7cp0els 6 'lT)(Tori^ i}Ko\ovd€t auToS.

(2) Mk. V. 24, Kal airriKdQV fx^r' aurov, koI ijKoKovdet avr^

(6) In the following there is a curious confusion from the omis-

sion of R^me words by Luke, so that what is the

apodobis in Matthew becomes the protasis in Luke :

—

(1) Matt. xii. 26, Kal «i i'^artwas [rhv ^aravaif JK^dW fi],

^0* ^avThv ^nfpUOT}' TTus [oh>] ffrad-^a-eTat ^ PaffiKfia

avrov
;

(2) Lu, xi. 18, fl Sf Kal i 'So.Tavas e0' tavrhv 5ie/iepiV9jj,

•jTws ffTa8i)(rfTat v $aai>(ia aurov
;

(t) The following suggests that some Aramaic word meaning to

"(question" and to "try" or "tempt" may have
been diversely rendered by

—

(1) Matt. xii. 10, Kal cTTjpwTrjtrnv avT^v, Xe'-yorres e» t^cari

6fpair(v(iy.

(2) Lu. vi. 7, XlapiTTtpovvTo St ai'Ti;' el OcpaTrtCf!.

(j() (1) Matt, xxvii. 49, Oi 5€ Ko'nroi ^\eyov, "A^c y, X5wu€v ci

^pX^Tat 'HAfas auxruv aur6y.

(2) Mk. XV. 36, \eyuy, 'A^cTt , tSufiev el ^pverai 'HXias

KaBfXfTn avTuy.

Here (1) in Matthew the bj'standers address the
man who brings the drink to Jesus ; but (2) in Mark
the man addresses the bystanders. In (1) the mean-
ing is "desist from giving the drink;" in (2) it

appears to be "desist from mocking." But in any
case, the meaning ditfurs in Matthew and Mark.

Many other instances might be given [c.a.. Mat. xiv. 2;
Mk. vi. 16 ; Lu. ix. 9 : Mk. ix. 6 ; Lu. ix. 34) ; but
we will concluda with one in which two traditional
versions of a saying of our Lord, blended into one by
Mark, appear to have caused a confusion : (n) " Every

• sin and blasphemy shall be remitted to tnen, but
blasphemy against the Spirit shall not be remitted;"
{b) "Whosoever speaketh a word against the Son of
Man, it shall be rcn\itted to him ; but whosocve-
speaketh against tho Holy Spirit, it shall not be re-

mitted to him." Matthew gives both these versions,

Luke one of them (with slight variations). But Mark,

* Here, as ehewhere in this article, it has not been thought neces-

sary to mention by name thono critics whose statements are traversed.

For a brief summary of the history of recent criticism on the Gospels,

Bcv tho end of this article.

combining the former part of the first version with
the latter part of the second, so as to omit the phrase
**Son of Man," and yet feeling that some mention of

"Son of Man" was made in tho tradition, substitutes

for "men" "sons of men," a phrase that is not
found elsewhere in the whole of the Gospels :

—

(A; (1) Matt. xii. 31, 32, (a) [5ia tovto \(yu vfi7v, Traaa afi.apTia

Kol ^\acrcpT]fXia 6.<pe9fi(reTat ro'is avdpwirois, ij 5e lov
VfevfiaTOS li\a(T<pyjp.(a ovk d^efiijtreTat Mai] {b) hs ih.v

sXirrj hoyov Kara, rou vlov rov avBpunrov, atptO-iianai

aifT^, OS S' ftv el'irp Kara tow irpiv/Maros rou ay'iov ovk
o0tOir)treTai avr^ o6t€ iv rovrtp Ty aluvi of'Te iv ry

(2) Ln. xii. 10 (using cts for Ka-rit, (pi7 for &r ftirrr, and
borrowing from {a) the word (3\a(Tipij/j.e7i'), [b) koI

Ttns &r fpe'i \6yov fts rhy vlhv tov avepuirov d^tBriiXfTai

ai/rrff, T(p ^e tis t!) ayiov Trvtvfia P\a(T(pT}fi'f}aavTi oiiK

aftKBi'iccTai.

(3) Mk. iii. 28, 29 (probably transposing vlhs, and using tho
dative instead of Kara ot els), {a) Xe'-yoj vfi7i/ Zri -TroMra

(L4'tB'r}ff£Tai Tois viols ru^v d^vBpwiraiv la afiapTTjfiaTa

Kal a'i IS\a<T<prjfj.iat Haa far ^\aa<}>T}p.r,aa}(Tt
; (6) fis 5' Si-

CIS Tby aliJiva.

Even those who may reject this explanation of the cTraf

Xcyo/icvov in Mark will probably feel that this passage,

and all those previously quoted, point to some original

tradition (whether written or oral) upon which our three

synoptic Gospels are based. These then are the results

to which (so far) we are led :—(1) Mark certainly did not

borrow from Matthew and Luke
; (2) !Matthew and Luke,

though clearly influenced by some form of Mark, yet pro-

bably borrowed, not from Mark, but from some original

tradition upon which Mark also is based.

The Nature of the Triple Tradition.—What was tho The Triple

original tradition upon v-'hich our three 6}Tioptic Gospels '^^'^^'*^"*

are based] Was it Aramaic or Greek? oral or written?

single or manifold? Did the earliest of our synoptists

receive it fresh from its first source, or after it bad passed

through many recensions 1 Few or none of these ques-

tions (to some of which reference will be made hereafter)

can be answered with absolute certainty ; but it is evident

that, if Matthew, Mark, and Luke are all based upon an

earlier original tradition, then those words and phrases

which are common to Matthew, Mark, and Luke (to

which we have given the name of the Triple Tradition)

must have a peculiar weight, as approximating to the

original tradition itself. If it be found that these

scattered v-'ords and phrases make up of themselves an

almost continuous narrative, we may fairly suppose that'

we are approximating very closely indeed to the original'

tradition. We shall not expect to find a perfectly con-,

tinuous narrative. On the contrary, a perfectly continuous'

narrative, identical in Matthew, Mark, and Luke, would;

imply, not a floating early variable trodition, but a docu-

ment simply copied by the authors of our Gospels.

An early tradition, circulated perhaps in various churches,

iu Antioch, in Rome, in Ephesus, in Corinth, before being

embodied in a document, will naturally have been modi-

fied, supplemented, and sometimes (as above) confused.

More especially in certain unimportant and constantly re-

curring words and phrases we may expect variations. The
words "said," "answered," "went," "journeyed,". "asked,"

"questioned," "tempted," "refused," "rebuked," &c.,

may naturally ba expected to differ in the three versions.

But greater differences will soon arise. One version will

lay greater stress on the details of miracles ; another on

the relations between Jesus and John the Baptist; another^

on the law ; another on the forgiveness of sins ; and this

varying emphasis will produce certain modifications of

the original tradition. Again, in the early times of the

church, the Grf ck of slaves and freedmen may pass with-

out offence ; but in later times an editor of the Gospel, writ-

ing for readers of higher rank and better education, will
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auostitute less uncouth words for the original barbarisms.

Thus, from varying cause.', ths different versions of the

tradition will deviate ; and when we come to compare

three' of them together, and to write down the words

common to the three, we shall no longer find the original

continuous tradition. Gaps in the sense will occur every i

now and then, owing to the omission of some necessary
|

word. On the other hand, although the literary cement

(so to speak) wliich fills up the interstices between the

words and deeds of the Lord may naturally vary, we may
expect that the words of the Lord Himself will be more care-

fully preserved, and more identically reported by all three

Bynoptists, so that they will give a more continuous sense,

and will enable us to approximate to the original tradi-

tion. Let us now take the Gospel of Mark, and set

down, from the first two chapters of it, ail such words as

it contains in common with Matthew and Luke, merely

adding in italics such words as may enable the reader to

perceive the structure of each sentence ; and let us see

whether the words thus collected show any traces of a

continuous narrative ;
—

*

"E.'iaias
|
the prophet : || the voice of one crying in the wilder-

ness, Prepare the way of the Lord, make His p.iths stiaight. ! John

I
in the wilderness preaching

|
repen(t). ) All

|
weu(t) forth

|
to

be baptiz(ed) by him. || There coraetli one stronger tlian I
!
wliose

shoe-latchet [Mat. shoes]
]

I am not worthy to loose [Mat. bear],

i
I baptiz(e) you with water, He |

shall baptize you with the

Holy Spirit. 11 Jesu(s) was bapti(zed). || The hea'.'en* )
and the

Spirit, as a dove, desccnd(ing} oa Him. And a voic(e) from
|

heaven | ^^y beloved Son, in Thee [Mat. whom] I ara well

pleased. | The Spirit drivts Him : [ in the wildern(ess) forty days
tempt(ed) by [Satan ; Lu. devil]. || He came into Galilee, jj Com(eth)
into the house of Simon [Mat. Peter]. ] Stepmother sick of a

fever. || And the feve(r) left iier
; j

she ministered to the(m). II He
heale{d). || He preache(d} in the synagogu(es) of Galil(ee). 1| There

came a leper
|
saying to Hi(ra), \{ Thou wilt, Thou canst make me

clean. And stretching forth His hand, He touched him
|
I will^

be thou clean. And immediately there de2^a.rtcd from him the

leprosy. || And He said to hira, Tel(l) no one, but
]
show thyself to

the priest, and offer that ichich itoses ordained as a testimony to

them." Chap. ii. "
|| And they brin(g) Hi(m) a paralyti(c). |1 And

seeing their faith, || He said. Thy sins are forgive{n). | The scribes

said, This man blasphcm{eth).
|I
Jesus said to the{ra),

|
Why reason

ye in your hearts ? Which is easier, to say
|
Thy sins are for-

give(n), or to say, Ris(e)
1
and walk. But that ye may know that

the Son of Man hath power on earth to forgive sins, He saith to

the paralyti(c), j Rise, take thy bed,
j
go to thy house. And

1 haWng taken it up, he went.
j|
And they glorifi(ed) God. And

He saw one sitting at the receipt of custom, and said to him,
Follow Me,

I

and arising he followe(d) Him. | And hefeaited Him
in his house, and man(y) publican(s) j were feast(ing). || And the
Pharisee{s) sai(d) to His di5ciple(s), W(hy) eat with publicans and
sinners ? | H(e) |

said to them. They that are strong [Lu. healthy]

have no need of a physician, but they that are sick. I r.ain(e) not
to call the righteous but sinners,

| The disciples of John
|
say to

Hi(m) :
|
Th€ disciples of Johi and of the Pharisee(s) fas(t), but

Thin(e) do not. Jesus said to the(ra), Ca(n) the son(s) of the

bride-chamber fast ? | The bridegroom is with them. 1| But the
days shall come when the bridegroom shall be taken from them.
Then shall they fast.

|
No one \mtteth on a

|
patch upon an ol(d)

garmen(t). _No on(e) putte(th) new wine into old bottles. Else,

it will bars{t) the bottle(s), and the irinc will peris{h) and the

bottles also. But new wine into new bottles. || On the Sabbath,
th^y were going through corn-fields ; His disci]dcs plucke(d) the

wheat -ears.
|
The Pharisee(s) said. They are doin(g) on the Sab-

bat{h) that whidi is not lawful. He said to Lhe(m), Have ye not
read what David did when he was an hungered, and they that were
with him ? how he went into the house of God,

|
and ate the

shewbread, whici,h) it is not law(ful) to eat, save for the priest(s) ?

H The Son of Man is Lord of the Sabbath."

Few will have any difiiculty in following the above
narrative which represents the Triple Tradition of the

synoptists. It will be generally admitted that, so far as

it extends, it omits little of importance ; and its con-

^ A gap in the narrative of Mark is signified by
j , a longer gap

by II. Bracketed parts of words signify that the word occurs in the
three Gospels, but in different forms.

^ Here Mark uses a strong word, meaning "cleaving" or "rend-
iag " ; Matthew and Luke prefer the more usual word, meaning
"opening." Hence the gap.

tinuity will commend it as likely to be, if not tbe original

tradition, at all events a closer approximation to it than

we are likely to find elsewhere. It therefore becomes

an important business to consider the scope and variations

of the Triple Tradition,—where it is full and ample, where

it is meagre, where it begins and where it ends.

The commencement of the Triple Tradition has been

given in the specimen quoted above. It begins with the

proclamation made by John the Baptist, of the advent of

the Stronger One. Describing (Mk. iii) the cure of the

withered hand, the choice of the Twelve, the discourse on

blasphemy against the Holy Spirit, and the answer to the

question, "Who is Jly mother arid My brethren V it passes

(chap, iv.) to the parables of the sower and the mustard

seed, which it gives very fully ; the rebuking of tbe wind

and the exorcism of the legion (Mk. v.) are given as

follows :

—

Mk. iv. 35. "Let vs go aci-oss to the other side. They took

Hi(m)
I
in a boat || They wak(e) Hi(m) say(ing), We perish : and

He, arising, rebuked the win(d). y And there was a calm. He said

to them,
I

Your faith! |1 They said, JF/w is this that even the wind
obey(eth) Him ? " Mk. v. 1. " And they came across into the land

of the [Gadarenes, Gera.senes, or Gergesenes]. There met Him \
one

[Mat. two] in the \{ tombs || crying, | What is there between me
and Thee, Thou Son of God ? || Torment me not. \\ And he [Mat.

they] besought Him . . . into . . . ||
And He . . . them,

|
gom(gV

forth, they come to (or into> the swine, and the herd rushed

down the steep place into the sea [Lu. lake] and were choked

[Mat. peiished].
|
Those that were feeding them

|
fled and brought

word into the city. || They came || Jesus. ||
And

|
they bcsouyht Him

to depart from
j them."

This is given as a specimeu of those passages where the

narrative is not so continuous, and where there is some ap-

pearance of confusion. The evidence of confusion is con-

firmed (1) by the fact that a word is used here {Saiixajvj to

denote " spirit " or " demon," which is not found once

elsewhere in the whole of the Gospels, nor, indeed, any-

where in the New Testament (except in the Apocalypse

twice), whereas Sai^oVioi' is used forty-five times, and

iTTcC/na twenty-seven times in the three Gospels alone ; (2)

by the difference of the names for the locality, Gadara,

Gerasa, Gergesa; (3) by the fact that Matthew speaks of

two demoniacs instead of one.^

The restoring to life of the daughter of a ruler (Mk.

and Lu., ruler of a synagogue) is next thus briefly

related :
" He came into the house.

|
She is not dead,

but sleepeth. And they mocked Him.
||
Having taken

her by the hand |
Arise." Then follow (chap, vi.) the

mission of the twelve, Herod's conjecture about the new

prophet, and the feeding of the five thousand, which runs

thus (Mk. vi. 44 ) :—

^ It has been suggested (Abbott, jTAroajAA'aiMre (oCArirf, p. 447)

that this extremely difficult narrative may have arisen from a mis-

understandiDg of the phenomena of possession. Compare the story

in the Erangelium Infantile Arabicum (a Gospel which shows special

traces of Mark's influence) in which (chap, xi.) it is said of a certain

demoniac that "demons, in the shape of crows and serpents, began

to go forth, fleeing froin out his mouth." But it is perhaps more

likely that the variation in the name of the place points to some mis-

understanding as to the origin of the story. The name Gadara,

rm3, sometimes means a " sheepfold " ; and gdddr, though not a

Syriae word, is yet given in the Syriac lexicons as Hebrew for "flock."

Again, the correct reading in, Mark is probably "Gerasene," not

"G.adarene" ; and the word B'13 means "to cast out." Lastly, the

third reading, " Gergesa," supported by Origen, is expressly said by

that author (Comm. in Ev. Joann., vi. 24) to n.ean "irapoixla iKBefi>^v

k6tuii'," "the district of those who cast out"; and he suggests that

the name was probably prophetical, referring to our Lord's expulsion

fioni the district {i-nwyvuos olaa T^xa s-poi^ijTiKis). Now, when s

narrative of an event reported to have occurred at a certain place

contains three different names of the place, and when each of the three

names is adapted to the event, such a triple adaptation is obviously

likely to be not a mere casual coincidence, but rather a convergence

pointiug to some misunderstanding or non-historical nucleus as the

centre and origin of the narrative. What the misunderstanding was

may be a matter of conjecture, but that there was some misunderstand-
' ing is a. probabilitv approaching to certainty.

X. — 100
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"Send Ihtm away, that thtu may go into villages. |

Give yo
tliem to eat.

|
fye fuzve fiva loaves and two fishes. 11 Having

taken the five loaves and tlie two fislies, looking up to heaven, He
blessed, and having broke{n) them, He gave them to the disciples.

I
And they all ate and were filled.

|
And they to(ok) up twelve

liask(ets) o( fragments. They were |
five thousand men."

The walking on the waves is much more briefly

recorded (Mk. vi. 46-51). "He went to the moun-
tain.

I

It was late. || The;/ see Him walking on the

sea.
II

It is I ; be not afraid." Then follows a blank,

in which Matthew and Mark generally agree, while Luke
is altogether wanting ; and, after this, the famous confes-

sion of Peter, followed closely by the transfiguration.

irk. viii. 27. " He aske(d) them,
] saying, | Whom j

do they
say that J am ? They answered, |

John the Baptist
; |

others

EUias ; but others a prophe(t). | He said, But whom do ye say

that I am? Peter
j
answering said, ChrisCt). Tell no one.

He said that ife must needs
|
suiter many things

j
from the elders

and chief priests and scribes, and be slain, and after three days
[or, on the third day] Ho must be raised up [Jlk. liiaffT^i'oi,

Lu. and Mat. tyepd^vai.']
II If any one wishes to coiiie afier Me,

let him deny himself, and take up his cross and follow Me. For
whosoever wishes to save his life shall lose it, but whosoever los(eth)

his life for My sake shall save it. For what is a man pro[it(ed),

to gai(n) the whole world, and bo lost ? || The Son of Man shall

coTne in glory, with the angels."
i|
Mk. ix. '* I say unto you, There

are some of those stand(ing) here who shall not tajte death till thoy
see th(e) kingdo(m).

I
After six [Lu. eightj day{s) he take(th)

(

Peter and James and John
j
into a mountain. \\ His garmeut(s)

become white. H And there appear(ed) Elias and Moses speak{ing)

with ITim.
\
Peter said to Jesu(s), It is good for us to be here; let

us mak{e) three tabernacles, one for thee, and one for Moses, and
one for ILlias. H A cloud overshadow(ed) the(m), and there teas a
voice from the cloud. This is Jly Son : hear Him. | They saw
Jesus alone."

From Mark ix. 14 to x. 16 tnere is a break in the com-

mon tradition, which here records little except three or

four sayings of the Lord.
" faithless generation, how long shall 1 be with you ?

" " The
Son of Man is to be betrayed into the hands of men." "Whoso-
ever receiveth a child in My name receiveth Me." "1/ any one

cause one of these little ones to stumble, a mili-stone round his

neck, and let him be cast into the se{a}. " "Salt is good, but if the

salt lose its savour, wherewitli shall it be salted 1" "Suffer the
children ; forbid them not ; for of such is the kingdom."

In contrast to this discontinuity, Mark x. 17-52 gives

a continuous tradition about the rich young man, the pro-

mise of reward to the disciples, the predictions of betrayal,

and the healing of the blind man near Jericho. The entry

into Jeru-salem and the purification of the temple (xi. 1-17)

are also fairly continuous. The disputes in the temple

touching the baptism of John (xi. 27-33), the wicked
husbandmen (xii.1-12), and the tribute-money (xii. 13-17)
are very continuous. A brief denunciation of the Phari-

sees, who love the first seats in synagogues and at feasts,

is fouud in Mark xii. 38-iO. ITie Triple Tradition then
touches on the second coming of Jesus. Luke has here

omitted many important passages which are recorded by
Matthew and Mark abne, and which will be given here-

after (see p. 795). Here we will set down nothing but the

common tradition, marking Luke's omissions.

Mk. xiii. 1. " And i|
He said,

1| Not a stone shall bo left on
stone, which shall not be cast down. 1| They asked Him, || When
shall these things be ? And what is the sign ? He answered,
T.ake heed lest any dcceiv(e) you. ' Many shall come in My name
saying, I am He. II

IVkcn ye hea{r) of wars, be not alarmed [Lu.
. substitutes the usual LXX. word irroiiOriTe for the LXX. Sira{

Xcyofiei'oi', Bpoe'aSt, which is in Mi-.t. and Mk.]. These things must
needs como to pass, but the end is not yet. Nation shall rise

ag.iinsi: nation, and kingdom against kingdom. There shall be
earthquakes in places, there shall tc famines.

1| They shall deliver
you to ... for a witness ... II And ye shall be hated by all

men for My name's s.-ike, hit lie that reniain(eth) shall be saved.
When ye see

|
desolat(ion), then let them that arc in Judaja flee to

the raouutain-s. || He that is on the house-top let him not descend,

I
and lie that is in the field let him not turn back.i

|| But woe to

' This passage is found in Matthew and Mark here, but in L\Ucc
elsewhere (svii. 32).

[SYNOPTICM.

them that are with child, and to them that give suck in those J.ays.

"

[Hera Luke leaves a blank in which Matthew and Maik prediti
"false Christs" and "the daikening of the sun. '] " Apd the
powefs of (or in) the heavens shall be shaken. And then shall

tliey see the Son of Slan coming in the cloud(s) with great power
and glory. i| From the fjg-tree ye know that the summer is near.
So also ye, when ye see these things. H Heaven and earth shall

pass away ; but ity words shall never pass away."

In Matthew and Mark there follows the avowal that
" of that day or hour none knoweth, not even the angels

in heaven, nor even the Son, but only the Father." But
Luke omits this. The Triple Tradition passes to the be-

trayal of Jesus. The traitor's compact (Mk. xiv. 10, 11)
and the visit to the city to eat the Passover are briefly

narrated. From this point the Triple Tradition becomes
more and more scanty, till it leaves ns at last little more
than ft few disconnected sayings of Jesus

MIc xiv. 21. "The Sou of Man goeth indeed, as it is writlcu
,

but woe to that man by whom He is to be betrayed. H Having
taken bread, Ho brake it, and ga(ve) it. | This is My body. And
takiny the cup. This is My blood of the testamen(t), that is shed
... 11 1 say unto you, I !»'ill never drink of the fruit of the vine
until the kingdom. || And 1

they wen(t) forth to the Mount of

Olives. 11 1 say unto thee. Before the cock crow, thou shalt deny
Me thrice. || He pray{ed), If it be possible . . . || He sai(d),

Fath(er), take this cup from Me
; ||

yet not as /wil(l), but as Thou
wilt.

II
And having foun(d) them sleeping. He said, Pray, that ye

enter not into temptation. !| While He was still speaking, came
Judas,

J
one of the twelve,

|
and a multitud(e) with him. 11 He

kiss(ed) Him. |1 One srAote [Mk. exanre, for which JIat. and Lu.
substitute tho more appropriate and common word ^Trcfra^e] the

'seivant of the high priest, and cut off his ea(r).
j
Jesus said. As

against a thief have ye com(e) out with swords and staves ? 1 wat
daily j in the temple ; a7id ye tonk Me not.

|1
They led Him to th(e)

high pries{t). 1| Peter followe(d) afar off
|
and sat in

t
the hall.

Art thou the Son of God [Mk. tlie Blessed] ? 1| Thou shalt see the

Son of Man seated on the right hand of the Power. II What need
have we yet of witnesses ? II

They sai(d) unto Him, Prophesy. 11 A
maid-servan{t) spake unto Pete(r). j| But he denied, saying, I do
not know Him. I| Verily thou art one of them, for ... 11 And
Peter remembered, Before the cock crow, thou shalt deny Me
thrice, and he wep(t)."

Mk. XV. "They Ud mmtoYiaXie). \\ He aske{d) Him,
|
Art Thou

the King of the Jews ? He said to him, Thou sayest II . . .

Barabbas . . . || Cruci(fy) Him. AVhy, what evil hath He
done ? 1 Crucif(y) Him.

|
Pilate released Barabbas, and delivered

over Jesus. II And they le(a)d Him away. || They jnade Simon a

Cyrenian carry tho cross. || Tfuy came to the place of the Skull. 11

They divide(d) His garments and cast lots. H There was written vp,

The King of the Jews. || On the right hand and on the left . . . fl

He saved others; let Him save (Him)self. 11 About the si!tt(h)

hou(r) there was darkness over the earth until the ninth hour.
||

Jesus with a loud voice emitted His breath. H And the women
j
who

in [or from] Galilee had followed Him l)el:el(d) [Mk. and Mat.

Bfwpuif, Lu. (5pac, reserving eewpeTv for v. 55] these things from
afar. || Joseph of Ariraathsea |

cam{e) to Pilate and begged the body
of Jesus, II

aud wound [Mk. tVeJAijatr; Mat. and Lu. eVcruAi^cyj

it in linen
| and laid it in a tomb."

At this point the tradition not only becomes discon-

tinuous, but also shows marks of confusion. The tradi-

tion appears to have been that^the women "beheld," or

came to "behold" (another tradition added «t "dawn"),
and came to the tomb ; but what " dawn " is meant, and

what was the object of their beholding, is left uncertain.

(1) Matt, xxvii. 61 ; xxviii. 1. "There were there Mary Magdalene

and the other Mary sitting over against the tomb. Late in the

Sabbath, at the hour of dawning (rp iTri^utrKoioTi), before the firet

day of the week, came Mary Magdalene and Mary to behold

{Bitcprifrat) the tomb [raipov)."^

(2) Mk. XV. 47; xvi. 1. "Mary Magdalene .and Maiy the mother

of Joses beheld (c9«f)pou;') where He was laid (TeOeiTai). When the

Sabbath was passed^ Mary Magdalene and Mary the mother of

James and Salome brought spices that thoy might come and anoint

Him.'-

(3) Ln. x*iii. 54. "And tho Sabbath w.is iivraiag {iwtipuiTKf)

;

and having followed Him (to the gr.ave), the women who had come
with Him from Galilee beheld {Ucaaai'To) tho tomb, and how His

body was laid (Tt'Stirai), and returning they brought spices."

'It may be observed .that tho samt! Sjni.io word is nsed to denote

evening as well a-s morning tv/ilight. See Gildemeister, De Evangeliif

in Arabicuiii e simpUci Syriaca translatis, Bonn, 1865, p. 20.
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The only remaining words of the tradition are :
"

. . .

tho first day of the weelc . . . roll(ed) away [i. e., the

Blone at the opening of the tomb] . . . He is not here ;

He is risen . . . Galilee . . . thei/ fied from the tomb."

Matthew and Mark continue for a few lines a narrative

basedjupon some common tradition ; but even here there

occurs the confusion mentioned above—Mark, " as lie told

you ; " Matthew, " behold, / told you ; " and the narrative

of Mark ends at xvi. 9. The remaining verses of Mark are

an appendix added by some later editor ; and henceforth

the narratives of Matthew and Luke—having lost ilark—
present no further traces of agreement.

To aura up the contents of the common tradition,

it omits the genealogies, miraculous incarnation, and the

pictrresque details of the infancy ; it lays emphasis on the

relations between John the Baptist and Jesus ; it contains

none of the parables except the sower, the mustard seed,

and the wicked husbandmen, and few of the long discourses

of Jesus, except an abridged prediction of the second

coming. The disputes between Jesus and the Pharisees

about the Sabbath, about fasting, about exorcism, about

tho baptism of John, and tho tribute, and Christ the Son
of David, and the dialogue with the Sadducees about the

resurrection, are very fully given ; and so also is the dia-

logue with the rich young man. Indeed it is a collection

of dialogues and anecdctps rather than a set treatise of

doctrine or biography. The sayings of Jesus recorded in

it are short, pithy, and abrupt,' and many of them are

polemical. Only now and then do we find a sentence

which goes down deep below all polemics, and reveals a

deep-laid spiritual plan. But putting such sentences

together we perceive that the Triple Tradition describes a

prophet whoJ'y different from any that had before ap

peared in Israel ; a prophet who not only (like I.-^aiah)

protested against sabbaths and purifications as ends in

themselves, but who also preached the Fatherhood of God
in a manner entirely peculiar to Himself, and who set aside

the Mosaic law of divorce (Mk. x. 2-11). He also in-

structed His disciples to enter into the kingdom as little

children (x. 15), and seems to have attached a certain

symbolic mystery to childhood as representing Himself

(ix. 37). He taught His disciples further to devote their

litres to Him, and to ignore all life apart from Him (viii. 3-1),

(" to confess Christ, to deny themselves "). From the

first He claims the power of forgiving sins (ii. 7) ; and, as

soon as one of His disciples confessed Him to be the

Messiah, He prepared for death, predicting that He should

die, but rise again. TheUj after prophesying the fall of

the temple, and great distress in all nations. He predicted

a final triumph for His disciples ; and after bequeathing

Himself, His body and His blood, as at a funeral feast, as

His final legacy to His disciples, He was' arrested and put

to death.

Several miracles of healing are recorded, and, in addi-

tion to these, the exorcism of the Gadarene (in which,

howsver, great confusion is apparent), the stilling of the

storm, the feeding of the five thousand, and the transfigura-

tion. From the beginning of the discourse on the second

coming, Luke diverges more and more from Matthew and
Mark. After the death of Jesus, Matthew and Mark con-

tinue to agree in words and phrases, but a little confusion

is apparent ; and the tradition suddenly terminates with-

out any record of the appearance of Jesus to His disciples.

However we may regret this, it is perhaps what may be

naturally expected on the hypothesis that we have before

us an early tradition originated at a time when tho

numerous manifestations of Jesus after His death were
still attested by living witnesses ; when as yet it had been

* Cf. Justin, Apol. /, (KircUbofer, n. S9), $paxth re Kai (tuvtoixoi

Trap ai/Tov Xiyo't' yeyiyao c.

found impossible to reduce the experiences and impres-

sions of those who had seen Him—impressions necessarily

variable and transient, blended with fear and with an ex-

citement bordering on ecstasy—to a consistent and histori-

cal shape ; and wheu it had rot yet been found necessary

to define and harden the narrative so as to adapt it for the

purpose of meeting doubts and objections.

The Additions common to ilattkew and Marie.—The Additiom

additions to the Triple Tradition which are found in common

Jtatthew and Mark, but not in Luke, are the following :— iL
'''

d

(1) Tlie description o£ John the Baptist (Hat. iii. 4 ; Mk. i. 6) ;
Mark.

(2) the ministering of the angels (Mat. iv. 11 ; Mk. i. 13) ; (3) the
calling of the fishennen (Mat. iv. 18-22 ; Mk. i. 14-20) ; (4) tho
murmuring of His frienda at Nazareth (Mat. xiii. 53-57 ; Mk. vi.

1-4) ; (5) the influence of Herodias in procuring John's execu
tion (Mat. xiv. 8-13 ; Mk. vi. 25-29)

; (6) the walking on the
water (Mat. iiv. 22-28; Mk. vi. 45-51^ (") the disputes with
the scribes from .Terusalcm (Mat. xv. 1-20; Mk. vil. 1-23); (8)
tho story of the S3'ro-Phceniciaii woman, which is narrated by
Matthew and Mark in widely divergent language, but with an
almost identical conclusion (Mat. xv. 21-28; Mk. vii. 24-30);
(9) the feeding of the four thousand (Mat xv. 32-38 ; Mk. viii.

1-9), and the compaiison between this niiracle and that of tho
five thousand (Mat. xvi- 3-12 ; Mk. viii. 14-21) ; (10) the saying of

Jesus that Elias had already come (Mat. xvii. 12; Mk. xv. 13);

(11) the discussion of the enactments of Moses concerning divorce

(Mat. TJx. 4-8 ; Mk. x. 2-9) ; (12) the saying (but Luke inserts

it elsewhere) tliat "many that arc first shall be last" (Mat. xix.

30 ; Mk- X. 31) ; (13) the petition of tlie sons of Zebedee for the

chief places (Mat. xx. 20-28; Mk. x. 35-45); (14) tho withering

of the fig tree (Mat. xxi. 18-22 ; Mk. xi. 13, 14, 20) ; (16) the

introductory question of the lawyer, ""Which is the great com-
mandment " (Mat. xxii. 36 ; Ifk. xii. 28) ; (16) in the discourse on
ther last day, Luke omits reference to tlie "consummation," ffvv-

Ts'Aeia (Mat.), aupTtXilaBat (Mk.) ; "these things are the begin-

ning of troubles;" "the abomination of desolation." &c. ; "he
that readeth let him understand;" "pray that your flight may
not be in winter;" "(tribulation) such as was not from the

beginning till now, nor ever shall be ;" the expression about the

"shortening" of tlie days "for the elects' sake ;" "He shall send

His angels, and gather together the elect ;'* "of this hour the

Son kuoweth not ;" (17) later on, Luke omits the anointing of

Jesus "for His burial" (M.it. xxvi. 6-13; Mk. xiv. 8-9) ; (18) " I

will smite the Shepherd," &c., and " I will go before you into

Galilee" (Mat. xxvi. 31, 32 ; Mk. xiv. 27, 28) ; (19) the compact

of Judas with the priests that a kiss should be the signal (Mat.

xxvi. 48 ; Mk. xiv. 44) ; (20) the false witness about "destroying

tho temple in three days" (M.at. xxvi. 59, 62 ; Mk. xiv. 65-60);

(21) the taunt " Thou that destroyest the temple " (Mat. xxvii. 40
;

Mk. XV. 29) ; (22) the utterance of Jesus, " My God, My God, why
hast Thou forsaken Me ? " with the consequent misunderstanding

of the bystanders (Mat. xxvii. 46-49 ; Mk. xv. 34-36) ; (23) the

utterance of tho angel (or angels) at the tomb, "He goeth befora

you into Galilee • there shall ye see Him " (Mat. xxviii. 7 ; Mk.
xvi. 7).

In considering those passages it is natural to ask whether

any reason (besides ignorance of them) can be alleged why
Luke should have omitted them. It is scarcely possible

to fail to see design in some of these omissions,—for

example, in those which relate to John the Baptist and

Elias (1), (.^), and (10). The author of the Acts of the

Apostles is by general consent admitted to be identical

with the author of the Third Gospel. Now remembering

that Luke in the Acts (xix. 3) informs Us that, many yeara

after the death of Jesus, there were in Ephesus several

disciples who were baptized with the baptism of John, and

knew nothing of the Holy Spirit, we may well understand

that the author of the Acts finds it necessary, when writing

a gospel, to put in as clear a light as possible the sub-

ordination of John to Jesus. Accordingly, in place of the

graphic description of the austere food and garb of the

prophet, he gives (iii. 10-14) a description of his teaching,

as containing the elements of a simple and almost common-

place morality, intended merely to prepare the way for a

higher teaching, and he adds an express negative from the

prophet in answer to those who doubted whether John werq

the Messiah. Repeatedly does Luke deviate from the

common tradition of Matthew and Mark oa the subject of
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Elias ; aud in each case the object is apparent. Only a

close inspection of a harmony of the Gospels wiU make
this clear ; but three or four passages may be mentioned

which point in this direction. Luke has already (i. 17)

declared that John will go before Jesus " in the spirit and

power" of Elias, but he cautiously avoids committing

himself to the tradition (Mk. ix. 13; Mat. xvii. 13) that

John was Elias. The belief in an actual transmigration

of souU he will allow the multitude to entertain (ix. 8, 19),

but not Herod: for whereas in Mark (vi. 16) Herod says,

" Whom I beheaded, viz., John, this man (ovto9, corr. text),

is risen from the dead," Luke, by a slight transposition of

the traditional words, converts the proposition into a ques-

tion :
" John I beheaded ; but who is this man t " And,

further, in order to prepare the way. for the interview

between Herod and the Lord—whicTi he purposes to de-

scribe nt the end of his Gospel (sxiii. 8, 9), and to refer to'

in his continuation of the Gospel (Acts iv. 27)—he adds

the words, " And he (Herod) was desirous to see Him."
Again Mark (ix. 6) tells us that Peter "not knowing what

to answer," proposed to build three tabernacles for Jesus,

Moses, and Elias ; but Luke reads (ix. 33), " not knowing
what he said," ns if to caution the reader against supposing

that Elias or Moses could be seriously placed on the same
level as Jesus. For the same reason ha omits the irreverent

misunderstanding of the bystander who supposed that

Jesus in his last moments called for Elias, and even the

utterance itself (Mat. xxvii. 49; Mk. xv. 36).

With reference to many of the other, omissions it will

be noticed that Luke seems to have before him somewhat
difTerent versions of the narratives, which different ver-

sions he inserts elsewhere. For example, he gives a

version of the calling of the apostle-fishermen, which
adds a miraculous draught of fishes, thereby approximat-

ing to the narrative in the Fourth Gospel (xxi. 6-11).

Again Luke places the murmuring of the Nazarenes mucli

earlier, in the fore-front of the ministry of Jesus, as was
very natufal, and gives an entirely different version of it.

The ministry of the angels after the temptation he omits;

but he alone records the ministry of the angel (xxii. 43)
when Jesus was tempted in Gethsemane, for which tempta-

tion he carefully prepares the way by saying (iv. 13)

that the devil departed from Jesus only "for a season."

As regards the anointing " for the burial," it is probable

we have a diflFerent version of it in his story of the

woman that was "a sinner" (vii. 37). The reasons

for the omission of the feeding of the four thousand and
the withering of the fig tree are not so obvious. The
omission could hardly have been dictated by any desire to

minimize.the supernatural (seeing that Luke contains many
miracles peculiar to himself, and that he does not shrink

from giving in full detail the exorcism of the Gadarene).

It is possible that he omitted the former as being too

similar to the feeding of the five thousasd to require

to be repeated ; and if ho regarded' it (as the author of

the Fourth Gospel does) as having a sacramental meaning,

one story of the kind may have seemed sufficient. If the

story of the withered fig-tree' was regarded by him in

the same way (rather as emblematic than as historical),

then it may have been replaced in his narrative by the

story of the barren fig tree (peculiar to Luke), to which
the master came seeking fruit and finding cone. It is

also noticeable that the moral (on the power of faith)

deduced from the withering of the fig tree in Matthew
and Mark is contained in Luke, but in a different form.

In Matthew and Mark it runs: "If ye say to this moun-
tain, Be raised up and cast into the sea

;
" whereas in Luke

(xvii. 6) it is, " Ye might have said to this sycamine tree,

Be rooted up and planted in the sea." This perhaps
slightly confirms the supposition that Luke regarded the

narrative of the fig-tree rather as a parable than as a fact.

But it is important to bear in mind that we have little

more than the evidence of conjecture to explain some
of Luke's omissions. For example, the story of the

walking on the waves, as told by Matthew and IMark,

represents the disciples as being alarmed by the thought
that the apparition of the Lord was only a spirit

((/)a'i'Tao-yua) ; unless Luke considered that the ground of

this narrative was occupied by his account of a similar

fear when the disciples beheld the Lord after the resur-

rection, it is hard to suggest any reason for its omission.

This class of omissions may be terminated with that

numbered (19) above—the compact of Judas concerning

the signal. It is obvious here that Luke has another

version of the tradition in his mind. He alone of the

three records the words of Jesus, " Betrayest thou the Son.

of Man with a kiss," thereby making it unnecessary tO|

explain (with Matthew and Mark) that the kiss was a]

signal fixed by the traitor.

Another class of passages may possibly have been'

omitted as being not of interest to the Gentile world,

or as being liable to misunderstanding cr perversion. The
story of the Syro-Phcenician woman perhaps appeared to

the editor of the Gentile Gospel to exhibit Jesus in too

harsh a light; the application to Jesus of the prophecy
" I will smite the Shepherd," appeared more liable to

misunderstanding than " He was reckoned with trans-

gressors" (not found in Mark's genuine text); the discus-'

sion of the law of divorce and of the regulations touching

uncleanness, and the part played by Herodias in the exe-

cution of the Baptist, may have seemed to lack interest

for readers outside Palestine. In the discourse on the

second coming it would be natural for an editor of the

tradition writing after the siege of Jerusalem to sub-

stitute " encircled by armies " for the " abomination of

desolation "—a phrase that would perplex a Gentile

reader, and also to modify some of the hyp&rbolic and
emblematic expressions. Lastly, the mention of the
" false witness " concerning the destruction of the temple,'

and the raising up of a new temple in three days, may,

have begun to present a difficulty in times when the temple

actually had been destroyed, and when the Lord Jesns

Himself had come to be regarded as the new temple not

made with hands. Although therefore Luke does not go

BO far as the author of the Fourth Gospel (who exhibits

Jesus as actually predicting the destruction of the temple

and as promising to raise it up in three days), yet he nots

onl}' omits the " false witness," but also the allusion to it

contained in the taunts addressed to Jesus on the cross,!

" Thou that destroyest the temple and raisest it again in

three days, save Thyself" (Mat. xxvii. 40; Mk. xv. 29). 4
The above explanation of Luke's omissions may only,

partially commend itself to the reader ; but few will faih

to see that there is at least some method and motive in

most of them. It is a matter of certainty that in thai

Triple Tradition many of Luke's omissions and modifica-1

tions of phrases and words are not accidental but editorial

:

it is but natural therefore to suppose (especially when
reasons can easily be assigned) that editorial reasons may|

also explain omissions and modifications of narratives aniV

discourses. Of course it is not maintained that Luke, oc

any individual editor, made these changes on his own
responsibility. Many cf them are probably the result of

a "Gentile use" which had gradually sprung up in certain!

churches, and which was not created but adopted and,

expressed by the author of the Third Gospel. Consequently!

we are not obliged to suppose that the omissions resulted

from ignorance. The very fact that it is easy to supply

motives and reasons for the omission of th??e naiTstives

increases their credibility, by diminishing the probability
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Additions

of Mark
e^JidliUlce,

that they were late traditions unknown to tlie author of

the Third Gospel. The passages omitted are generallj- in

the style o( the common tradition, and they contain

incidents of a similar kind to the incidents of the common
tradition. It only remains to add that (except in the story

of the SyroPhcenician woman, and, in a lesser degree, in

the question of the lawyer about the great commanciment)

Matthew and Mark closely agree whenever Luke separates

himself from them. This is also found frequently to be

the case in the Triple Tradition.' In the midst of very

similar context, if Mark is identical, or nearly so, with

Matthew, in the expression of some action, it will be

found that Luke often suddenly diverges, or makes some

omission. Thus

—

0) Mat. x.li. 12. Kal eliTri\Oei/ 'iriirous «ii ri Uphi' Kal ;{t'j3a\£

Trafras rovs TrwXovyra^ Kal ayopa(oyTas ^y T<p Up^, Kal las Tpairt^as

Tuy KoKKv^idTuiy Karfffrpt^e, Kal trs KadeSpas rwv iTai\uvyT(av ras

•jrepi<TTfpds.

(2) Aliv. xi. 15. Kal u<Te\Qi)y (U t1» Upiv, ijp^aTO iK^aK\fiV Tyui

vuKovvTa^ Kal Toi/s ayopd^ovras iv t^ l^PV' "^^ '^^^ T/jan-e'^as twv
KoWv^iiTTwy, Kal rds Kad45pas lotv vuXovyTuv ras irepiffTcpas

KaTe'(7Tp€>|'€.

(3) Lu. xix. 45. Kal tlff^XBiiv ets rh Up6y, ijp^aro iK^dWeiy
Toils TrcuXoiiyTast omitting the rest.

So, in the midst of the story of the rich young man,

where Matthew and Mark liave aTn^X^c Xvirovficvo';, rjv

yap fx'^v KTrj^iara iroXAa, Luke, suddenly diverging, has

'jreptKvTo^ iyevijdrj' ijv yap TrKovaios tripoSpa (Mk. X. 22
;

Mat. xix. 22 ; hn. xviii. 23). Sometimes the divergence

appears to arise from literary motives, and especially from

the dislike of repetition (Lu. iv. 32; Mat. vii. 29; Mk. i.

22) ; but in other cases it cannot be so explained ;—Lu. v.

29, 30; Mat. ix. 10, 11 ; Mk. ii. 15, 16 : Lu. v. 33, 34;
Mat. ix 14, 15 ; Mk. ii. 18, 19 (see also, in a parable,

Lu. V. 36; Mat. ix. 16; Mk. ii. 21): Lu. vi. 11; Mat.

xii. 14; Mk. iii. 6-; Lu. viiu 13; Mat. xiii. 21; Mk. iv.

17: Lu. viii. 44; Mat. ix. 21; Mk. v. 29. In some
of these cases the agreement between Matthew and Mark
is so close as to suggest that both writers may have used

some common document (not oral tradition) which con-

tained little more thin certfaiu words of the Lord in a

scanty framework of narrative. But this common matter

adds little to our knowledge of Christ. The most import-

ant narrative in it is the story of the Syro-Phcenician,

showing how Jesus, as it were, acknowledged in the

woman's persistent faith a divine revelation, extending His

gospel even to the lieathen. And this narrative is written

in language so divergent as to indicate not a document but

an oral tradition.

The Additions of Marh and Luke.—Additions of any
length are very few :

—

(1) An exorcism of an uncleau spirit (Mk i. 21-25 ; Lu. iv.

31-35) ; (2) the account of Jesus retiring to a solitary ]>laco, when
He declares that He must carry the gospel elsewhere (Slk. i. 35-39

;

Lu. iv, 42-44)
; (3) the saying of John the son of 2ebedee,

'* Master, we saw one casting out devils in Thy name, and we
forbade liira," and the reply of Jesus {Mk. ix. 38-40 ; Lu. ix.

49, 50) ; (4) tire short denunciation of the Pharisees that devour
widows' houses (Mk. xii. 38-40 ; Lu. xx. 46, 47) ; (5) the story

of the widow's mite (Mk. xii. 41-44 ; Lu. xxi. 1-4). Shorter
similarities are—(6) a mention of Jesus as being in retirement (Mk.
i. 45; Lu. v. 16); and (7) a mention of ''Tyre and Sidon " as

places to which the fame of Jesus had spread (Mk. iii. 8 ; LiL vi. 17).

There is a close verbal agreement between Mark and Luke in tlie

exorcism of the " legion" (a name that does not occur in Mark)
,

in the raising of the daughter of Jairus ; and in the stilling of the
storm. But gradually as Matthew approximates to l\Iark, Luke
deviates from Mark. There is a return to similarity in the pre-

paration for the Passover (Mk. xiv. 12-16 ; Lu. xxii. 7-13) ; but
from this point Luke de\iates more and more, and, \dth the
exception of two words {irrda-is and (f>6vos) in the incident of

Barabbas, and of a somewhat closer approximation in the incident
of Joseph of Arimathxa, it may be almost said that Luke has

^ In the words of the . Lord the three Gospels are often closely

similar, but seldom in the deeds.

henceforth nothing in common with Mark, except what is found
in the Triple Tradition.

Most of the incidents common to Mark and Luke are so

few and so simple that their omission by Matthew requires

no explanation. It is possible tliat the names Jairus and
Legion did not exist in the earliest tradition, as it pre-

sented itself to Matthew; the "authority" which Mark
illustrates (compare i. 22 with i. 27) by exorcism, Matthew
applies (and perhaps justly) rather to our Lord's method of

teaching (vii. 28, 29) ; but it is difficult to suppose that

any other cause than ignorance could have caused the

omission of the saying of Jesus concerning the widow's

mite. It is certain tliat, in some at least of these passages,

Mark represents the earlier, and Luke a modified tradition.

Luke (see below, p. 806), writing with a literary purpose,

has softened many early irregularities, which in Mark retain

their original harshness. For example, the ungrammatical

01 KaWo-fiovTcs (Mk. xii. 40) is altered (Tischendorf and
Tregelles, pace Lachmann) into o'i Kareo-Woi'o-i (Lu. xx. 47);

and instead of ^tAdcruy before annraa-poik (Mk. xii 38)

Luke inserts <j>i\oijvtwv (Lu. xx. 4G). In the story of the

widow also, Luke, disapproving of the epithet "beggar"

(irT<u;:^ii) applied to the poor widow, substitutes the more

respectable Trcviy^a., yet with a natural but inconsistent

reverence declines to cancel the same epithet (irTO);^);) when
(Lu. xxi. 3) it occurs in the words of the Lord. The
rarer and less correct (ambiguous also when followed by
the feminine aiTiJs) va-rip'jo'fws (Mk. xii. 44) is altered

into va-Teprjp.aTo'; (Lu. xxi. 4) ; and, lastly, the lengthy

duality of Mark, "as many things as she had ; all her

livelihood " (which looks as if it Iiad arisen from com-

bining two different renderings of the same Aramaic

original), is cimdensed by Luke (who takes one part of one

rendering, and another part of the other) into "all the

livelihood that she had.'' It is probable that not only in

these but in all passages common to Mark and Luke alone,

wherever Mark and Luke differ, Mark represents an earlier,

and Luke a later version of the original. And generally

it may be said that Luke follows the tradition of Mark
most faithfully when it deals with Galilee, and least wlien

it deals with Jerusalem.

Additions common to Maltheio and LuTce.—These in-

troduce an altogether new clement into the tradition.

Hitherto the Triple Tradition of Matthew, Mark, and Luke
(as well as the double tradition of Mattliew and Mark,

and of Luke and Mark) has consisted mostly of short

"words of the Lord," set in a framework of short narratives,

and very seldom agreeing exactly for more than seven or

eight consecutive words. But we now come upon " words

of the Lord " in JIatthew and Luke, some of which agree

exactly for several sentences. WTiat was tie origin of

this close agreement ? In order to gain some view of the

data for solving this problem, we must briefly consider

the principal passages common to Matthew and Luke
alone.

The temptation (Mat. iv. 1-10 ; Lu. iv. 1-12) and the

healmg of the centurion's servant (Mat viii. 1-13 ; Lu.

vii. 1-10) are the principal narratives of fact common
to Matthew and Luke alone. They resemble the narra-

tives of the Triple Tradition in agreeing so far as con-

cerns the words of Jesus, and of those who address Him,

much more than in the general narrative. In the narra-

tive of fads; the story of the centurion in Luke differs

altogether from that in Matthew ; in the temptation, the

difference is less. Dismissing these, we pass to the

"words of the Lord." As Luke's avowed object wae

to write " in order," we will adhere to his arrangement

in our enumeration.

(1) Mat. iii. 8-10 ; Lu. iii. 8, 9. "Generation of vipers," ic.

;

this agrees verlalim. except that Luke has SpJijirSt, where Matthew

has Sd^TjTc.

Additions

common
to Mat-
thew anJ

Luke.
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(2) After a "break in wKicK (Mk. iatervciung) Matthew and
Luke have no more than a general ugrceraent with Mark and one

another, we come to another passage describing the purifying of

the threshing-floor with fire unquenchable (Mat. iii. 12 ; Lu. iii.

17) ; the two agree verbali7n.

(3) Mat. v., vi., vii. ; Lu. tL Here are some scattered sayings

of the Sermon on the Mount, such as, "Blessed are the poor,"
" the hungry," &c. In these the agreement ie not verbatim. The
only passage that agrees sXmost vcrhatim is that about the mote and
the beam.^

(4) Mat. xii. 35 ; Lu. vi. 45. *' The good man out of the good

treasure of his heart/' Ate, nearly verbatim^ but curiously trans-

posed to suit the differing context.

(5) Mat. xi. 2-11 ; Lu. vii. 19-23. John the Baptist sends two

of his disMples to say, "Art thou He that is to come?" With
the exception that Luke (o) introduces some cuies \vrought by

our Lord, for the special purpose of convincing John's disciples,

and {h) avoids the repetition of iv pLaXa.Koh Ifiariois by using

4y l}iaTt<rfi<^ IvZiitff this passage shows an agreement almost

verb(f.tun.

(6) Mat. xi. 16-19 ; Lu. vii. 31-35. "We have piped unto 3-ou,

and ye have not danced," &c., almost verbatim, except that

Matthew has eVrfil/acrfle, Luke iKXaiffare

(7) Mat. {a) ix. 37, 38, and {b) x. 16 ; Lu (a) x. 2, and {b)

X. 3. (a] "The harvest truly is great/' kc
;

(b) " I send you as

sheep among wolves," The agieement, thotigh not verbatim, is

considerable. But note (a) that Matthew takes the prayer for the

increase of the labourers, as a preface to the choice of the twelve,

while Luke places it after the choice of the twelve, and uses it as

a preface to the choice of the seventy, an incident which he alone

records
,

(b) Luke applies to the seventy the waniing against

danger which Matthew applies to the twelve

(S) Mat xi. 21-25 ; Lu. x. 12-15, " Woe unto thee, Chorazin ;*'

almost verbatim, except that where Matthew has KaraP-ntret, "thou
shalt come down," Luke has (if the reading be correct) Kara-

0i^mrBiliTit, " thou shalt be brought down."

(9) In Matthew no interval occurs between the last and the fol-

lowing passage ; but in Luke intervenes {x. 17-20) the return of

the seventy, and a mention of a vision in which Satan was seen
falling from heaven, together witli the infparting of a power to

tread on serpents (compare the late appendix to Mark's Gospel, xvi.

18); then comes Mat. xi. 25-28; Lu. x, 21-22, "I thank thee,

Father, Lord of heaven and earth," &c. There is but a trifling

exception to the agreement. Note also that Luke apparently con-
siders the two sayings which are continuous in Matthew to have
been discontinuous, for between ver-9. 21 and 22 ho inserts (so

Lachmann, Tischcndorf, and Tregelles) "and taming to His
disciples. He said."

(10) Mat. xiii. 16,17; Lu. x. 23, 24. " Blessed are the eyes," &c.;

here, again* Luke inserts his usual note of a discontinuous saying
by inserting "and turning to His disciples, He said privately.

Matthew ^wfOv^rtaaf, Luke rjdeXTtffcw ; Matthew SiKaiot, Luke
$a(ri\€7s. Otherwise va-baiim.

(11) Mat. vi. 10-13 ; Lu. xi. 2-4. The Lord's- Prayer. Here,
where (if anywhere) we should expect identity^ there is consider-
able difference. Luke, after narep, omits (a) Tj/j-wf iJ 4y to7s

Qitpavo7s, and (b) ysyrj^Tia rh BfKTJtid <tov, ws ^v ovpav^ Kal eVl ttJj

y^s. Further, Luko substitutes (c) Bloov for 56s ; (d) rb Ka9'

rjfifpxv fov (riififpou ;
(c) tus a^iaprtas for to o^eiA^/iara ; (/)

&.<p(ofi?v for a(f>i]Kafitv ; (j) •ni.vri T<f 6<p(iA.ovri foe toTs 6fpet\4rais

Tifiiiv ; and he alsq (A) omits the clause dAAa putrat ^^5s airh rov
trovripov.

If any words of the Lord have been banded do\vn by oral tradi-

^ It is noteworthy that, whereas Matthew^ explains "poor" or
"hun^y " spiritually, " Blessed are the poor ms;«'n7; . . , Blessed
are they that hunger and thirst ajler riffkteojisncss,*' Luke, on the
other hand, gives these sayings without Matthew's explanations,
'" Blessed are ye poor ; blessed are ye that hunger now." It is pos-
sible that Luke lays greater stress than any of the other evangelists

on the sin of covetousness (see the parables of Lazarus and Dives, the
" rich fool," the narrative of the " woufd-be heir," &c. ; and note also

the evident gratification with which the author of this Gospel records
ia the Acts (iv. 32) the communism of the early church in Jerusalem)

;

and this miglit predispose us to attribute Luke's rejection of the
spiritual modification of these words to doctrinal grounds. But it

must be home in mind that the tendency in the history of the Gospels
is everywhere to accretion and addition, rather than to rejection, ko
that shorter forms are generally more likely to be genuine than longer
forms. Moreover, elsewhere Luke (xiv. 26) retains a stronger form
of the words of Jesns, " If any man hate not his father and mother,"
while Matthew (x. 37) has a weaker one. On the whole, thcrcfure,
it is mora probable that Luke, in omitting the words, "after righte-
ousness," &c., represents tlie letter of the original wovds of Jesus
more closely than Matthew (as perhaps also in the Lord's Prayer, see
below), however much the latter may better represent the spirit of
them.

tion, the Lord's Prayer would seem necessarily to have been thu8
handed down, and from the earliest times. Internal evidence
also leaves little doubt that here oral tradition, and not a docu-
ment, is the Oiifrin, and that Luke represents the original most
closely in his omissions, though not in his changes. If the
Lord's Prayer had been early committed to writing, and had
contained Matthew's additional clauses, it is inconceivable that
Luke should have omitted them. The same tendency which led

a later generation to insert (and us in modem times to retain) the
interpretation, " For thine is the kingdom, the power, and the
glory," &c., would no doubt in the earliest times favour the inser-

tion, rather than the rejection, of any appropriate clauses that had
once gained a footing in the prayer. The abmptness of the simple
Uarep, which is distasteful to us, as implying too great familiarity,

would naturally commend to the early church Matthew's (a) inser-

tion. Matthew's second insertion {b) is no less natural. It, or somo-
thing much like it, is found in 1 Mac. iii. 60, " %Vhatsocver be His
will in heaven, so let Him (or will He) do" {is 6' h.v r[ Blhrifia iy

oupat'^, ovTws iroi-nc-et) ; moreover, Luke himself assigns very
similar wonls to our Lord Himself, xxii. 42 (/x^ rh 6(\rip.a fxov

awd rh ahy yiviaOui)^ and to the friends of St Paul (Acts xxi. 14).

The fact that our Lord Himself used this prayer may have seemed
sufficient cause in the earliest times, and especially to Matthew,
who is in the habit ot massing together doctrine of a certain kind,

as in the Sermon on the Mount, for inserting it in the Lord's
Prayer, (c) Luke's change of the aor. imperative into a present im-
plies a desire to represent a continuous and not an isolated action;

and {(l) the change of a-fiixtpov into Ka6' Tjfiepav is explicable by the

same motive. The word (iriovaios, common both to Matthew and
Luke, and not found elsewhere iu the whole of Greek literature, seems
to indicate that a Greek tradition, and not an Aramaic tradition,

of this prayer, was the basis of both Matthew's and Luke's version.

It is probably derived from 4} tVioiJo-a (Prov. xxvii. 1, ou yap oUas
Ti Tflirai T) eiriova-a (DV), " Thou knowest not what the day will

bring"), and, probably (though this is disputed), means " for the
immediate future, the instant."'^ This meaning is consistent both
with Matthew's a-f}^fpov and with Luke's ri Kad" vfif'pav. Luke's
next three changes, (rf), (c), and (/), substitute the more intelligible

word "sicf" for the less intelligible " debt,'' and the more intelligible

present " we forgive" for the less intelligible past " we forgave ;"

and increase the emphasis by adding "every one (that is our
debtor)." In all these cases Matthew's seems to be the earlier form

;

for it is more likely that the comparatively' difficult version of

Matthew should have been altered into the comparatively easy
version of Luke than vice versa. Besides, the letcntion of the
niL-taphoiical 6<pei\ovTi by Luke, in the second clause, indicates

that the metaphor of " debt," appeared in the original {y).

Matthew's insertion of the clause '* deliver us from t^e evil" may
natumlly have arisen from the reluctance to end a prayer with a
negative petition, "lead us not into temptation." The inserted

clause resembles many passages in the P.salms (xvij. 49, LXX. ; A. V.
xviii. 48, a-^h avSph^ aSiKov ^vtrr} jUf), and early commended itself

to the church (2 Tim. iv. IS). In any case, there is no reason why
Luke should omit such a clause, if it were known to him ; and
there are many reasons why such a clause should be introduced
(even though it were not in the original), and why, when introduced,
it should be speedily accepted. To sum up the inferences from this

most important passage : the variations (and the natnre of the
passage) indicate a source oral and not documentary, Greek and not
Aramaic ; Matthew appears to have massed together a number of

prayers taught by, or perhaps used by, the Lord Jesus, while Luke
seems to have adhered to an earlier form, which, however, Iiaa

received late modification for the purposes of daily use. Though,
however, we may follow Luke here, as more closely approximating
to the original form of the prayer, it does not result that on thiB
account we must commit ourselves to the statement that the Lord's
Prayer was actually given at the exact time, and in the exact
manner, which Luke describes. Just as Matthew suppliiis grouping,
so Luke supplies motives and occasions. Often it may be more
probable that the grouping and continuity of Matthew may be closer

to the historical fact than the attempt at orderly ari'angoment,
and at assignment of motive and cause and time, which characterizes

Luke. Instances of this will be gi\'en hereafter.

(12> Mat. vii. 7-12
; Lu. xi. 34-36. " Ask, and it shall bo given

unto you," &c. Luke prefaces this by a parable peculiar to him-
SLdf, and of a peculiar type,— the argument being that if an
indolent man grants requests, influenced by mere imjiortuiiity,

much more will the perfectly good God listen to earnest prayer.

There is no reason, in the stylo or thought of this and similar

parables, for supposing that we have the exact words of Jesus.

Luke inserts in the part common to him and Matthew a clause

about an "egg and scori>ipn ;" and whero Matthew has "good

* Tliere appears to be a reference to the manna which (Kxod. xvi.

4) the people of Israel were to gather from day to day. So Philo,

AUcg.f iii. 67, " Let the soul therefore collect the food of the day foi

the day [rb rrjs Tih^pas fls itfitpav)."
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lli!nj;s'* Luku lias "the Holy .Spirit." With these exceptions,

tl:e agteenicnt is nearly verbatim,

(13) Mit. vi. 22-23 ; Ln. xi. 9-13. "Tho light of the body
is the eye." Similar in the first j^art ; bat varies (seemingly
through confusion) towards the end.

(14) Mat xii. 30, 43-45; Lu. xi, 23-26. "He that is not
witli Me is n/;ainst Mc, and he that gathereth not with lie

scattercth," followed by " AVhen tho unclean spirit goeth forth

fiorn the man," Ate, neaily verbatim, but apparently better placed

by Matthew than by Luke, who has transposed the passage into

tho neighbourhood of the discourse on Beelzebub, moved possibly

by the superficial resemblance of subject ("unclean spirit "' and
'* ncelzebub"), not; ptrliaps perceiviug that it is the climax of

ft condfim nation of " this evil generation," which last words (Mat.

xii. 45) Luke omits.

(15) Mat. xii. 41, 42; Lu. xi. 31, 32. "The qtieen of the

south shall rise up," &c. The queen of the south is placed by
Luke before, by Matthew after, the "men of Nineveh ;" and in

one of tho clauses (wry curiously, but perhaps with a desire to

bring out the antithesis between the "women ' and the "men')
Lnl;e sub-^titutes " the men of this generation "* for " this genera-

tion," and " them " for '* it." Otherwise the agx'eeraent is almost

V'^riatiin.

(16) Mat. ]£xiii.*23-39 ; Lu. xi. 37-52. A denunciation of those

who tithed mint and nuise, yet were the true children of the

murderers of tho prophets. Jlatthew makes this a pail of a long

and public denunciation of the Pharisees, in Jerusalem ; Luke
]>lace3 it early, and as an utterance in the house of a Pharisee,

nis host. It is certainly remarkable that here, and nowhere else,

a Pharisee is addressed in the singular number, '"Thou blind

Pharisee" (Mat. xxiii. 2G). The "Pharisee" is clearly generic ;

but if the use of the singular were misunderstood, it might
originate a tradition that the speech was delivered to a single

Pharisee, in whose house Jesus was dining ; and though Luke does

not insert the "Pharisee," he may have been influenced by this

traditional misunderstanding. Internal evidence is here strongly

for Matthew's, and against Luke's place and time. Luke has pro-

bably been led to place this discourse at the table of a Pharisee,

by the metaphor of the "cup and platter." But the metaphor
suits Matthew's version equally well ; and it is in defiance at

once of good taste and probability, to attribute to Jesus such a

ilenunciatlon of a host at his own table, and to plnce it so early

in our Lord's ministry. The use (Lu. xi. 39) of 6 Kvptos (see

below, 22) makes it probable thct this is a late tradition ; and, if

it is rejected, there falls with it an accusation brought against Jesus,

of neglecting the decencies of life, by coming to a repast with un-
waslied hands. The agreement is here by no means verlatim ; and,
besides other differences, Matthew has t5 ivThz Kaddptcrov, where
Luke lias rh tvSvTa 56Te i\e-rju.o(7vt'-nv (a change, as in the Loid's

Prayer, fioni tlie metaphorical to the real). The original and
Juda?an expression ffo<Povs «ai ypa^LiJ.aTt7i Luke alters into the

tJiiristian airoa-TdKous ; he also omits the somewhat difficult arav-

pc^-o-cTf. It is es[iccially noteworthy that, whereas in Matthew Jesus

says, " Wherefore, behold /send unto you propliets," kc, in Luke
Jesus says, " Wlierefore, also the Wisdom of God said, 1 will send

unto them prophets," &e. Here Luke probably represents the

earlier form, although the explanation may be doubtful. It is

possible that the booK containing tho "words of the Lord," from
which Matthew and Luke borrowed this saying, gave to Jesus the

name of "the Wisdom of God" (c/. 1 Cor. i. 24, "Christ the

Wisdom of God"), and that this title was retained by Luke, but

applied, not to Jesus, but to the divine providence. Matthew
adds to Zachariah the words "son of Barachiah;" Luke omits

them. Here again Luke probably represents the earlier tradi-

tion. The Zachariah here mentioned was the son of Jehoiada.

But Matthew, whose manner it is to lay especial stress upon all

matters connected with the prophets (Schenkel's Bihch Lexicon,
" Sacharja "), having in his mind either Zcchariah, the son of Jebe-

rechiah (Is. viii. 2), or Zechariah tho prophet, the son of Berechiah
(Zech. i. 1), inserted the erroneous words. The agreement here is

by no means verbatim. Matthew makes the utterance continuous,

but Luke (xi. 45), introducing a remonstrance from a "lawyer,"
turns the denunciation from the Pharisees to the "lawj'ers."

(17) Mat. X. 28-31 ; Lu. xii. 4-8. "Fear not them which kill

the body," &c. Instead of Matthew's "shall fall to the earth

without your father," Luke has the more general phrase, "is for-

gotten in the presence of God." In other parts of the passage

there is considerable dissimilarity.

(18) Mat. X. 32, 33
; J.u. xii. 8, 9. " Whosoever shall confess

me before men," kc. Not verbatim. Besides other differences,

instead of Matthew's efnrpouddf rod Trarpis fiov, Luke has tuirpuaQui

or ^vwinoif TWf ayyiXccv Toy Qeov twice. This expression occurs in

another passage pecnliar to Luke (xv. 10), and nowhere else.

(19) Mat. vi. 25-34 ; Lu. xii. 22-34. " Wherefore I say unto
you. Take no thought," kc. This is the second passage (see above.

Mat. xxiii. 34 ; Lu. xi. 49) common to Matthew and Luke, intro-

iucod bv " wherefore/' though the context is different Matthew

(vi. 25) introduces the passage by a single sentence; to the effect

that no one can serve two masters, God and mammon. Luke, on

the other hand, after narrating the refusal of Jesus to become a

"jud^o or a divider," and after describing in language and
thought peculiar to himself (for to Luke alone belong the parables

of soliloquy) the death of the rich fool, continues thus: "And
He said unto His disciples, Therefore I say unto you. Take no

thought," &c. The comparison of this passage is most useful

as illustrating the difference between Matthew's and Luke's hand-

ling of their subject matter, and also as throwing light on the

object (and perhaps on the origin) of many of the parables

peculiar to Luke. They seem intended as tales to prepare the way
for some famous saying of the. Lord as the conclusion and moral.

The agreement in language here is not verbatim. Besides other

differejices, Luke changes the xcTdvA zod oopavov into KSpaKcs,

moved perhaps by the memory of the ravens, for whom God
"providclh lood" (Job xxxviii. 41 ; Ps. cxlvii. 9). But Luke's

Kai fiTj fi(Tfupi(fa9f, instead of ^ rl irfpt$a\ufie$a, suggests some
dillcrence of original text, or some different rendering of the seme
original rather than a mere alterarion.

^20) Mat. vi. 19-21 ; Lu. xii. 33, 34. "Lay not up for your-

selves tieasure," &c. There is little exact similarity of language

here, except in the last sentence.

(21) Mat. xxiv. 42-51 ; Lu. xii. 39-46. "But know this, that

if tlie goodman of the house had known," kc. In Matthew this

sentence comes towards the end of a long discourse on the second

coming, uttered in Jerusalem ; in Luke it is spoken in Galilee,

and it is preceded by a passage peculiar to Lnkf, and reminding

one of the Epistles: "Let your loins be girded about, and your

lights burning," kc. With the exception of Matthew ("iaaet Luke
a<priKe (probably the original larord), the passages agree almost

verbatim,

(22) Mat. xxiv. 45; Lu. xii. 42. " Who then is the faithful and

just," kc. Here there is precise agreement, except where Luke
has altered the text with an object. Finding tliis parable, in the

book or tradition from which he extracted it, connected with the

name of Peter, and desiring to distinguish the " steward" or upper

"servant," who is placed over the nousehold, from the common
slaves, he (a) inserts a question of Peter, " Speakest Thou this

parable unto us or even unto all?" (6) alters the first tovXoi

(" slave *') into o1kov6^ios (" steward ") ;
{c) alters oiVereias

("Iiousehold," the true reading of Matthew) into a word with

somewhat higher associations, eepnTrei'aj ("suite" or 'retinue'*)
;

and (rf) changes avvSovhovs ("fellow-slaves") into "the man-
servants and maid-servants." One or two other changes are also

made (^tevaKeaBai and re) to improve the text. Luke's trnofierpioy

and airiaTwv, for Matthew's TpotpTjv and viroKpnSjv, might be early

variations arising from the varying translation of some Aramaic

original. There remains the curious fact that, in introducing this

parable, Luke uses the rare Ki-pios (used not as a vocative in speech

of address, but in narration), instead of 'iTjd-oys :
" The Lord said

unto Peter." This is an alnaost sure sign of a late addition to

the Gospels, often of an interpolation. The word Kvptos is not

used once thus in the correct text of Matthew. It is not used

once in the genuine Mark ; but it is used twice in the short inter-

polated appendix to Mark (xvi. 19, 20). In Luke it is used about

twelve times, always in prefaces or other passages peculiar to Luke,

and of thetie twelve passages three are connected with Peter (xii.

42; xxii. 31 ; xxii. 61).

(23) Mat. X. 34-36; Lu. xii. 51-55. "Think ye that I came

to send peace on earth?" The agreement is not verbatim, and

suggests two independent translations from an Aramaic original.

Instead of Matthew's /xaxo'pai', " a sword," Luke has Sia/ifpjcrMtij',

"division." This might either be the divergence of translators

(so 3"in is translated in the LXX. both fiaxo-tpaKnA w6\ffios), or }t

might be a mannerism of Luke {cf. ivio-iTiCfiSy, ix. 12 ; IfiaTta-fitp,

vii. 25 ; ix. 29, where Matthew has severally ^pwfiara, fiaXaKd, and

tfidrta).

(24) Mat. V. 25, 26 ; Lu. xii. 58, 59. " Agree with thine

adversary," &c. This passage is not verhatiin in Matthew and

Luke, except in the last sentence. The word v-rdyeiv in Luke

(which Luke as a rule systematically alters or omits whenever it

is found in the common tradition of Matthew and Luke [see Mk.

i. 44 ; ii. 11 ; x. 21 ;^ xiv. 21]) Indicates that therein Luke is

foUow^in^ some early tradition : but Karaavpv, trpdKTwp, and

AsTTToV (Luke's "half-farthing," instead of Matthew's "farthing "J

seem all later touches added to give graphic variety and climax.

(25) Mat. xiii. 33 ; Lu. xiii. 21. "The kingdom of heaven is

like unto leaven,*' &c. Nearlv verbatim.

(26) Mat. viii. 11, 12; La. xiii. 2S, 29. "Many shall come

^ It is curious that, in the only passage where Luke agrees with

Mark in reading vtrdyfre (Mk. xi. 2 ; Lu. xix. SO), Matthew differs

(xxv. 2), using the word iropevtadat. There may be noted a general

tendency of Luke to diverge from Mark, and of Matthew to diverge

from Mark, wherever Mark agrees exactly with the narrative (aa dis-

tinct from the words of the Lcrd) in Matthew and Luke respectively.
^
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from the east and the west," &c. In Matthew these words are

uttered by Jesus as a comment upon the marvellous faith of the
centurion. In Luke they follow a parable peculiar to himself.

The clause ** there shall be weeiiiTi,-^ and gnashing of teeth " (which,

except in this "instance, is peculiar to Matthew) is transferred fiom
the end to the beginning ; aud there are other variations, seem-
ingly purposed. The agreement is far homA'crbatim.

(27) Mat. xxiii. 37-39 ; Lu. xiii. 34, 35. '"Jerusalem, Jerusalem,"
kc. This is a conspicuous instance of tlie manner in which Luke
has sometimes deviated from the true chronological order. He
represents these words to have been uttered in Ualilce, when the
Pharisees warn Jesus to flee from fear of Herod. But Matthew
represents them as having been uttered in Jerusalem, and in the

temple. The reason for Luke's transposition is possibly contained
in the last words, " Ve shall not see Ble till the time come when
ye shall say, Blessed is He that cometh in the name of the Lord."
Now these very words, ** Blessed is He," &c., were uttered by the
crowd welcoming Jesus on His entrance into Jcusalera (xix. 39).

Luke therefore, regarding the words of Jesus, " Ye shall not see

Me," as a prediction necessarily preceding its fulfilment, is bound
to place these words before the entry of Jesus into Jerusalem
But all internal evidence is on the side of Matthew's order, and
against Luke's. The agreement is very nearly verbatim, but Luke
(whose arrangement does not require the word) dispenses with the
''henceforth of Matthew.

('2S) Mat. xxii. 1-14.; Lu. xiv. 15-24. The parable of the wed-
ding feast. These imiables differ entirely in language, and some-
what in thought. In Matthew those who are first invited slay the
messengers, and are slain by the king ; and, among those who are

eubseqnently invited, one is rejected lor being without a wedding
garment. In Lnke the guests me simply discourteous, and the
host merely invites others (the poor and the maimed, and then
the wanderers in the streets) in the place of the first. Matthew's
parable is therefore political, Luke's social. Note, however, that
in the parable of the pounds (Mat. talents, xxv. ), Luke iutio-

duces (xix. 27) the missing political element, whereas Matthew
there omits it. Clearly no common document nor even detailed
tradition originated these parables. They are rather (as also are

the parables of the talents and the pounds) of the nature of

sermons or stories based upon short "words of the Lord" as

texts. It is obvious that Matthew lays special stress upon the
exclusion of the unfit intruder, Luke upon the inclusion of all the
world.

(29) Mat. X. 87-39 ; Lu. xiv. 26, 27. "He that loveth father
and mother niore than Jle," &c. In Matthew these words are
addressed by Jesus to the twelve in Galilee; in Luke to the multi-
tude following Him during His journey to Jerusalem. Here Luke
seems to have preserved the older (because more difficult) form of

the tradition: "'Whosoever hatclh not ' (Mnrcion altered ^lasi
into KaTa\E[irei) "his father, .... yea, his own life also." tc.
It seems more probable that this was the original form than tliat

Luke intensified the forrTi by any alteration of his own. There is

scarcely any agreement of language between Matthew and Luke
here.

(30) Mat. Jcviii. 12-14 ; Lu. xv. 4-7. "What man having an
hundred sheep," &c. The thought is the same, but there is

scarcely any similarity of language ; and even the conclusion
characteristically differs, Matthew having "it is not the will of
your Father in heaven that one of these little ones should perish ;"

Luke having "there is joy in heaven over one sinner that re-
penteth." The contrast between the negative (" not the will ") and
the positive ("joy"), between the '-non-perishing' arud the "re-
pentmg," is typical of the contrast between the whole of Matthew
and the whole of Luke.

(31) llat. vi. 24 ; Lu xvi. 13. " No (servant) can serve two
mastere," tc. With the exception of "servant" added by Luke
for definiteness, this saying is the same tcrbatim in Matthew and
Luke,

(32) Mat. xi. 12 and v. 18; Lu. xvi. 16, 17. "The law and
the prophets were till John," &c., and "Not one tittle shall fass
from the law." There seems little <^nncxion in these sayings as
they stand in Luke, and there is very little similarity of language
between Matthew and Luke.

(33) Mat. xxiv. 26-28, 37-41 ; Lu. svii 23-27, 34-S7. These
are scattered sayings on the second coming, likening it to the
"days of Noah" and to " lightning," and predicting the sever-
ance of those who are "at one mill" and "in one bed." Luke,
after his manner, introduces a question, "Where, Lord?" to
which the reply comes, " Wheresoever the body is, thither will
the eagles be gathered together." Matthew, on the other hand,
introduces the sentence in the midst of the discourse, " So shall
also the coming of the Son of Man be, for wheresoever the body is,"
ke. The agreement of language is not considerable, except in
the last part. *

(34) Mat. xxiii; 12; Ln. -xriii. 14, and xiv. 11. "Everyone
that exalteth himself shall be abased," ic, Tliis again furnishes
n striking instance of the manner in which Lnke utilizes words

of the Lord as texts for disconises. The saying is introduced by
Matthew in tlie midst of the discoui-se against the Pharisees ; but
it is made by Lnke the conclusion and moral of the parable of the
publican and the Pharisee, and of the discourse on choosing the
lower room.

(35) Mat. xxv. 14-30; Ln. xix. 1-28. The parable of the talents
or pounds. There is no similarity of language, except in the
dialogue between the idle servant and the master. Luke, after
Itts manner, inserts a question from the bystanders (" And they
said to him. Lord, he hath ten pounds "j ; and Luke here, as
Matthew above (28), introduces a political clement, making the
master a king, and narrating a royal vengeance.

In the consideration of the passages quoted above, one
fact strikes us at once, that the Lord's Prayer is not verbatim

the same in Matthew and Lute. If tltis is not identical, it

might be thought that we cannot expect any words of the

Lord to be identical. And indeed, as a matter not cf

hypothesis but of fact, those words which have most strongly

appealed to men'."? hearts, and have been most frequently on
their lips, from tlie earliest times of tlie church ; those say-

ings which have given the tone to Christian life, which have
encouraged martyrs, and stimulated waverer.% such as (17),

"Fear not them which kill the body;" (18), "Whosoever
shall confess," A-c.

;
(i;9), " He that loveth father or mother

more than Me,'' (Sic.—all these, though identical as regards

thought, and similar as regards words, are nevertheless not

exactly similar in Matthew and Luke. The exactly similar

passages are of a very different nature : they are for the

most part passages of a prophetic or historical rather than

a doctrinal character with application to individuals.

Some, (1), (2), (5), (6), describe the relations between John
the Kaptist and Christ ; another, (8), calls down woe on

Chorazin ; another, (9), in language that reminds us of

the thoughts, though not of the words, of the Fourth

Gospel, thanks God for revealing to babes what He has

hidden from the wise and prudent ; another, (27), pours

forth lamentations over doomed Jerusalem. All these

passages, dealing as it were on a large scale with the will

of God, as it affects religions and nations rather than as it

affects individuals, are better fitted for reading in the

services of the church than for being transmitted from

mouth to mouth in the family from father to son, or from

catechist to catechumen, for personal and individual guid-

ance ; and consequently they seem more likely to have been

handed down in a book than by means of oral tradition.

The same conclusion applies to (21), " But know this, that

if the goodman," &c. and to (22), " Who then is the faithful

and just steward," itc.—both of which passages agree

verbatirf., and both of which appear to have an ecclesiastical

rather than an individual reference, at all events in their

primary application. In proportion as a rhetorical passage

limits itself to individual application, it seems to have

been modified by oral tradition so as to deviate from exact

agreement : compare in (3) the "mote and the beam ;" also

(12), "Ask, and it shall be given unto you;" and (19),

"Take no thought for the morrow." The only exception

perhaps to this rule is in the denunciation of the Pharisees

(16). This passage, being of the historical type, ought

(according to our rule) to be identical ; but Luke differs

from Matthew considerably. Possibly, in the earliest days

of the church, and especially in the synagogues of Pales-

tine a few years after the death of Christ, the angry con-

flicts between the disciples of the Lord and the Pharisees

may have frequently reproduced and modified by tradi-

tional influences the original form of our Lord's denuncia-

tion ; so that perhaps this subject comes naturally under

the head of traditional doctrine. It must also be remem-

bered that, as Luke approaches the later period of the

work of Christ in Judoea, he deviates more and more both

from Matthew and from Jfark
;

perhaps because there

was a Judaean as well as a Galilean tradition of the life of

Jesus, and Luke, in the latter part of his history, depended
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mainly on the former. These two considerations may ex-

plain tlie deviation of Luke from Matthew in the denuncia-

tion of the I'liurisees.

That tlie parables should diverge is naturJ. Their

length and nuniber would prevent them from being remem-
bered, or passed from njouth to moiitii, vvitli the same
fidelity with which the shorter words of the Lord would be

preserved ; and as they were probably often repeated by
Jesus in varied shapes, no one particular shape of any

parable would seem to claim a place in the written docu-

ment of the words of the Lord, as being of the same import-

ance as the " Woe to Jerusalem," or the other strains of

poetic prophecy. The parable of the 8o^ver, coming first in

order, and being typical of the rest of the parables, and
luvijig aiipended to it an e.'cplanatiou of the motive of the

parabolic teaching, would naturally attract attention from

the earliest times, and consequently it found a place in the

Triple Tradition; but this privilege was accorded to no other

parable. There is therefore no ground whatever for infer-

ring from the discj-epancy of the language of a parable in

Matthew and Luke {e.g., the parable of the lost sheep) that

it was not actually uttered by Jesus. The exact similarity

of thought and sequence of incident in that parable, as re-

corded by Matthew and Luke, proves to demonstration that

the two records are derived from one source.

The following are our conclusions therefore aboutthe addi-

tions to the Triple Tradition made jointly by Matthew and

Luke. (1.) Their omission by Mark furnishes no argument

for their rejection, inasmuch as Mark also omits the Lord's

Prayer, and obviously aims at narrating the acts rather than

the sayings of the Lord. (2.) Of the additions, some appear

to be based upon common tradition, or on documents modi-

fied by tiadition,— principally those short trenchant sayings

(includiug the Lord's Prayer) which are of a universal and

private application. (3.) Others appear to be based uiion a

common document ; and in tliese documentary additions

(as perhaps to some extent in the rest) Luke seems to

have modified the original tradition, in words and phrases,

with a view to purity of style and intelligibility, or to re-

move difficulties. (4.) lu clironological order and arrange-

mo"iit Matthew and Luke pursue divergent paths; Matthew's

object being to group and mass the teaching of the Lord,

while Luke aims at supplying motive, occasion, place, and

time for each utterance. It is scarcely possible to doubt

th.it the arrangement of neither is to be implicitly adopted.

There is much reason to doubt whether what is called the

Sermon on the Mount was actually delivered at one time

in the shape in which Matthew presents it ; and it is equally

questionable whether the lamentation over Jerusalem was

delivered in a village of Galilee, and whether the denuncia-

tion of tho Scribes and Pharisees (as murderers, on whom
should be avenged all the innocent blood shed from the

beginning of the world) was uttered at the table of a

Pharisee. (G.) As regards the parables, we have to de-

pend—in our conjecture as to the degree to which the

thoughts of Jesus have been preserved— mainly upon the

presence in them of the snme spiritual power and insight

which are perceptible in His other recognized genuine say-

ings. But the dissimilarity of the language of the parables

in Matthew and Luke (where the thought is the same) gives

no ground for denying that parables on the same subjects,

and to the same effect, were actually delivered by Him.

(7.) Since the hypothesis that Luke borrowed from Matthew

i.s untenable, and since therefore we must suppose that

Matthew and Luke borrowed these additions independently

from some early document, we may infer that, before the

times of Matthew and Luke, a document containing words

of the Lord had existed long enough, aud had acquired

anthority enough, to induce two editors or writers of

Gospels, apparantly representing different schools of thought

and writing for different churches, to borrow from it inde-

pendently.

This last conclusion is of the greatest importance ; for

though the document may be, and almost certainly was,

later than the Triple Tradition, yet it would have the advan-
tage of preserving the original utterances of the Lord com-
paratively unimpaired by traditional transmutations. Whea
to this consideration is added the authoritative nature of

the words of the Lord in this document, their direct refer-

ence to events, and the extreme improbability that any dis-

ciple would have, or could have, invented them,— for which
of the apostles or subordinate disciples could have invented

the discourse on "the lilies of the field," or the lamentation

over Jerusalem, or the speech which likens John to "a reed

shaken by the wind," and pronounces him the greatest of the

prophets, yet le.s3 than the least in the kingdom of God?

—

we are led to infer that in all probability we have in these

additions of Matthew and Luke a very close approximation

to some of the noblest and most impressive utterances of

Jesus Himself. With the exception of the healing of the

son of the centurion, and the narrative of the temptation,

the additions common to Matthew and Luke introduce no
new supernatural element.

The Additions and Peculiarities of MarTc.—It might Additiot

be expected that when we come to the additions peculiar peculiar

to each of the tliree synoptists we should find some increase
*'"''

to the accounts of supernatural events. Now it sesms to

be a staking proof of the antiquity of the Second Gospel

that we find in it no additions of this kind. Not that

Jfark does not lay stress ou what appears to be syiper-

natural ; on the contrary, he records acts of instantaneous

healing with greater minuteness of detail than any other

evangelist (vii. 31-37; viii. 22-26; ix. 14-27); but we
find in Mark no mention of our Lord's birth or child-

hood, and only the barest prediction of His resurrection.

As an explanation of the deficiency of information on

the resurrection, it has been frequently suggested that

the latter part of the Gospel may have been lost; and, less

frequently (Weiss, Marciis'evangelium, p. 511), that the

Gospel v/as deliberately closed with the prediction of the

resurrection by the mouth of an angel, because " the mani-

festations of the risen Saviour belong (according to the

earliest notions) no longer to the earthly sphere of the action

of Jesus, and therefore do not fall within the province of

the Gospel." Few Greek scholars, however, will be induced

to believe that the author of the Second Gospel deliberately

chose to end a book on the good news of Christ with the

words i4>oPolvTo yap. From a literary point of view the

•yap, and fronr a moral point of view the ill-omened

i4>oPoivTo, make it almost incredible that these words

represent a deliberate termination assigned by an author

to a compositiun of his own. Others have suggested that

the last page of the MS. may have been accidentally de-

stroyed. But this suggestion seems to overlook the con-

sideration that the MS. was in all probability written not

for a private library but for use in the church, and that it

would immediately be multiplied by copies. Again, we
know, from reference to Mat. xxviii. 8 and Lu. xxiv. 9,

that the common tradition ceases with the return of the

women from the Lord's tomb. But it is precisely at this

point that the genuine Mark (xvi. 8) also terminates.

Now, that a page should have been torn out containing

just that part of j\fark which followed after the close of

the common tradition would be a most remarkable and

unlikely coincidence. It seems far more probable that

Mark ends his Gospel here because the common tradition

ended here, and because he scrupled to add anything to the

notes and traditions which he knew to rest upon a higher

authority than his own. If this be the true explanation, it

stamps with the seal of a higher authority such traditioQS
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as have been preserved to us by so scrupulous an author.

We proceed therefore toau investigation of the peculiarities

of Mark, with a confidence in him increased rather than

diminished by the fact tliat lie has neither the introduc-

tions nor the appendices which ace found iu the rest of the

Gospels.

The first thing that strilces us in Mark is his duality.

Verbosity wo might be tempted to call it at the first siglit;

but though there is a certain disproportion in the space

assigned to detail, duality, and not verbosity, is the

better word. It is this duality which gave rise (see above,

p. 789) to the erroneous supposition that Mark had bor-

rowed from Matthew and Luke. But it may be shown, by

reference to passages where there can be no possibility that

Mark borrowed from Matthew and Luke (Mk. ii. 19; iii.

5; iii. 27; iii. 22, 30; v. 3, 5; xil. 44), that this duality

is a part of Mark's style. In many cases, e.g., iii. 22, 30
(Bick^€/3oiiX ?;(« and Jn-eS^ta aKd&apTov €;(«), it is almost

forced on the reader that the evangeli.st had before him two

versions of oua saying, and that in his "anxiety to omit

nothing "^ he inserted both. Whether there be any definite

traces of translation in his Gospel will be considered here-

after. But, so far, we merely note that some of ilark's

dualities of expression might be explained as double render-

ings of the samo original. Only one parable is peculiar

to Mark ; it is one that illustrates (iv. 26-29) the spread

of the kingdom of God by the quiet, uuperceived, and

gradual growth of corn. The subdued tone of this (one of

the most interesting of all the parables) was perhaps the

reason why it was not at first widely known, as it un-

doubtedly is the reason why modern readers pay it too little

attentiou. Mark also amplifies the story of the Baptist's

execution (vi. 20-2S), and the graphic story of the exorcism

of the "legion.'' For the rest, the other additions peculiar

to Mark consist either of dual expressions and amplifications

of detail, or of realistic details which would naturally be

subordinated in later times, as likely to be stumbling blocks.

For amplifications which treat of the resistance and ultimate

submission of unclean spirits see i. 26, 27 ; i. 44 ; iii, 7-

12; ix. 14-27
;
for others which relate to the crowding of

people round Jesus, the publicity of His work, and His

desire for solitude, see"i. 28; i 35-37 ; i. 45 ; ii. 1-4 ; ii.

15; iii 10-12; vi. 32-33, &c. The narrative also, from

first to last, abounds with expressions as to the manner and

look and minute action of Jesus during dialogues or miracles

(cf. iii. 5; vii. 31-37; viii. 22-26). In many of these

additions Aramaic words are given as the very utterances of

Jesus, e.ff., V. il,TaXi6d koC//,!.; vii. 34, 'E^^afia; xiv. 36,

'A,S^a; sometimes, also, names that are given by no other

writer, e.^., Bartima;us, Boanerges, and Dalmanutha.- Un-

questionably, under ordinary circumstances, this elaboration

of unimportant detail' (and especially the introduction of

' This is a quotation from Papias preserved by Easebins (Kirch-

nofer, p. 123): "For he {M.ailt) took great caro about one matter,

viz., to omit nothing? of all that (;iT]5ef wv) he heard." If Papias

RpokQ of our Mark, it would seem that this must refer rather to the

T.'ords tlian to the incidentH recorded in his very scanty Gospel. It

seems to be an apoloRy for the disproportion of the narrative. In

writing the nai-rativa just as ho took it down in notes (from Peter's

discourses) "Mark," says Papias, " committed no error," but simply

acted as a faithful reporter. We do not, of course, cotamit ourselves

to the truth of tliis statement ; we merely point out that the

hypothesis"that Mark's Gospel is a collection of "notes," will explain

Borae of the peculiarities of its style.

' Mark'.s custom of placing the Aramaic original side by side with

tbe Greek translation i3 perhaps in part suggested by tlie Palestinian

"dialect of our Lord's Iti'.c. in -which (especially in certain jihrases)

Greek and Aramaic voro blended togctlier, as in the plirase "my
Lord," no '^D, which stands for nO, xipie. See Lightfoot, Gate*.,

p. J 6 7, for this and other instances. But in Mark the reduplication

for tbe most part is confined to passages e.tpressive of strong emotion.

* Take, ss on instance, the wouniling of the hij^h priest's servant by

Pct'^r. Here Mark (siv. 47) merely records the wound; Matthew

names—for instances of which see the Apocryphal Gospels
passim) u a mark of a late writer, and of a composer of

fiction rather than history. But all the characteristics of

ilark support the belief that in his case they are rather the

excrescences and redundancies of one wlio trusted his

memory rather than his judgment, and who preferred to

report rather than to select and arrange.

One proof of the early composition of Mark is the rude-

ness and even vulgarity of his Greek. He uses a great

number of words which are expressly forbidden by the

grammarians. For example, of Mark's phrase icrxaTw; f^*'

(Mk. v. 23), Phrynichus says (ed. Lobeck, p. 3S9), "only
the canaille use it in this sense ;" the same grammarian also

warns his readers aga^wst Kpa/J/Saro; (Mk. ii. 4, 9, 11, 12).

Other words noted by Phrynichus, and used by Mark (.some

of which are also used by Matthew) but avtiided by Luke,

are ii.ov6<jj6a\jj.oi (ix. 47); ci'(r;^^/i(uv (for irXoiVio;, xv. 43);

KoXXv/3tcrTa(. {xi. 15); Kopatriov (v. 41); opKi^ijy (v. 7);

paTTitrfxa (xiv. 65) ; pa<j}i.cu? (z. 25).^ Such words as these

might naturally find their place in the mongrel Greek of the

slaves and freedmen who formed the first congregations of

the church in Home ; and they are therefore tokens of a

date of composition earlier than that of Matthew and Luke.

For it is not conceivable that such terms (some of which

would so have jarred upon the ear of an educated Greek
as almost to correspond to our " slang ") should be substi-

tuted in later times for a more tasteful vocabulary ; whereas

it is easily conceivable, and a priori probable, that better

Greek should, in the prosperous days of the church) be

substituted for worse.

It is a natural characteristic of an unpractised reporter

that he lays undue stress on a few vivid expre.ssions and
strikiiig words, and that he reproduces or exaggerates ana-

colutha which, though not objectionable in a speech, are

inconvenient in a book, because they tend to obscure or

subordinate the subject matter. Many "^uch words are

inserted by Mark, and avoided by Matthew or Luke, or by
both, e.//., o-;^L^o/i£ioTJs, i. 10; ayi'a<^05, ii. 21 ; Kto/ioTroXct?,

i. 38 ; araXoi', ix. 50. For irregidar constructions see iv.

28 (irA^pTjs criTO!, the correct reading); sii. 40, ol (caTc'trfioiTts

(altered by Luke) ; v. 23, tra i-n-iOfis ; note also the curious

change of constructicm from tra to the infinitive in iii. 1 5,

as compared with iii. 14. The Latinisnis of this Gospel

are well known: see xv. 15, to iKavov voxna-ai ; vi. 35,

wpa ttdXAtJ ; vi. 27, crTreKOL'XaTwp ; xv. 39, Kcvrvpituy. The
words Trpamjpiov (irv. 16), kt/ktos (xii. 14), and tfipayiXXoZv

(xv. 15) Mark shares with JIatthew. Other barbarisms

are the use of orav with the indicative, and the use of on
to ask a question (iL IG; ix. 11^ ix. 28), both of which

idioms are common in the Ada Pilati, and carhaps indicate

Latin influence.

A Btill more cogent proof of the early date of ^lark is tiat

this Gospel contains many expressions which would be likely

to be stumbling blocks in the way of weak believers, so that

they are omitted in the later Gospels, and would not have

been tolerated except in a Gospel of extreme antiquity. For

example, the strong expression (vi. 5, 6), "He tvas not able

to do there any rBighly work ;" the statement (i. 32, 34)

that all the sick were brought to Jesus, but that He healed

only maiit/, whereas Matthew (viii. 16) says that He healed

all, and Luke (iv. 40) that He healed each one (ivi tKatrroi)

;

(x.vvi. 62) adds the reproof addressed by Jesus to Peter; Luke («)il.

60,, SI) adds th.at it was the " riglit" ear, and th.at Jesus healed the

man; h^slly, the Fourth. Gospel, while omitting the healing, retains the

"light" car, and adds'that tlie servant's name was Malchus. In

such a case it is impossible to feel certain that the simpler narrative of

Mark may not have been niodihed by later accretions.

< Such" arguments as that " Hippocrates used jiaplt ' cannot coiuit

for anything against the geneial feeling of dislike for the word

expressed by the dictum of Phrynichus, "n 5t jiuifU ri Ifriy ovk t'

ris yvoiri."
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the attempt of His mother and brethren to lay hands on Him
on the ground that Ho was insane (iii, 20-21) ; the imputa-

tion of an ambitious petition to James and John, instead of

(as Slatthew) to their mother (x. 35); the mention of the

marvel of Pilate at the speedy death of Jesus, which might
have been perverted to support those who denied that Jesus

bad really died upon the cross (zv. 44) ; the statement that

Jesus only gave power to His apostles to cast out devils (iiL

15, correct text), and not (as Mat. x. 1) to heal diseases;

the enumeration of the different stages by v.hich Jesus, at

leagt on one occasion, effected a cure, and the description

of the, at first, only partial cure (viii. 24) ; the statement

that the fig-tree, instead of being withered up "immedi-
ately " (as Matthew, 7rapa)^prjiJ.a, xxi. 19), was not observed

to be withered till after the interval of a day ; the bare

statement (xvi 4) that the women found the stone rolled

away from the sepulchre (which might have been used to

support the statements of those who maintained that the

friends or enemies of Jesus had stolen His body), whereas

Matthew (xxviii. 2) distinctly meets such an objection by
E.«serting that an angel descended from heaven in the sight

of the keepers and rolled away the stone ;—these, and pro-

bsbly other expressions, indicate a very early date of com-
position, and a disposition to record facts as they came,

without emphasis or subordination. Mark neither masses
similar sayings or deeds, as Matthew does, nor supplies

motives and occasions, as Luke does. It is most interesting

to nolo that the words "law," "lawyer," which played so

prominent a part in Matthew and Luke, are not to be found
at all in Mark's narrative. His business is simply with the

life of Christ. Again, whereas Matthew and (in a less de-

gree) Luke are careful to point out that Jesus fulfilled the

sayings of the prophets, Mark, on the other hand, though
he recognizes in John the Baptist (i. 2) the messenger pre-

dicted by the prophets, sees in Jesus a Being too absorbing

and interesting as a man to find much time for contempla-
tion of Him as the mere fuliiller of prophecy. In a word,

Mark writes of Jesus, not as the destroyer or fulfiUer of the

law, not as the Messiah predicted by the prophets, not is

the refuge of the Gentiles, but ruther as a man ; subject to

anger, and disappointment, and weariness; not knowing all

things ; not able to do all things ; but endowed with

strange powers of healing the souls and bodies of men ; and
carrying out a mysterious plan for the regeneration of the

world, through a spirit of childlike obedience to God and
brotherly love towards men ; lastly, a man who assumed for

Himself and for His disciples a power of forgiving sins, and
who based all the success cf His pkns upon His predicted

death and resurrection, to be followed by a second coming.

True, Mark's Gospel is disproportioned, inartistic, and
uncouth— scarcely, indeed, to be called a book, but rather a

collection of graphic anecdotes. Yet it has a unity derived

from its naive simplicity and single-mindedness, in recording

whatever it records as it was delivered from the earliest

sources in its entirety; and possibly in that string of anec-

dotes the development of Christ's Jife and work may be
traced with not less clearness than in the. ampler and more
artistic production of Luke.

The Additions and Peculiarities of Maithew.—The prin-

cipal additions to the common tradition contributed by
Matthew alone are the following ;

—

(1) i. 1-17, the genealogy of Jesus from David ; (2) i. 18-25, the

annunciation, and tlie dreara of Joseph ; (3) ii. 1-12, thd adoration

of tho Magi
; (4) ii. 1^23, the massacre of children in Bethlehem

and the flight of the parents of Jesxis to Eg>'pt, together with their

retara to Nazareth ; {I) iii. 13-17, the reluctance of John to baptize

Jesus; (6) iv. 14-16, the fulfilment of the prophecy, "The people

that sit in darkness," J:c; (7) v. 5-10, the sii beatitudes on the

sorrowinpr^ tho meek, the merciful, the pure in heart, the peace-

makers, the persecuted; (S) v. 17-48, the new law is moro exacting

than the old law; (9) vi. 1-18, warnings against ostentation in

almsgiving, prayer, and fasting ; (lOJ vi. 34, " Sufficient for the

day is tho evil thereof"; (1 1) vii. 6, " Oive not that which is holy
to dogs,'-' &c.

; (12) vii. 13, 14, " Broad is tlie gate," &c. ;
(13', vii.

22, "In thy name have wc cast out devils," &c.; (14) is. 13 and
xii. 7, the saying, " 1 will have mercy and not sacrifice "; (JS) ix.

27-.34, the euro of two blind men and of a deaf man ;* (16) x. 5-S,
"Go not into any city of the Samaritans," ic., instrtictions to tho
twelve; (17) x. 23, " But when they pursue you in this city, fieo

unto Ihc oilier; for verily I say unto you. Ye shall not have gone
over the cities of Israel until the Son of Man he come"

; (18) x. 25,
"The servant is not above his master," &c.

; (19) xi, 28-30, "Come
unto Me, all ye that are weaiy," &c. ; (20) xii. 17-21, the prophecy
of Isaiah, " Behold my servant," &c., is fulfilled in Jesus; (21) xii.

22, 23, the healing of one that was both dumb and blind
; (22)

xii, 33, " Either make the tree sound and the fruit sound, or," &c.;

(23) xii. 36, 37, " Every idle word," &c.; (24) xiL 40, "As Jonas
was in the whale's belly," &c. ; (25) xiii. 14, 15, the fulfilment of a
prophecy of Isaiah in the misunderstanding of Christ's teaching

;

(26) xiii. 24-30, the enemy and the tares
; (27) xiii. 35, the fulfil-

ment of prophecy in Christ's teaching by parables ; (28) xiii, 36-43,
the interpretation of the parable of the tares ; (29) xiii. 44-50, " The
kingdom of heaven is like {a) a treasure, (i) a mercJiant buying
a pear!, (c) a net ; (30) xiii. 51, 52, Every disciple to biing forth

things new and old," &c.; (31) xiv. 28-33, the attempt of Peter to

walk upon the waves; (32) xv. 13, "Every plant that Jly heavenly
Father hath not jilanled shall be rooted up," &c. ; (33) xvi. 17-19,

tho blessing on Peter; (34) xvii. 24-27, the tribute money; (35)

xviii. 3, 4, " If ye bo not converted and become as little childi'cn,

ye shall not enter," &c.; (36) xviii. 10, "Their angeis do always
behold," &c. ; (37) xviii. 12-14, the parable of the hundred sheep
(given by Luke in similar language); (38) xviii. 15-18, "Tell it to

the church," &c., the course of procedure in case of qnarrel
; (39)

xviii. 21, 22, the question of Peter, " How often shall my brother
sin against me?" (40) xviii. 23-34, the parable of the unfoi giving
servant; (41) xix. 10-12, "There are some eunuchs," &c, ; (42) xx.

1-15, the labourers in the vinejaid; (43) xxi. 5, the fulfilment of

the jjrophecy, " Behold thy King cometh," &c,
; (44) xxi. 16, the

fulfilment ot the pronhecy. " Out of the mouth of babes and suck-
lings," &c.; (45) xxi.' 28-32, "I go" and "I go not "; (46) xxi. 43,
" The kingdom of God shall he taken from you, and shall be given
to a nation that bringeth forth the fruits thereof"

; (47) xxii. 1-14,

the parable of the despiteful and murderous guests (very dissimilar

in Luke); (48) xxiii. 1-3, "The Scribes and Pharisees sitin Moses*
seat, &c. ; (49) xxili. 7-12; ib. 15-22, " Be not called Kabbi," &c.,
" He that s\veareth by the altar," ire; (50) xxv, 1-13, the parable

of the ton virgins; (61) xxv. 14-28, the parable of the talents
; (52)

xxv, 31-46, the parable of the sheep and the goats; (53) xxvi, 51-54,
" Put up thy tword," and " Thiukest thou not that ( cannot now
pray to My Father." &c, ; (54) xxvii. 3"-10, the fulfilment of the
projihecy, "And they took the thirty pieces of silver," &c.; (55)

xxvii, 19, " Have thou nothing to do with that just man," &c.

;

(56) xxvii. 24-25, Pilate washing his hands; (57) xxvii. 52, 53,
" And many bodies of them that slept arose," &c.

; (58) xxWi. 62-66,

the Jews seal the sepulchre; (£9) "xxviii. 2-5, the angel rolls the

stone from the tomb of Jesus ; (60) xxviii. 9-15, the women clasp

the feet of the risen Jesus; the soldiers are bribed to say that

the disciples stole away the body ; (61) xxviiL 16-20, Jesus appears

to the eleven disciples on a mountain in Galilee.

The preface (chaps, i. and ii.) reveals a part of the pur-

pose of the whole Gospel, in tracing the genealogy of Jesus,

not from David merely, who was under the law, but from

Abraham, who was the receiver of the promise (Gal. iii.

16) and the father of the faithful (Gal. iii. 7). Such a

genealogy is the fitting preface of a book which aims

at exhibiting the law, not as trampled upon but as fulfilled

and developed into a higher law of promise, in which

aU the families of the world were to be blessed (Gen. xii._ 3).

But by this time also the church required some distinct

affirmation concerning the divine origin of Jesus. The gap

left in the opening of Mark's Gospel needed to be filled up.

The mere earthly pedigree from Abraham was insuf&cient;

nor did it suffice that Jesus should be declared to bo

spiritually the Son of God. It was necessary that the

verity of the spiritual birth of Jesus from the Father should

be embodied in a narrative so expressed as to be intelligible

to all

The differences between tne prefaces of Matthew and Additions

Luke are obvious, and need no stress laid on them, except
^^^l^^^'

as illustrations of the freedom which, at this period, was

allowed in tho handling of the various introductions to the

» Possibly ihe«e narratives may refer to events also described by

Mark; but, a» the language presenta no similarity, tbcy are placed here.
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Gospel tradition. It is obvious, for example, that Luke re-

gards Nazareth as the residence of Joseph and Mary from the

first (i. 26 ; ii. i), whereas Matthew seems to represent them

as selecting Nazareth for their new liome after the birth of

Jesus and the return from Egypt, only because they were

afraid to return to their old homo in Judtea, thereby fulfil-

ling an ancient prophecy (ii. 23). Throughout his preface,

as throughout his version of the Triple Tradition, Matthew

always bears in mind that Jesus came to fulfil the prophet?

as well as the law. The birth from a virgin (i. 25), tlie

birth in Bethlehem (ii, 6), the return from Egypt (ii. 15),

the massacre of the children in Bethlehem (ii. 18), and the

residence in Nazareth (ii. 23) are all spoken of as the con-

sequences of prophecies. It is scarcely fanciful, also, to see

some reference to the infancy of Moses, and the slaughter

of the Israeliti.sh children by Fharaoh in the massacre of the

children of Bethlehem by Herod.

Passing next to Matthew's version of the Triple Tradition,

we note first the prominence given to the law. Instead of

giving a chronological account of our Lord's acts and say-

ings, Matthew prefers to collect a mass of doctrine into one

continuous discourse, known from early times as the Sermon

on the Mount. This discourse follows almost immediately

(iv. 11 ; V. I.) on the commencement of His public life;

and it contains the new law of the new kingdom. The
Sermon on the Mount corresponds to the law given on

Mount Sinai, aud a thread of contrast runs through the

former, comparing in each case that which had been said

"of old time' with thatwhich tlie New Lawgiver prescribed,

and showing that in eacli case the new law, though more

goutle, was also more stringent aud more exacting than the

old. '-Depart from Me, ye workers of iniquity" (Lu. xiii.

27) is expressed by Matthew (vii. 23), "Depart from Me, ye

that work lawlessness;" and this word "lawlessness" is

found four times in Matthew, and not at all in the rest of

the Gospels. Luke recognizes that no jot or tittle is to pass

from the law till all be fulfilled ; but nowhere in Luke shall

we find the strong language which declares (Mat. v. 19)

that he who breaks, or teaches others to break, one of the

leastof the commandments of the law shall be called least

in the kingdom of God.

The genealogy traced from Abraham, and the stress

laid on prophecy, as well as the prominence thus given to

the law, all suggest that this book was primarily intended

for Jewish readers; and this supposition is confirmed

by the whole tenor of the Gospel. Matthew finds less space

than Lvike for the parables which point to the inclusion

of the Gentiles, and more for those which point to

the exclusion of the workers of lawlessness and of the

unworthy Jews. He alone among the evangelists has

the saying, " Jfany are called but few chosen ;" and the

distinction between the "called" (KAijroi) and "chosen"
(eK/Wroi) is the more remarkable, because Paul uses

the two words almost indifferently, and Luke (though

he too has the parable of the unworthy guests) has not

ventured to use KXijToi in Matthew's disparaging significa-

tion. But Matthew, more than the rest of the evangelists,

seems to move in evil days, and amid a race of backsliders,

among dogs and swine who are unworthy of the pearls of

truth, among the tares sown by the enemy, among fisher-

men who have to cast back again many of the fish caught
in the net of the gospel ; tho broad way is ever in his mind,
and the multitude of those that go thereby, and the guest
without the wedding garment, and the foolish virgins, and
the goats as well as the sheep, and those who even " cast

out devils " in the name of tho Lord, and yet are rejected

by Ilira because they " work lawlessness." Where Luke
speaks exultantly of "joy in heaven" over one repentant
sinner, JIatthew in more negative and sober phrases
declares that it is not the will of the Father that one

of the little ones should perish ; and as a reason for

not being distracted about the future it is alleged thct

"suRicieut for the day is the evil thereof": see above,

(10), (11), (12), (13), (28), (29 c). (.-iO), (52). It is far-

fetched to suppose that these subjects are selected or

amplified in antagonism to the doctrine of Paul: The
condition of the Jews, their increasing hostility to the

Christians, and the wavering or retrogression of many
Jewish converts when the hostility became intensified

shortly before and during the siege of Jerusalem,— this may
well explain one side of Matthew's Gospel ; and the other

side (the condemnation of " lawlessness ") might find an ex-

planation in a reference to Hellenizing Jews, who (like some
of the Corinthians) considered that the new law set them
free from all restraint, and who, in casting aside every

vestige of nationality, wished to cast aside morality as well.

Viewed in the light of the approaching fall of Jerusalem,

and the wavering or retrogression of great masses of the

nation, the introduction into the Lord's Prayer of the words,

"Deliver us from the evil," and the prediction (xxiv. 12)

that "by reason of the multiplying of lawlessness the love

of many shall wax cold," will seem not only appropriate,

but typical of the character of the whole of the First Gospel.

Besides the fulfilments of prophecy mentioned in the pre-

face, Matthew sees several others (6), (25), (43), (44), (54)

which are not mentioned in the Triple Tradition, and these

applicatic^ns of prophecy sometimes contain obvious confu-

sions. For example, Matthew sees in our Lord's entry into

Jerusalem a fulfilment of the prophecy :
" Thy king cometh

. . . .sitting upon an ass, and a colt the foal of an ass." The
repetition seems to denote one animal, after the manner of

Hebrew poetry, and only one is mentioned by Mark and

Luke ; but Matthew, applying prophecy mote closely,

speaks of two, and adds (xxi. 7) " they brought the ass and

the foal and cast their clothes upon ikem, and he sat upon
litem." Again, in speaking of the " potter's field" (xxvii.

9), he quotes, as from Jeremiah, a prophecy that is really

from Zechariah xi. 12 (the word translated "potter" is

rendered by Ewald "treasury"; and [though Aquila has

TrXaa-Trjv] the LXX. has xwvcvr-qpiov, "foundry," neither of

which renderings will suit Matthew's application). Again,

though Luke speaks of the "sign of Jonah," Matthew alone

makes Jesus publicly declare that, as Jonah was three days

and three nights in the belly of the whale (xii. 40), so He
shall be three days and three nights in the heart of the

earth; and such a declaration, -exciting no questioning in

the disciples, nor wonder in bystanders, appears in the

highest degree improbable, and looks like a later application.

It will be remembered that Matthew alone'has the inac-

curate statement that the murdered Zachariah was the sou

of Barachiah (xxiii. 35) ; and perhaps an inaccuracy result-

ing from a lapse of memory may explain, not only the use

of the name of Jeremiah above, but also the quotation " Ho
shall be called a Nazarene" (ii. 23), which is found in no

existing book of prophecy. Similarly (perhaps) Mark,

through lapse of memory on tlie part of those whose tradi-

tion lie records, quotes (i. 2), as from Isaiah, according to

the correct reading (the A. V. reads "prophets"), a prophecy

composed of two pas.sages, the first of which is from Malachi,

and only the second from Isaiah. It laust be remembered

that, without the modern means for rapid reference, verifica-

tion was a much harder task then than now, and much
more trust was necessarily given to memory.
Few new miracles are introduced by Matthew into the

body of his work (15), (21), (31), (34). Two of these con-

sist of acts of healing; and two are connected with Peter,

viz., Peter's partial success in walking upon the wave.s, and

his (supposed) extraction of a stater from the mouth of a

fish. But the words implying the latter miracle have

possibly arisen from a misunderstanding; at all events
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they leave in the mind "a doubt whether, in this instance,

«')nio essential particular may not have been either omitted

or left unexplained " (FarrarV Life of Christ, voL ii. p. 46).

la its moral teaching this Gospel lays special stress upon

the sin of^religious ostentation and hypocrisy. In a strong

pissige (xii. 33) consistent undissembling wickedue.ss is

preferred to dissembled wickedne.s3, and the Pharisees are

described at greater length than in any of the other Gospels.

Yet this Gospel does not always dwell upon the dark side

of Christ's doctrine. It preserves also some of the Lord's

most " comfortable " sayings : the blessings upon the meek
and merciful ; the saying that the angels of the little ones

always behold the face of the Father ; and above all that

Biying which is a gospel in itself, "Come unto Me, all ye

that labour, and are heavy laden," itc. (xi. 28-30).

In speaking of the date of Matthew's Gospel, so far as it

can be determined from internal evidence, we must remem-
ber that, if the work be composite, the fact that some of

Matthew's additions are clearly late will not show that

others may not be early. The saying, for example, that the

disciples shall not have gone over the cities of Israel till the

Son of Man shall have come (x. 23), seems to be an early

and unaltered reminiscence of a saying of Jesus, which was
not generally adopted in tRe tradition because of its recog-

tized difficulty at a later date. It is possible that Matthew
may consider the coming of the Son of Man fulfilled prim-

arily in the transfiguration ; for whereas in their prefaces

to the transfiguration Mark and Luke write, " There are

some standing here who shall not taste of death till they see

the kingdom of God" (Mark adds "coming in power"),

Matthew substitutes for " kingdom of God," ic, "the Son of

Man coming in His kingdom." But, whatever may have been

Matthew's theory, the ditficulty of the utterance iu Matt. x.

23 implies its early date. On the other hand, a decidedly

late dat^ seems implied in the expression " up to this day,"

which is twice found—once in the addition xxvii. 8 (the

potter's field) and again in xxviii. 15 (the bribing of the

guard by the chief priests). Yet these additions appear to

be in the style of the writer both of the preface and the

appendix, and of the other passages peculiar to Matthew.'

It would follow that all these passages are of a late date,

not added to the tradition till long after the death of Christ.

The interval must have been long enough to allow, for ex-

ample, the "potter's field"—and this argument holds

whether the story of the potter's field (xxvii. 8) be historical

or not—first, to acquire the name of the Field of Blood, and

^ Want of space verniers it impossible to state llie gromidg on which
it seems probable that Matthew consists only of (1) the Tnple Tradition

;

(2) extracts from a boolc or tradition of the words of the Lord from
which Lulve also borrowed ; and (3) an introduction, framework, and
appendix, all added by one hand ; though possibly the introduction

and appendix, being borrowed, the former from an .\ramaic source, the
latter from a Latin source, may show differences of idiom not wholly
concealed by the overlying style of the author who works up the
materials. A similar use of the particles Se and Kai, and of participles,

runs throughout almost all the non-traditional narrative parts of
Matthewj and the rhythm of the sentences is very similar. But the
linguistic evidence has not as yet been so selected, da-^sified, and con-
centrated as to obtain any certain results. And until this is done,
inferences drawn from isolated phenomena are likely to bo very mis-
leading. F.or example, it has been infen-ed (Weiss, Mattkansevan-
geHum, \>. 502) that the use of the form 'IfpovaaX-fiij. occe only in
filatthew (xxiii. S7, in a passage .almost identical with Lu. xiii. 34,
whereas Matthew uses '\€poa6\vu.a eleven times) proves that JIatthew
borrowed the passage in which it occurs from an Aramaic source.

Now it is true that other reasons make the hypothesis of an Aramaic
Botirco for the identical passages in Matthew and Luke extremely pro-
bable; but this use of 'ItpovfraKi'itx is quite insufficient proof. For a
comparison of Paul's use of 'Ifpo(rS\v/xa (Gal. i. 17, 18; ii. 1) and
'Upoua-a\T}ii (Gal. iv. 25, 26) will show that the same author might
ase the one form geographically and the other in a higher style, theo-
logically or rhetorically. And this may possibly be held to explain
the use of '\epovtra.\T,fji by M?ttthew in the highly rhetorical passage in
^rhich alone it i3 found.

secondly, to retaiu that name for so long a period (nearly

at least a generation) as to make it possible for a writer to

speak of the acquisition of the name as a far distant fact,

writing that the name is still borne, even " to this day."

The same expression in xxviii. 1,5,—where it is .said that the

false charge against the disciples, of stealing the body of

Jesu."., is commonly reported "unto this day" by "the
Jews,"—warrants the same inference ; and tliis inference is

corroborated by the remarkable use of " the Jews." The
author of the Fourth Gospel, writing at a much later date,

habitually speaks of " the Jews " as an alien race, quite

separated from the Christians ; but this is not in the

manner of the synoptistic tradition.

The uncertainty in which Mark left the resurrection of

Jesus would naturally seem to later writers to require to be

removed ; and accordmgly we find that Matthew adds to the

vision of angels (two instead of one) a manifestation of Jesus

Himself. But the whole of this narrative (xxviii. 9-20),

thoug'n apparently in Matthew's style {cf, for example,

the remarkable use of ol ii, without the oi p-iv, in the sense

of "others," in xxviii. 17 with that in xxvL 67), and
though containing internal evidence of being composed long

after the evente narrated (xxviii. 15), is nevertheless

strangely disjointed. Yet its very defects, its disconnected-

ness, incompleteness, and abruptness, indicate a date earlier

than that of the more connected and completer narratives

of the Third and Fourth Gospels. Matthew separates from

JIark's narrative at the departure of the women from th'=i

tomb, having previously given an account (repeated by dc

other evangelist) of the resurrection from the dead of a

great number of "saints," who "went into the holy city

and appeared unto many." To Mark's simple statement

that the women " found the stone rolled away " Matthew

adds a graphic account of a glorious angel visibly descending

from heaven, filling the keepens with fear, and rolling the

stone away. Then, immediately after the women have

departed with the angelic message, to bid the disciples to

go to Galilee, Jesus suddenly appears to them. They clasp

His feet, while He repeats over again the message that the

disciples must go to Galilee there to behold Him. Without

any further mention of the place cf meeting, the disciples

are said to have gone to " ike mountain, where Jesus made
agreement (erafaTo) with them (to meet them)." To avoid

this dislocation, there has been suggested the desperate

remedy (Weiss, Matlhdnsevangelium, p. 582) of rendering

cTofaTo, " laid down the law," with reference to the Sermon
on the Mount; but the probable solution is that Matthew
here extracts and separates from its context some ancient

tradition which is obscured through want of its framework.-

Again Matthew tells us that, upon this mountain, only the

eleven were present, and that while some of them worshipped,

others "doubted." This statement is of value as evidence

that it was acknowledged, even so late as the compilation

of Matthew's Gospel, that some at least of the manifestations

of Jesus were of such a nature that, while they bt-ought

Immediate conviction to some beholders, they did not at once

convince others, even of His nearest disciples; in other

words, the manifestation of Jesus depended upon other con-

siderations than the mere physical sense of sight. But, on

the other hand, the statement seems quite inconsistent with

the supposition that in previous manifestations in or near

Jerusalem Jesus had been recognized and worshipped by

all the eleven. The last words of the Gospel represent

Jesus as commissioning His disciples to go into all nations,

preaching His gospel, and baptizing in the name of the

Father, the Son, and the Holy Ghost. The thought con-

° In a somewhat similar manner the author of the Second Epistle

of Eeler speaks of "the holy mount" (2 Pet. i. IS), assuming that

his readers would understand the definite reference to the mountain ol

the transfiguration
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tained in these words furnishes a suitable termination to the

Gospel ; but there is every probability that we have not

here the exact words of Jesus Himself. Not to speak of

the introduction of the later baptisD)al formulary, " in tlio

name of the Father, the Son, and the Holy Ghost," the rest

of the vocabulary is not found in the words of Jesus
as recorded in tho Triple Tradition, but is peculiar to

Matthew. For example, (1) the word ixaSrjrevuv (xxviii.

19) is used three times by Matthew, and nowhere else in

the New Testament, except once in the Acts
; (2) the

expression trwrt/Was tov alCivoi (xxviii. 20) is found five

times in Matthew, and nowhere else in the New Testa-

ment, except once in tho Epistla to the Hebrev/s ; and (3)
the word rqpeiv (xxviii. 20), used by Matthew six times, is

used once only by Mark, and not at all by Luke.
It is noteworthy that Matthew makes no express mention

of the ascension of Jesus. But it is possible that he con-

siders this final manifestation on the mountain-top to have
terminated with the ascension; for JSIatthew, describing

the farewell of Jesus, appears to have in his mind the
picture, contemplated also by Daniel, of the Son of Man
endowed with all power and seated on the clouds of

heaven. Compare Daniel vii. 14, " cSoOri airS iiovcrla,"

with ]\Iatthew xxviii. 18, "iSoffrj /ioi T-aa-a efofo-io." And
this perhaps may explain the twice repeated saying of

Matthew, that some of the disciples should see the Son
of Man coming. The manifestation of Jesus upon the
mountain in Galilee, commissioning His disciples to go
forth to make disciples of all the world, and claiming all

kingdoms for Himself, might well seem a fulfilment of

these two prophecies (x. 23 ; xvi. 28), as well, as a fitting

close to the book of the Gospel.
AdditioM Additions and Feadiarities of Luke.—The principal

passages peculiar to Luke are :

—

peculiar

•u Lake.

(1) i. 1-4, the dedication to Theophilus; (2) L 5-25, tne vision
of Zadiaiias; (3) i. 26-3S, the anuunciation

; (4) i. 39-15, tho
meetinf; of Elisabeth and Mary; (5) i. 46-66, the song of llory; (6)
L 57-80, the naming of John and the song of Zach.-irias; (7) iL 1-

7, the journey of Mary to Bethlehem
;
(S) ii. 8-20, the vision of the

shepherds; (9) ii. 21-35, the song of Simeon; (10) ii. 36—10, tho
prophetess Anna; (11) ii. 41-62, the child Jesus found in tlie temple;
(12) iii. 1, the precise date of the coBimencement of the puMio life

of Jesus; (13) lii 5-16 (except vers. 8 and 9), the teaching ofJohn
the Baptist; (14) iii. 18-20; Herod imprisons John; (15) iii. 23-38,
the genealogy of Jesus from Adam; (16) iv. 13, tlie devil departs
from Jesus "for a season"; (17) iv. 14-30, Jesus preaches at
Nazareth; (18) v. 1-11, the miraculous draught of fish and the call of
Simon

; (19) v. 17, preface to the healing of the paralytic
; (20) v. 39,

" No one havin" drunk old wine desireth new, ic; (21) vi. 12-13,
preface to the choice of tho apostles; (22) vi. 24-26, " Woe unto
you that are rich," &c.

; (23) vi. 32-35, " Love your enemies," ic.
(in language peculiar to Luke); (24) vii. 1-10, the healing of the
centurion's servant (in language peculi.or to Luke); (26) vii. 11-17,
the raising of the widow's son at Nain ; (26) vii. 21, 22, the acts of
healing wrought before John's disciples; (27) vii. 36-50, the sinful
woman and the parable of the two debtors: (28) viii. 1-3, the
names of the women who accompanied Jesus; (29) ix. 51-56, James
and John wish to call down fire on tho Samaritans; (30) ix. 61,
62, " No one having put his hand to the plough," &c. ; (31) x. 1,
the appointment of the sovejity

; (32) x. 17-20, "I beheld Satan
as li,c:htning," &c.

; (33) x. 25-37, the good Samaritan; (34) x. 33-
42, iVlartha and itarjr;"(35) zi 1, "Teach us to pray," &c. ; (36)
xi. 6 8, the friend -yerauaded by imponnnity; (37) xii. 13-21, the
rich fool; (38) xi. 21-22, "When the strong ra.in armed," &c.;
(39) xi. 27, 28, " Blessed is the womb that bare Thee," &c.

; (40)
xii: 32, 33, "Fear not, little flock," fee; (41) xii. 35-38, "Let
your loins be girded about," &c. ; (42) xii. 47, 48, " But that ser-
vant that knew not his lord's will." Jtc.

; (43) xii. 49-60, "I camo
to send fire on earth," &c. ; (44) xii. 54-57, " When ye see a cloud
rising," fee.

; (45) xiii. 1-9, the Galileans slain by Pilate, and tho
mrable of tho fig-trco; (46) xiii. 10-17, the healing of the woman
board by Satcn; (47) xiii. 23-27, "Are there few that be saved?"
and tho answer; (48) xiii. 31-34, "Go tell that fox," &e.; (49)
xiv. 1-6, the healing of the dropsical man on the sabbath; (60)
xiv. 7-11, "Sit not down in tho highest room," &c. ; (51) xiv. 12-
14. " Wlicn thou niaktst a dinner," &c.

; (52) xiv. 15-24, tho dis-
courteous guests; (53) xiv. 28-33, "Which of you intending to
build a tower." tc- (5n xv. 1-10, the lost sheep (different iu

Jiatthew), and the lost piece of silver; (65) xv. 11-32, Iho pro.
digal son; (56) xvi. 1-12, the unjust steward; (57) xvi. 14-31,
Dives and Lazarus, with preface; (58) xvii". 7-10, the mastermustbe
served before the sei-vant; (59) xvii. 11-19, the grateful Samaritan;
(CO) xvii. 20-22, " Tho kingdom of God cometh not with ohs.-r-

vation,"&c.
; (61) xvii. 28-30, " It shall be as in the days of Lot,"

&c; (62) xviii. 1-8, the unjust judge; (63) xviii. 9-14, the
Pharisee and the publica'h; (64) xix. 1-10, Zacchaeus; (65) xix.

11-27, the parable of the pounds (different in Matthew); (66) xix.

39-44, "If thou hadst known eVen thou," &c.
; (67) xx. 18,

"Whosoever shall fail upon that stone shall be broken,"^ &c.

;

(63) xxi. 18, " There shall not an hair of your head perisli;" (69)
xxi. 23-26, "There shall be great distress in the land," &c.; (70)
xxi. 28, "And when these things begin to come to pas.s, theu look
up," &c.; (71) xxi. 34-38, "But take heed to yourselves lest at

any time your hearts hs overcharged with surfeiting," &c.
; (72)

xxii. 14-16, with parts of 17 and 19, " Vv'ith desire liave 1 d.esired

to eat this passover with you," &c.
; (73) x.vii. 31-34, "Simon,

Simon, behold Satan hath desired to have you, &c.
; (74) xxii. 35-

38, " When 1 sent you without purse,*' &c. ; (75)^ xxii. 43, 44, tlie

angel strengthening Jesus
; (76) xxii. 48, 49, " Betrayest thou the

Son of Man with a kiss?" (77) xxii. 51, the healing of the
wound of the high priest's servant, (73) xxiii. 5-i2, Jesus is sent

by Pilate to Heiod; (79) xxiii. 13-15, Pilate proposes to release

Jesus; (80) xxiii. 27-31, "Daughters of Jerusalem, weep not for

Me," &c.; (81) xxiii. 39-43, the penitent thief
; (82) xxiii. 48, 49,

the crowd heat their breasts and return
;

(SS)-* xxiv. 12, Peter sees
'

the linen clothes in the open tomb; (S4) xxiv. 13-35, the walk to

Emmaus
; (85) xxiv. 36-49, Jesus ajipears and eats in the presence

of His disciples; (86) xxiv. 50-53, Jesus parts from the disciples

near Bethany,* and they return to the temide.

Before speaking in detail of the passages peculiar to Ltike,

it will be convenient to consider his avowed purpose in

writing, and some peculiarities of his style. The dedica-

tion to Theophilus, a name which is now believed by many
to be merely typical of every reader who is so far " loved of

God " as to be admitted i'lito the church of Christ, stateo

that the author purposes to write an account " iu order,"

and implies that many previous' " attempts " (cTrif^etfyricrav,

a word implying impotence; </. Acts ix. 2, 9; xix. 13)

at similar compilations had not been "in order";

further it informs us that the object of the treatiseiwas

not to tell the reader anything that was new, but rather

to give him an ampler knowledge of the certainty of

those things which were iTien and always had been fully

believed in the church, even as they had been handed
down by those who hud been from the beginning eye-

witnesses and ministers of the word. Without going so

far as to affirm that the word handed down (Trape'Socrav)

excludes written tradition CWestcott's Introduction, 186,

203), it is at least remarkable that Luke distinguishes

between the " eyewitnesses " and those whose attempts he
disapproved,—saying that tho latter attempted to draw up a
" connected narrative," whereas the former merely " handed
down " the facts. This amounts almost to a denial on tho

part of Luke that any " eyewitness " (that is to say, apostle)

had up to that time written any narrative (so far as Luke
knew) of the life of Christ. It implies also that the words

and deeds of the Lord had been recorded by many without

arrangement, and that the author purposed to arrange them.

The literary and artistic purpose of the author appears in

words and phrases, as well as in the conceptions. Writing

perhaps principally for readers to whom the Greek of tho

^ But possibly this passage is also found in Matt. xxi. 44.

^ Tho genuineness of this passage is doubtful.
^ The genuineness of this passage is doubtful.
* The clause describing the ascension is omitted by Tischendorf.

° It is very doubtful whether tho aorist teuse {eirex^lpTjtraf) neces-

sarily implies (Westcott, OospeU, p. ISO) that " St Luke .speaks of the

'attempt' as of something which had no influence at the present

. . . . {attempted, not have attempted)." In the New Testament

tho proper distinction between the aorisi and perfect cannot always

be maintained as it can in cfassical Greek. For example (Mk. xiv. 9),

our A. V. rightly renders i-iro'titirfv, " sh hnth doiit what she could :

"

and it would seem absurd to say that the norist iirol-rttrfv represented

an action "which had no influence at the pM-sciit," in the face of tiie

following words, " Throughout the whole world this aleo that sfco

hall; done (t ivoi-na:i>) shall be spoken of lor a memorial of h«r."
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original tradition would be in many respects distasteful, he

Babstitutes more classical words for many that are used by
Matthewend Mark in the Triple Tradition (see above, p. 790).

Even the use of " sea " to denote the Lake of Gennesareth,

is objectionable to him, and he always substitutes " lake."

The Latinism Ko&pdvnjs for farthing (Mat. v. 26 ; Mk. xiL

42) is altered or omitted by Luko. He prefers iroptvofLai

to virdyui. Versed as he is, and as his readers would be, in

the metamorphoses of the heathen stories, he shrinks from

applying the word "metamorphosed" (Mat. xvii. 2; Mk.
Lx. 2) to the transfiguration of Jesus, and substitutes (is.

29) "became different." He dislikes repetitions also, as

much as he dislikes low-class words : compare v. 32, 33 ;

vi. 1.0; viiL 21, 15, with the corresponding passages in

Matthew and Mark ; and note especially, in the cure of

tlitf palsied man (Mat. ix. ; Mk. ii ; Lu. v.) how Luke not

only avoids the word Kpa/3/3aro9, for "bed " (noted by Phry-

nichus as objectionable, Lobeck, p. 62), but also, to avoid

repetition, uses three substitutes in succession,—(v. 18)
kAjVijs, (v. 19 and 2-1) kXiviSiid, (v. 25) i<j> <5 (or 8) KariKciTo,

where JIark is content to use the objectionable Kpa/3ySaros

four times. When writing in his own style he is fond of long

and sonorous words, such as 8mSos for 80s (Mat. xix. 21 ; Mk.
X 21 ; LiL xviii. 22), Sia^tpi'Jo/xai, Siayoyyv^eiv, and the com-
pounds of Slol generally; compare also his use of 7repirroioC/:tat

(jcvii. 33, correct text), and of fmoyorcti' (ti.) for o-oJ^cii'.

Thestyle The question of Luke's style is specially important

of Luke, because the striking differences between certain portions of

his Gospel which are all, though in very different styles,

found in his Gospel alone (occurring neither in the Triple

Tradition, nor in the parts which Luke has in common with

Matthew or in common with Mark), might naturally in-

duce even a careful student to believe that they are com-
posed by different authors. For example, take as a criterion

the use of xai and St. In classical Greek, and indeed in

almost every Greek except the ultra- Hebraic, the particle 8e

is of constant occurrence. The fact that it does not occur

more than six or seven times in the whole of the Apocalypse,

and not at aU in the first book of the Maccabees till chap.

iii. 36, would naturally lead us readily to believe that the

former was written by a Jew who knew little of Greek
literature, and that Jerome was right in saying that the

latter is a translation from a Hebrew original. Applying
this test to Luke, we find that in the 80 verses of Luke's

first chapter, it occurs 16 times, while in the 19 verses of

3L-25-42 it occurs 16 times ; or in other words. Si is (pro.

portionately) used more than four times as often in the

ninth chapter as in the first. Thb suggests the inference

that Luke's introduction has an Aramaic origin. But if we
turn to the Acts we find that in the first chapter, containing

26 verses (or 19 verses of narrative and 7 of a speech), Se

occurs only twice ; whereas in the ninth chapter, which con-

tains 43 verses, Se occurs 35 times. Yet an Aramaic origin

has not been thought, by any consensus of competent autho-

rities, necessary or orobable for the first chapter in the
Acts,

Although, therefore, it is possible that the first two
chapters of Luke may be a direct translation from an
Aramaic original, yet there is an alternative. The alterna-

tive is that Luke, a man of letters and skilled in composi-

tion, consciously or unconsciously adapted his style to the
subject, feeling that a different style was required on the
one hand by the Magnificat and the Nunc Dimittis, and oii

the other hand by the graceful domestic narrative of the
contrast between the sisters Martha and Mary.
' This will be made all the more probable if it can be shown that
Luke had studied and imitated the LXX., and in particular the
Greek Apocrypha. Words not used (or seldom) by Matthew and
Mark, but by Luke and the Apocryphal writers, are 4iri0\etf,oy,

ivoairaffdtyTuv, iiriffdWfiiti the sense of "belonging," tm<riTtffti6sj

the use of fii^iffroj for God, aTiy/iii, tumBiKKnv, ttSetrot,

vfpiviraadm, KatpOs hurKtrrfis, toxfli acd \tiirtre\tt But far

more etriking than mere words (for Matthew and Mark might be
shown to have some peculiar words in common with the Apocrypha)
are the sentences in the Apocrypha which eeem to hevo suggested
similar sentences in Luke. For ex.oiuple, compare Luke's etory of

the rich fool (xil 19) with the following pi.s«ij[o from Sirach (xi.

18) : "There ia one that gathereth weullh from hia overheed and
pinching; and thia is the Jot of bis reward. In the hour when
be sayetii, 1 have found rest, and now let me eat of my gocd
things, even tlutn he kuowetli not what season shall pass away,

and he shall -leave these thin^ unto others and shan pcriah,'

A^ain, in the parable of the unjust jud;;o, there ia a etrikiitg

similarity between the words (xviii. 8) " Though bo bear lone

with them (^aitpoOuuc?), 1 tell you He will avenge them speedily,

and (Siracb xxti. 22), "And Ho will surely not delay ; nor i^ill

He bear long (^aitpoSuu^o-f) with them" ; so also between (i. 42)

"Blessed art thou among women," and (Judith xiii. 17) " lileswed

art thou, O daughter, by the Most High God, above oJI the women
thalarein the earth"; aod hnt.w<>on (vi. 35) " l»ve ye yo'jr enemiea

. . . and yo shall be the fhildren of the Highest,' and (Sirach iv.

10), " Be as a father onto tba fatherless . . . and thou shalt lie as

the son of the Highest." Occasional siniilarities of though' and

even of wonia are lound between Matthew and Majk and the t.XX.

Apocrypha; but it cannot be said of either of them, as it can "f the

Third Gospel, that it is saturated with the LX X. diction. In n.aoy

cases there is an allusive use of LXX. words. For example, Luka
(xxiii. 51), telliDg us that Joseph of Arimathceahad not "consented

to" the wicked decision of the Pharisees against Jesus, osesawi^id

not elsewhere used in the whole of the New Testaaaent. "Why?
Because the word is used by the LXX. (Exod. xxiii. 1) in apassaJEf

expressly prohibiting combinations for false judgment :
' Thou

shalt not consent with i.<xvyKaraeii(ni) the unjust to become an nnjust

witness ; thou shalt nofbe with tne stronger side to do ill ; thou

shalt not add thyself with the multitude to shut ont judgment."

Again, when Luke (xxiil 49), telling how the " acquaintances " of

Jesus stood at a distance from the cross, uses the word " yyuaroi

— not elsewhere found in the synoptists, —there can be little do'jbt

that he has in his mind the passage from the LXX. (Pb. Izi-rii. 8X
"Thou hast put mine acquaintances (7j'wffTou$) far from me." Com*
pare also the use of iyKaSiruus, only found ones in Lake (xx. 80),

with the use of tho v/ord in the LXX. (t.vico only) Job six, 12 ;

xxxi. 9. See also a similarity implied between the aged Abraham
and Sarah on the one hand, and Zaoharias and Elisabeth on the

other, in the similarity between " irpo3€^i/«<S7-«j ^jji^puv^ (Gan,

xvii- 11) and irpo^tySTjKOTes tV raU jjfiipais " {Ln. i. 7).

Our conclusion must be (1) that aa Lake has modified

the Triple Tradition, and the words of the Lord coinajon

to himself and Matthew, by alterations of w.^rd8 and

phrases, so and much more has he modified other tradi-

tions or documents which he has introduced into his

work ; and (2) that- those portions of the part of iihe

Gospel peculiar to himself which have a more archaic and

Judaic rhythm and vocabnlary than the rest may be

either translations from Aramaic documents, or imitations,

conscious or unconscious, of the books of the LXX.,

—

natural adaptations of the style to the subject, like tho

language of Shakespeare's Julius Caesar as compared with

the less simple and dignified language in his English playa

of the same date. It is probable, however, that when the

evidence is more thoroughly classified than it has hitherto

been, it may at least demonstrate the existence of different

documents in Luke, whether translations or not.

Impossible though it is here even to summarize the evidence, we

may give the reader a conception of the nature of it AttentionW
been called above to the use of tho form i Kipios, " the Lord," in

narration, as being an indication of lata authorship. But this fo.-m

occurs several times in the body of Lnke's Gospel : namely, in the

passages containing the raising ot tho widows son at Nam 'viL

13) ; the appointment of the seventy (x. 1) ; tho rebuke of tb«

Pharisees (xi. 89); the preface to the parable of the faitbfvil and

just steward (xii. 42) ; the healing of the danghtar of Abraham

bound by Satan (xiii. 15) ; the parable of the sycamore tree (x-vii

B, 6) ; the parable of the nnjust judge (xviii. 6) ; tho etory of

Zacchasna {xix. 8); warning to Simon Peter (xxii. 81); Const 9

look (xxii. 61) ; and the verse where it is said that they found not

the body of the Lord Jesus (xxiv. S). Many of the above passages

certainly show signs of translation ; and when we remember that

i
the Gospel of the Hebrews (see below, p. 818) always uses the fora

I
6 Kipws, and never 6 "Iijaous, we see herein a confirmation of the

theory that these passages in Lnke are translations from Aramaic.

Another testing word is 'ItpouffoA*/!. Luke uses 'IspouiraX'^/i aioat

! twenty-six times, 'Upo(r6\viia only threa timea (iL 22 ; xix. 28

;
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xxiii. 7). It has been shown abovo that the latter form is some-

.times used geographically by writers who use the former rhetori-

cally or liistorically ; but it is certainly remarkable that in ii. 22

and 41 the two forms should bo used, apparently in the same
Benss, dvTiyayav aiirhv ets 'lepocriKvuct and ^iropeiioyTO . , . cis

'Upuv{T(i\jifi. Many other test words might bo mentioned, the
converging evidence of which, added to the internal evidence of

thought (and perhaps corroborated by the evidence of special forms,

e.g., ^\dav for ij\0oy), may possibly hereafter enable future critics

to distinguish with certainty between the different strata of Luke's
narrative. But no certainty is possible in the present condition of

the evidence." There has been abundant labour but Insufficieut

Iclassification of evidence, and no attempt at all to represent it in a

concentrated form.

Peculi- Passing now to the consideration of Luke's additional

fSi'^'
°f bubject matter, and reserving the supernatural element

i^ispel. to the last, we wiU speak first of the doctrine. Tlie

key-note is struck in the song of Zacharias, and repeated

in the first sermon of Jesu,s in Nazaretli. The object of

the messenger of Jesus is (i. 77) " to give us knowledge

of salvation " by " the remission of sins," by reason of

"the tender mercy of our God, whei'eby the day.spring

from on Tiigh^hgth- visited us to give light to them that

sit in darkness ;" and the object of Jesus Himself (iv.

IS) is "to preach the gospel to the poor," to "heal the

broken-hearted, to preach deliverance to the captives, and

recovering of sight to the blind." All through the Gospel

(or at least the parts peculiar to Luke) there appears to a

greater degree than in the First or Second Gospel the con-

trast between light and darkness, God and Satan, sin and
remission of sins, culminating in the triumph of forgiveness

and mercy ; so that in the very last words of Jesus to His

disciples (xxiv, 47) the proclamation of " repentance and
remission of sins " is made the prospect of the future gospel

to all nations.

The law of Moses appears at first sight inconsistently

magnified, almost in an Ebiouitic spirit, throughout the first

two introductory chapters of the Gospel, and afterwards put

aside. But there is no inconsistency. Paul himself says

that the Saviour placed Himself at His birth "under the

law," and hence it is that Luke, v/ith an almost anxious

elaboration, details the exact fulfilments of the law not only

by the parents of Jesus, but also by those of His messenger.

Hence also it is that in a single chapter of the introduction

the word "law" occurs-more often than in all the rest of

the Gospel put together. For when Jesus attained to

manhood. He was no longer under the bondage of the old

law, which had now attained its fulfilment in the new law

of thD remission of sins through love. Yet the law is not

trampled on, but only superseded by development ; it was

only " until John ," yet not " one tittle " of it can fail (x\t.

16, 17).' True to its principle of contrast, this book gives

Satin a. prominent position. When Satan departs from

Jesus, te departs only " for a time " (iv. 13) ; Satan causes

diseases and binds a daughter of Abraham ;- Satan is

belield by Jesus in a vision cast down from heaven ; he

enters into Judas (xxii. 3, not mentioned by Matthew or

Mark) ; he demands the Twelve that he may "sift" them;

see above (16), (32), (46), (73). But this need not denote

(as is thought by Keim) an Ebionitic source ; the same

recognition of the i^ova-ia toC o-kotou! appears in the Acts

and the Epistles to the Ephesians and^Colossians, which no

one suspects of Ebionitic tendencies (Lu. xxii. 53 ; Acts

xsvi. 18; Eph. ii. 2 ; vi. 12; Ccl. i. 13). Something

more than "the principle of contrast may, however, be re-

quired to explain the sharp demarcation between rich and

poor. We do not find in Luke that qualification of the

^ Compare the strong lan^^uage of Luke xvi. 16, and the conlra!;t

there between the "law" and the " kin|!;doiu," with the similar but

much weaker language in iMatt. xi. 12, 13, where the contrast is

almost lost.

' Note that Luke alone in the description of the cure of Simou's

mother-in-law (iv 39) tells us that Jesus rebuked the fever.

epithet "poor" which Matthew (v. 3) inserts, "the poor
in spirit." He enforces the hampering disadvantages cf

wealth, pronouncing a woe upon them that arc rich; gently

rebukes the "cumbered" Martha; exhorts tlic rich to

entertain the poor; and dooms the rich fool to a sudden
and disappointing death, while Dives is consigned to un-

alterable torment,—(21), (34), (46), (51), (57). But ii

this seems to savour of Ebionitic thought, let it be re-

membered that the principle of contrast is even more
systematically applied to illustrate the power of the genuine

Pauline faith' in the parables of forgiveness. As Lazarus

is contrasted with Dives, and the grateful Samaritan with

the ungrateful Jewi.sh lepers, and the merciful Samaritan

with the heartless priest and Levite, and even the trivial

anxieties of Martha with the simple devotion of Mary,— so

in the stories of forgiveness, the publican finds his foil in

the Pharisee who prays by his side; the woman "which waS'

a sinner," and who "loved much," contrasts with Simon,'

the churlish host, who loved little; the prodigal younger
son with the envious elder son ; and the penitent tliicL

on the right with the impenitent thief on the left. All

these stories, as well as the tale of Zaccha^us, and the

lost piece of silver, and the lost sheep (peculiar to Luke in

language, though the same subject is found in Matthew),!

magnify the power of forgiveness, and repentance, and
faith, for the most part " without works "—contrasting the

instantaneous and complete victories of emotional faith witli

the inferior results of a long life of ordinary and prudent

respectability,— (27), (54), (55), (81), (66), (64).

The universality of the Gospel is more marked in Luke
than in Matthew or Mark. The seventy missionaries appear

to be erabiematic of the preaching of the gospel to the

seventy (or seventy-tivo, see Westcott's IntroclucUon, p. 374)
nations of the earth. The preference of the Gentiles to the

Jews would seem to be indicated at the very outset of the

public life of Jesus in the sermon at Nazareth (iv. 16-30),

if we could accept this as chronologically and historically

accurate. Besides the statement of Jesus in the Triple

Tradition, that His kinsmen were those that heard the word

of God and did it (Luke prefers this expression to that ol

Matthew and Mark, " doing t!ie will of God "), Luke
gives us another assurance that God's special blessing is re-

served, not for the mother of the Saviour, but for those who
do the word of God. The inclusiveness of the author

breaks down the barrier between Jesus and the Samaritans
;

the sons of Zebedee are rebuked for .desiring to call down

fire on a Samaritan village ; a just Samaritan shames both

priest and Levite; and a grateful Samaritan puts nine

Jewish lepers to the blush,—see (31), (17), (39), (29), (33),

(59).

In connexion with this, the gentler and more inclusive

side of the gospel teaching, it may be mentioned that Luke

lays especial stress on the part played by women alike in

discerning the providence of God, in ministering to Jesus,

and in eliciting some of His most helpful utterances. Tlie

songs of Mary and of Elisabeth, and the testimony o.f the

prophetess Anna, arc found nowhere but in the Third

Gospel ; in Luke, for the first time, the mother of the Lord

begins to assume a wider province,—she it is, and not

Joseph, that ponders in her heart the words of her divine

Son, and her suS'erings are made the subject of inspired!

prophecy (ii. 35). Luke alone thinks it worth while to

record at some length the names of those women who accom-|

panied Jesus and contributed to His support; he alonei

knows of the devoted faith of Mary and the domestic

anxieties of Martha ; he alone records the cure of the

afflicted "daughter of Abraham," the truth eliciting exclama-

tion of the woman who invoked a blessing upon the womb
that bare Ilim, the story of the woman who "loved much,"

and the parable of the woman rejoicing over the lost piece,
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of silver. Luke alone holds up the fate of Lot's wife as a

warning ; nor do we find in any other Gospt^l the touching

utterance of Jesus to the weeping "daughters of Jerusalem."

Tlio other synoptists concur with Luke in pronouncing a

blessing on the man who gives up father or mother or

lands or houses for Christ's sake, and the sense of fitness

has induced the scribes of several MSS. to insert in Matthew

and Mark the word "wife" as well as "mother"; but it

has no legitimate place except in the vei-sion of Luke. It is

true indeed that Luke, so far from giving to women the

prominent part assigned to them by Matthew and- the

interpolated Mark, and even by the Fourth Gospel, in

attesting the resurrection of Jesus, carefully places their

evidence in the background; but the evidence of impression-

able witnesses might naturally be subordinated by a writer

(perhaps a physician too) who was collecting the traditions

of the church into an historical narrative. In any case,

it is noteworthy that the word "woman" occurs in Luke
almost as many times as in Matthew and Mark put together.

Probably the most perplexing part of Luke's doctrine is

found in the parables of the unjust .«teward^ the unjust

judge, and the friend persuaded by importunity. In the

last two of "these the argument appears to be,
—"If an un-

just or indolent man can be goaded by importunity into

granting requests, much more will assiduous prayer prevail

with the Father in heaven ;" in t'le first, "If the fraudulent

show forethought in providing for their earthly future, much
more should the children of light show forethought for their

eternal future." Although it is quite possible that our

Lord drew a contrast (with something of irony) between the

single-mindedness of earthly ambition and the scattered

energies of those whose aim is righteousness, yet it is diffi-

cult to believe that He uttered these parables in their pre-

sent shape, or that they are entirely free from misunderstand-

ing. The last two of these three parables (as they stand)

seem at variance with His teaching in prayer, which bids

fis remember that the Father knoweth what things we need
before wa ask them; and the right moral to be drawn
from the unjust judge would seem to be, "Although the

unjust judge may be won by importunity, do not suppose

that importunity can prevail with the just Judge." [t is

to be observed, how»ver, tliat the language and style of

these parables (differing from that of the Triple Tradition)

make it somewhat improbable that we have here in Luke's
narrative the exact words of Jesus, see (36), (56), (62). As
regards the great day and the coming of the Lord, Luke
appears to distinguish (more than Matthew and Mark)
between the ultimate coming and the fall of Jerusalem,

j which was to precede it. As Luke distn'butes the di.s-

courses which Matthew connects with the twelve into two
iparts,—one connected with the twelve and tlie other with

the seventy,—so he distributes the discourse on the coming
(which Matthew reports as one continuous discourse uttered

at Jerusalem) into two parts,—one uttered at Jerusalem, and
dealing principally with the fall of Jerusalem (xxi. 6-38),

the other uttered on the way to Jerusalem, and expressed in

more general terms (svii. 20-37). As a preparation for the

coming, Luke lays stress on constancy and directness of pur-

pose. No man who puts his hand on the plough must look

back (30) ; better not to begin the tower than leave the tower

unfinished (53) ; remember Lot's wife (61). The coming
is spoken of as possible at any moment—suddenly and
without observation (60) ; and the disciples are exhorted to

wait as servants for their master, with their loins girded

(41 and 42), avoiding surfeit and drunkenness (71). Wheii
the master or king returns, ignorant disobedience will be
less severefy punished than the disoberfience oi knowledge

(42); and those who have not increased the "mina" or

pound intrusted to t'lcm, will be less severely punished
^than the rebels (65), who will be slain.

80{>

Luke (like Matthew and JIark) predicts a time of trouble
;

but he sees .somewhat clearly, beyond it, the dawn which is

to precede the rise of the kingdom. Destruction falls, not
by chance, but on all that do not repent (45) ; all must
strive to enter the strait gate (47), for not those that were
first called shall enter in (52). Jfuch more clearly than

in Matthew and in Mark is the future fall of Jerusalem
described, as the result of a sier/e and capture ; and tho

slaugliter of the citizens, the scattering of the nation, and
trampling down of the city are mentioned, with details for

which we vainly look in the first two Gospels (59). It is

not concealed that the disci^jles have much tribulation in

store, and that they must use all prudence to protect them-
selves (74). But a term is set for all these troubles ; Luke
(omitting the remarkable saying of ifatthewand Mark that

the Son Himself knoweth not " the hour ") declares that the

trampling down of Jerusalem will be only till "the times of

the Gentiles are fulfilled." Then will come a time of "dis-

tress," not, however, now for Israel but for the Gentiles

(60); and amidst convulsions of nature the Son of JIan
will come. In the hope of this coming, the disciples are to

lift up their heads (70), remembering that not a hair of

their heads will be injured (68). Certainly the compara-
tively cheerful tone of the discourse on the coming, com-
bined with the joyful and triumphant tone of the first two-

chapters of Luke's Gospel, indicates an author writing at a

time when the fall of Jerusalem was an accepted fact, and
the establishment of a new and spiritual Jeru.salem recog-

nized as a sufficient consolation,—a time when the church,

not yet troubled by systematic persecution or by serious

desertion (Keim, Jesus of Kazara, Engl, ed., vol. i. p. fi6),

^as still sanguinely looking forward to the moment when
the times of the Gentiles shculd be fulfilled, and the Son
of Man should suddenly come.

The supernatural narratives peculiar to Luke, and found
in the main body of his treatise, are the miraculous draught
of fishes, the raising of the widow's son at Nain, the
healing of the woman bound by Satan, the cure of the
dropsical man, and the appearance of the angel strengthen-

ing Jesu.s,—(18), (25), (46), (49), (75). The first two
suggest to many miuds a symbolical interpretation, and
raise the question whether they (and possibly some of the
other miracles) may be emblematical rather than historical.

This question cannot suitably be discussed in these pages

;

but one or two observations may be made. That Jesus
wrought instantaneous cures cannot be contradicted, being
proved by the whole texture of the Triple Tradition,

as well as by the indirect testimony of Paul. That He
also had the power of raising the dead no Jew could well

doubt or dispute. Elijah had raised a child from the

dead ; still more notably Elisha, even when dead himself

;

some (interpreting the prophet literally) said that Ezekiel

(Ez. sxxvii. 7) had done the same. F.ut whatever the

inferior prophets had done He who was at once the Prophet
and Messiah could not fail to do. Still less could heathen
converts suppose that Jesus was inferior in power to

jEsculapius. It was therefore certain that, whether the

traditions and books of the church contained or omitted

any record of a raising from the dead, the church would
believe from the first that Jesus possessed and employed
this power. Different readers will give different weight
to the considerations for and against the authenticity of

Luke's narrative of the raising of the widow's son. Many
will be so far influenced by the extreme beauty of the story,

(and perhaps by the fact that the custom of early burial

among the Jews might reduce this, like the case of Jairus's

daughier, to tlte level of natural though marvellous events)

as to believe that in it we have, not legend, but historj'

;

but no one who can weigh evidence at ail will maintain that

the evidence for this miracle is crrual to tbp pv'.jence for tlie
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raising of Jairus's daughter. Luke's other principal miracle,

tho draught of fishes, ii also considered by many to have

arisen from metaphor misunderstood. It is connected by

Luke with the calling of Simon Peter, an incident men-

tioned both by Matthew and by Jtark ;
yet neither Matihew

nor Mark describes or gives the slightest hint of any such

miracle in connexion with tho calling of Peter. In the nest

place, the metaphor describing the apostles as fishermen and

converts as fish, borrowed from Jeremiah perhaps (xyi. 16),

is applied by our Lord both to the apostles, as "fishers of

men," and to the preaching of tho gospel, which he de-

scribes as a " net " catching all sorts of fish, bad and good.

As the sea in the Old Testament is regarded as the type of

"sin," everythmg favoured the addition and development

of this metaphor. Accordingly Philo {Creation) describes

fishes as typical of the lowest kind of unenlightened exist-

«nce ; and Clement of Alexandria addresses a hymn to

Christ, as the fisher of men catching fishes with the bait of

eternal life from the hateful wave of the sea of vices (The

Instructor, iii. 12). It is of course possible that the de-

veloped symbolism which we find in Clement may have been

entirely the effect, and in no degree the cause, of the

narrative in Luke v. 6 ; and in any case the full discussion

of this question would require more space than the limits

of this article allow.

;«>a intro Passing now from the main body of Luke's Gospel, we
iuctory (jQ^g to (he introduction, which name wo may give to the
ihaptera of

gj.g|. (.^^g chapters, describing the birth and childhood of

Oospel. Jesus, and the birth of His forerunner John, the eon of

Zacharias. The doctrine of the miraculous incarnation,

although distinctly stated in Matthew's Gospel, nevertheless

required further confirmation. This doctrine appears to

have been spoken of from the earliest time, in language

which might give rise to different conclusions, according

aa it was interpreted literally or metaphorically. For ex-

ample, in the Apocalypse, "the Man Child who was to

rule over all nations with a rod of iron " is said to have

been born of a woman who was " clothed with the sun, and

the moon under her feet, and upon her head a crown of

twelve stars," who, after her son had been " caught up
into heaven," fled " into the wilderness where she hath, a

place prepared of God " (Rev. xii. 1-6). It seems certain

that the writer represents by the woman, not the Virgin

Mary, but the Church—the Spiritual Israel ; and iu later

times the letter of the Church of Lyons (Euseb., II. E., v. 1)

speaks of the' "Virgin Mother" as having her children re-

stored to her from the dead (meaning that the church

received back, as martyrs, those who had first recanted and
then renounced their recantation). Justin Martyr also

protests that, even though he should not be able to prove

the pre-existence of Jesus, and even though it should appear

that He was born man of men, yet it would still be true

that He is Christ; "for," adds he, in his dialogue with

Trypho (chap, xlviii. ; or, ed. Morell, p. 267), " there are

jsome, O my friends, of our race,^ who confess Him to be

Christ, but who declare that He is man of men, to whom I

-do not assent : nor would very^nny that have formed the

same opinions as I have say as they say, because we have
.been commanded by Christ Himself not to follow the teach-

ing.5 of men, but the proclamations made by the blessed

prophets, and taught by Him'." The expression ' not very
mriny" (ou irXtio-Toi) indicates that (n) even in Justin's

time (1.50 a.d.) a large though not very large number of

Christians in Samaria or Jud.-ea believed that Christ was
the son of Joseph, and that (h) a principal part of the

evidence for the contrary belief was based upon "the
proclamations of the prophets." On the other side, v/hat

* Another reading vfitTtpuu would )nril:e Justin refer to Jewnsb
CUtistiaua; b it tho inl'ereucti wonld remain unafTccted.

germs of wild and fanciful doctrine were in tho air mar bo

inferred from the Gospel of the Hebrews, which wiU not

allow that Jesus had even a human mother, but speaks of

His mother as being the Holy Spirit (Kirchhofer, p. 451,

and cf. p. 454). In opposition to these divergent but

heterodox beliefs, it became increasingly necessary to

maintain the doctrine that Jesus was at once a man. Lorn

of a human mother, and divine, born of the heavenly

Father ; and thb needed to be reaffirmed now, diuing the

prosperity of the church, in a somewhat less apologetic

tone than characterized the narrative of Matthew.

When we speak of Luke's "supplying the deficiencies of

Matthew," we must not be supposed to mean that Luke had
before him, or even knew the existence of, Jlatthew's Gospel
It has been shown above that he probabl}' knew of no
apostolic written narrative (see p. 806 above). Though
Matthew's was probably written some years before Luke's
Gospel, very many years might elapse before a treatise used
in one church or province might be recognized as authori-

tative beyond its original boundaries. But by "supply-
ing the deficiencies " we mean that the conscience and
faith of the church required in Luke's time some further

and more vivid embodiment of the spiritual truth involved

in the incarnation than was contained in the unsupple-

mented narrative of Matthew.
For example, it was not a sufficient argument against

the Jewish slanderers who asserted that Jesus was born
of adultery, to Bay that Joseph, when purposing to put
Mary away, was warned by an angel in a dream to give

up his purpose. Something more positive, and in a

higher tone, not a dream, but an angelic visitation, was
needed to confirm the divine origin of the Son of God.
Moreover, in order to set foith Btill more emphatically

the subordination of John the Baptist to the Lord, it was
needed that the church should know that the prophet

(who himself also had his own birth heralded by angels)

was from the first acknowledged by his parents as the

mere forerunner and messenger of Him that was to come,
to whom, even in his mother's womb, the inferior prophet
did obeisance. Further, when Jesus was bom, it was not
enough that wise and learned men from the East should
come to worship Him. It was necessary to show that tha
poor and simple toilers of the earth, typified by night-

watching shepherds, were also privileged to behold His
glory, and were the first to hear with the ear of faith the

divine message of the birth of the Redeemer.
The testimony offered to the divine Son of David by

Zacharias, who represents the priestly tribe of Levi, and
by Elisabeth, who was one of the daugliters of Aaron,'
and the blessing of Simeon, and of Anna who is said to

have been of the distant tribe of Asher,—all this em-
blematic homage from Israel to its Redeemer would be
inadequately replaced by Matthew's brief story of the
flight into Egj^t; and, although refusing to feed a
frivolous curiosity with frivolous legends on the child-

hood of Jesus, the church would naturally cherish the

story which told how the youthful Redeemer, when missed

by Mary and Joseph, vras found in His Father's house. A
narrative of this kind, not vulgar nor colloquial, and yet

not too refined or scholastic, but framed both in language

^ Tb; importance attached to tho co-operation of Le' i with the "Lioj
of the tribe of Jndah " is clearly seen in the very early (before 135 A.D.

',

apocryphal book entitled The Testaments of ths Twelve Patriarch
(Sinker, p. 104), in which "Christ is spoken of as coming forth fronr

the two tribes of Judah and Levi, £9 t>'pica] of Hia twofold office ol

Kin<; ,ind Priest." The symbolism of Origen, as regards Zach.irias and
Elisabeth is far more fanciful ; he sees (In Evanrj. Johun., iii 27) in

the meanings of Elisabeth ("tho oath of my God") and Zacharias

("memory") a reference to the birth of .Tohn ("the gift of Ood"):
** ^K TTis irrpl ©toy Myriurjs Kara rhy ToP 0coC ifijLwy''Ctfiiiov rhv Ittfi

rohs Taripas" (Luke i. 73).
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and in thouglit on the model of the best Greek Apocrypha,

Betting forth in the sacred vocabulary of the LX'X. the

earliest Christian psalms and hymns that had been com-

mitted to writing, would be justly feltby all the churches

to tend to edirication, and wouid soon find a place in every

assembly for Christian worship.

But the resurrection, even more than the incarnation,

required amplifications. If Matthew had left gaps in his

introduction, still more serious were the deficiencies in

hb appendix to the traditional gospel. Although Mat-

thew had added something to the mere suggestions of a

resurrection contributed by Mark, he had not added
enough. Jfore proof was required, tangible proof, if

possible. The women, it is true (according to the narra-

tive of Mat. xjcviii. 0), had held Jesus by the feet, but

the disciples themselves were not recorded to have done

80 ; and, besides, the increasing reverence of the church

shrank from, the thought that the body of the risen

Saviour had been actually touched (Jo. xs. 17), even

though He might have offered Himself to the touch of

His disciples As far therefore as the evidence went,

it was open to the Jewish sceptic to call the manifestations

of the Lord delusions, or at best visions, and to apply to

them the words of the angel (Tobit xii. 19) : "All those

days I did but make my.self visible unto you, and did

neither eat nor drinh ; but ye beheld a vision." Against

so formidable an objection, no proof could better com-

mend itself to a close student of the LXX. (such as

Luke assuredly was) than a narrative describing how
Jesus ate in the presence of His disciples (xxiv. 43).

Again, whereas the conclusion of Matthew's narrative

leaves Jesus (except by inference) still on earth, Luke
omitting the apologetic details which had now become un-

necessary, or even liable to perversion, (e//., the Jewish

slander that the Lord's body had been etolen from the

sepulchre, and the fact that some of the eleven disciples

" doubted " when they saw the Lord, apparently for the

last time, upon tho mountain), describes how Jesus was

not parted from His disciples till He had produced com-

plete conviction in all of them, and had opened their minds
t-o understand the scriptures.

Still, even with these important additions, the a(ppendix

of Luke seemed to some, and perhaps to Luke himself,

incomplete; and, accordingly, either Luke himself, or

some early editor or very early scribes, inserted in the

appendix several further additions :— (1) that Peter saw
the grave clothes of Jesus lying in the open tomb (xxiv.

12);' (2) that Jesus proved His identity to His di-s-

ciples by showing them His hands and His feet
; (3) that

He fed not only on the emblematic " fish " but also on

the "honeycomb" (xxiv. 42); and lastly, (1) that He
ascended into heaven (xxiv. 51). Perhaps the same hand
added, in the account of the agony at Gethsemane, the

description of the angel from heaven who appeared

strengthening Jesus, and of drops as it were of blood

falling from Him to the earth. It is by no means im-

probable that Luke himself added these passages in

a iater edition of his own work, as authoritative tradi-

tions which had subsequently become known to him ; and
two or three of them, in somewhat different shapes, will

present themselves to us subsequently in the Fourth
Gospel.^

* It is most improbaltle that this passage has been interpolated in

Luke from t'ae Fourth Gospel (xx. 4-7); for the passage in the Fonvth
Gospel is fv.lier than in Luke, and the tendency of copyists is rather

to amplify than to curtail. Besides, there are traces that Luke and
John are both ditfereut versions of the same tradition, differently

understood.
' Unless the^e a-lditions were m.nde by some authorititive hand,

it ia not easy to Bee why tliey sliould have been adopted by so many
of the VMt .k(S9 ; no such additions are found in the appendix of

LM.n:jxM'ji of Ihe Original Tradition.—It is probable The lan-

that the Jews, and more especially those in Galilee, were guage of

(like the NYelsh in the present day) bilingual ; and the *'?" ""'

question has therefore been raised whether our Lord, in His ir^ition.

teaching, spoke Greek or Aramaic. If He spoke Greek,

then the Aramaic words Taliiha cumi and Eplqiliutha

(Mk. V. 41 ; vii. 34) must be supposed to be specially

addressed to the young and the illiterate, who would
best understand the national dialect. But the names
Cephas, Boanerges, given by our Lord to His Galilean

disciples, and the use of Aramaic in His own prayer

{"Abba, Father"), and in His last utterance (as re-

corded by Mat. isvii. 46 ; Mk. xv. 34), indicate that

both for Himself and for His disciples Aramaic and not
Greek was the natural tongue. Although therefore it

caunot be denied that Greek, even in Jerusalem (see

Acts xvii. 2, indicating that Greek would have been un-

derstood, though they preferred "Hebrew"), was generally

intelligible, yet the scanty evidence derivable '•om our
Lord's words is that He habitually used Aramaic.

The testimony of Josephus tends in the same direction.

He, though a man. of education, composed certain books
first in his own tongue (pref. to Wars, 1). He also tells

us that he found it a laborious task to render the history

of his country in Greek, "an alien and strange language"
(pref. to Antiqu., 2). It is to be presumed that he wrote
in Aramaic partly for his countrymen in Judaaa ; but he
adds that it was also for the sake of " Parthians, Baby-
lonians, and remotset Arabians, and those of our nation

beyond Euphrates, and the Adiabeni " (pref. to Wars, 2).

Making every allowance for exaggeration, we are juslified

in drawing from the fact that Josephus thought it worth
while to compose books first in Aramaic the inference that

a large number of readers in the East would be more
likely to read Aramaic than Greek.^

But it has been thought that the use of the LXX. in

our Lord's quotations from the Old Testament shows that

He spoke Greek. The answer is—(1) Even if all the

quotations in the eynoptists from the Old Testament
exactly agreed with the LXX., the agreement would by no
means prove that our Lord used the LXX.; for, in trans-

lating Hebrew into Greek, the translator might naturally

translate the Hebrew quotations from the Old Testament
into the corresponding LXX. version, to which his readers

were accustomed. This he might do, even though the

LXX. did not quite accurately represent the Hebrew

;

just as, in translating into English a Latin bock, with

quotations from the Vulgate, we should naturally use our

English version, without considering whether the English

exactly represented the Latin. (2) But, in the second

place, there is scarcely a single quotation^ in the Gospels

from th3 Old Testament that exactly agrees with the

LXX. when the LXX. differs from the Hebrew ; and
many of the quotations differ slightly both from the

Matthew, Again, unless they are additions (not forming a part of

the first edition of the Gospel), it is hard to see why any of the best

MSS. should omit them, since they would recommend themselves to

all readers .and copj-ists.

' The statement of Josephus (Contra Apicm., i. 9), that "he alone

understood {uipos avrh^ uvf'nj") ' the information brought to the

Romans by deserters from Jerusalem during the siege, must be regarded

as a piece of bombast. For is it crcdihle that a Roma.^ anuy before

a besieged city should have had \vith it no other interjireter besides

one recently captured prisoner / Nevertheless, this exaggeration may
be taken as an indication that the lower classes in Jerusalem could not,

as a rule, speak Greek; for Josephus assumes this, as a matter of course.

Greek, of course, would have been perfectly intelligible to any educated

Roman if the deserters had been able to si)eftk it.

* An e:£act illustration may be derived from the Latin translation,

by Rufinns, of the Clementine Jiecogniiions, in which {Sanday, Gestals,

p. 161) "the quotations frcm the gospels have evidently been

assimilateil to the canonical text which Eufmus himself used."
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Hebrew and /roiu the LXX., aiiJ even from tlic sumo

quotations as elsewhere occurring in the New Testament.

And this is just what we might expect. A Hellenist,

translating a Hebrew document into Greek (in times

when reference to books was far more cumVrjus, and

trust to memory^r more common, than with us) would

be likely to be guided principally by hia memory of the

LXX., but partly by tlic Hebrew before liim. Hence
would result translations slightly varying both fium the

Hebrew and from the LXX., and from other translations

made by contemporaneous writers. This argument is, of

course, unaffected whether the translation was originally

made in a document or, as is more probable, in an oral

tradition.

Some confirmation of this hypothesis is derived from the

fact that, although the first book of Jfaccabees was with-

out doubt originally written in Hebrew, yet the quotationn

in it from Scripture are not translations from the Hebrew
version. On the contrary, if the quotation in 1 ^Nfac. vii. 17

from Ps. Ixxviii. (Ixxix.) 2, 3, be compared with the latter

pasr,age in the LXX., it will be Eeen at once that tho

former, though not identical with the latter (nor with the

Hebrew), could not have been written but by a writer

familiar with the LXX. version ; compare also 1 Mac. ix. 23
with the LXX. version of Ps. xci. (xcii.) 8. A similar

inference would seem to be justified by the statement

(De Wette, quoted by Roberts, Discussions on the Gosptls,

p. 50) that Josephus uses the LXX. more than the

Hebrew text.

iTie hyi)o« Mistranslation of an Aramaic orif^inal mny possibly e\]»lain in

Uie!ii3 of part some of the confusions iii the coinnion tiadition noted abovn
trans- (p. 791). It cannot of course be denied that some of tliese con-
lation. fusions imply a confusion of Gretk, not Ikd^rcw, tia<Ution (>\J7.,

iVa-y-ysAoi, Lu. XX. 30 ; «s d^^fAoi, Mat. x.xii. 30 ; Mlc. xii. 2S)
;

but some of the changes of construction ('.'/., Trutra tj n-epixwpos

^^eTToDciIcTo, Mat. iii. 5 and Lu. iii. 3, TJ-Vfief ei's iraaav Tv/f

•nfpiX'*'P^^> ^11^' i- 5) ^^^ nioie easily explicable on the liypotht'sis

of translation. Sonic of the clian;jes ol' words are also explicable

thus, as may be illustrated hy tbf Latin rvrsion. Coinmentitig on
the text, " Domine. lie in ira tua ar;^ufls me, ncc in furore tuo
cnrrijiias me," Augustine (Zieglcr, p, 10) says that in sonic co^liccs

of the Latin translations "ira" stands first, and "furor" second,

in others "furor" fwiX and "ira** second. Compare with tins

Mat. V, 40, Tua 6i\oKTi Ka$UF x^"^^^^ fi'^ei otyTv t^ ifxariov,

and Lu. vi. 29, rov atpovrdt (rov t5 tu-aTtor /it; Keo\var)\ tiv
XtTfJJva, where tKe. .phciioniena are precisely the same; and note
that Mat. {xxvii. 65) has lucina, where IW. (xiv. C3) has xirC>vas.

Of somewliat the same type (puihaps) are the passages "SXwl. vii, 16,

a/rl* cLKavQuiV aratPuK^t/, and Lii. vi. 44, ^n ^drov aTa<PvK-fjv.

In the translations from Greek into the early Latin versions of

tiie New Testament, one very common difTerence is (besides diver-

gent rendering of single words) that one\ version uses particijdes

wliere tho other uses Imite verbs, or relative pronouns wliere tlie

otluT uses co-ordinato conjunctions.^ Tliesc same slight difU'i'-

ences are found in several sayings of our Lord where they happen
to be twice recorded by tlie same evangelist. Compare (a) Lu.
viii. 18, ts yap tuf (xV-> ^^'^ Lu. 'xix. 26, ttocti t^" txovri (see also

Mat. xiii. 12 ; xxv. 29) ; (6) Lu. viii. 17, ou ydp eV-ric npvinhv h ol
tpafephf ytyrja-tTat, and Lu. xii. 2, oi>5cc 5e (TvyKiiiaKvuiLivov iartp
& ovK airoKaXvipQrjG trai (see also Mat. x. 26J ; (c) Mat. x. 39,
b i'upiuy r))V li/fx^c aviov airoAeVei ayr^c, nai 6 &iTo\((Tas ttji'

^vxh" airov fi/fK^s/ (fiov ivoi}<Te% ai/T-qy, anil Mat. x\'i. 20, &s yap
fhv 6i\r) TTjf ^vxv^ avTou ffwaai &TTo\(<Tii aiiT^v, fti 5' ay aiioXifTr}

tV 'J't/xV aurov fi/fKtv iuou (vpviCTft avT-ijv (and cf. Lu. ix. 24
;

XVn. 25) ; (d) Mat. v. 32. iras 6 dirv\i/wt> tjj*' yut'a'^Ka aif^ov, kc,
. and Mat. xix. 9, &s &.y ^Tro\{-ar), kc. {e) In the same two jiassages

there appears to bo a confusion between "causeth to commit
adultery" and "committeth adultery,"—Mat. v. 32, iraptKris
Adyou tropyeias, votfl avrriv noixf^&nfcn, and Mat, xix. 9, fxTj eVl
TTOpye'ia .... ftoixaTai ; (/) Mat. v. 32, &i eiLy &'jro\t\vfi(VT]y

yauT}<rjj, and Mat. xix. 9, 6 airoKeXvufyrtv yap.-{)(Ta%. These pas-
sages, so far as they go, would indicate tliat the compilers of the

* Compare the Codex Corbeiensis and Brixianus (Migne, Patrologicc
Cura "ji,ij)l., vob xii. p. 147) ; of which (1) tlie former has (Mat. ii.

_r *' Tunc Herode-s, clam vacads Magis diligenter didicit ab eis tempus
Sie'lEe qtiie apparuit ais ; et mittciis iWos in Bethleem, dijcit * He et

::^[errc.jrite."' &c. ; while tJie latter haa (2) Tunc Herodes occulle

vocans Mai^o.i dibgenter exquisivjt ab eis tempus quanda appaiuit eis

Stella, et miDit illos in Bethleem, dxcena^ * £unU$ regvirite,'" &c.

First and Third Gospels did not themselves translate from Ainmaic
originals ; fur if they liad themselves been the tianslators, it uouhl
seem that they would have adopted a unil'oiin rendering in trans-
lating tlie same or very similar wonls. J^imited though the evi-

dence is, it goes to prove that the compilers incorporated in thi'i»

treatises Gretdc translations, not all made by themselves, from
Araninio originals.

The phenomena of the ante-Jeroino versions of the New Testa-
ment deserve careful consideration in discussing the possible origin
of our Greek synoptic tnulition from an Aramaic original In n

well-kncwn pussn^je, Jerome (Zieglcr, Die Lcttdnischen. Bihcliiher-

scUungcn ror J/ic/oui/mns, p, 12) complains that there were as many
texts as copies of the Latin versions {*' tot sunt enim exemplaiia
jut'ne quot codices"), and tho occasionally great variety may be
illustrated by comparing fin cxtr-ict from the Codex Uobbien^i.^

{Ja/irliiichcr d. L^trrafnr, Vi.'iina, 1847, ad fin.) witli the Vulgatt
version of Acts xxvii. 20, 21 :

—
BOBDIKNSIS.

Ki-qve iotc vtque stillia tipparevfibui

prr mullos dies et liKino ct li lufr^tate

tnlnimla [hic] pciscvfraiilc. ;(i/h Mtiipu-

tubatur apfi omnix liljcinmli nos. /;f

cum jam diu sine cilto cssciit. Itnir staut

/'ifi'/iis in )«ft/(o IpBorum ait: Oy/oHii-

critt qxiUfnn vos obcdiri cicdcnles mlhi
iKHi iiiivi(;nre do Crela ct lucmv'i hanc
iiijiiiiam bt dL'triiiictitum.

VcLCATr.
Xeque autcm sole ne^ue Bldciil)ii«

appairiitittts per ]>\uivi din ct teiiipa-

tale r\on exicun iniiiilnciitr.ja;?! ublntrt

(-rut fpfi omuls biiiiilii noMrm. £f cum
mulra jejiinutio fui»Hut. tune slam
patilus in tiieiHo cinam dixit : Oporti:-

bat tjuidrm, o viii, .ludllo me. irnn

tollcro B Crela, /ur/iquc faiac iijuriain

/fine ct Jtivtutuiu.

It will bo seen at once that there is some similarity between tlie

thread common to these two Latin versions and the thread common
to many passages in SLattlicw, Jlark, and Luke ; though the re-

semblance between any two of the tltree synoplist-s would generally

exceed the rcseuiblaiice of the two passages quoted above. In mo.'-t

cases, however, tho nnte-Jeioine versions {as jepresenlcd by tile

Codex Corbeiensis, Brixianus, Vercellensis, and Veronensis) agree

much more closely together, even more closely than any two of the

synopti.Hts agree togrtliei', and a portion more closely than the three

synojitists agree. On the whole, taking into considetation tho

greater innuence of diflereiitiating causes in tie cailiest times of

the church than in the times when the ante-Jerome versions were
composed, we may fairly conclude that if in those latrr tinirs ho

great a variety could occur in the process of traublation from Greek,

the greater variety found in the common tiadilion, as given by the

three synoptists, might well be i)artly exidained in the same way,
as originating in part from varieties of translation from ilebrew.

But then the questions arise— (a) Were the ante-Jerome versions

independent translations from tlie Grci*k text? (6) Or vera they

divergent corrujitions of one original Latin translation from the

Greek text! (c) Or were they partly independent, but partly

modified by some oral tradition or "ecclesiastical use," whieli

diminished the divergence? On these questions theic is not at

jircseiit a comiileto agreement. Wiseman maintained that tho

second (b) an.swer was the right one ; but in a recent work (quoted

above) Ziegler (p. 123) maintains, with gicat probability, that the

third (c) is eorrect— vi:;., that the oial catechizing and preaching in

the Latin churches modified and assimilated translations otherwise

indeiiendeiit. It is extremely probable that the same liypothesis

of combined causes—(!) translations from Aramaic document!*,

(2) influence of orrd Greek tradition—may explain much of the

agreement and variation in the passages common to the three

synoi'tists.

The difference between the Triple Tradition of Matthew,

Mark, and Luke, and the Double Tradition of Matthew and

Luke will, at this stage, occur to as as an important

feature iu our evidence. The widely different phenomena

of 'the Double and the Triple Traditions suggest different

origins for the two traditions. Many of the passages

common to Mo.tthew and Luke agree together far more

closely than even the Latin versions of the Greek Gospels.

It would seem to follow that in such cases Matthew

and Luke u.sed one and the samo Greek document—

a

translation of some Aramaic original— which document

had not undergone much modification by oral tradition

befgre passing into the several treatises of Msttliew and

Luke. On the other hand, the more varying language of

the Triple Tradition, together j-ith the additions and omis-

sions of the three writers, suggests -(a) independent trans-

lations of an Aramaic original
j

(b) occasional resemblances

suggested by the general " usus ecclesiasticus "
;

(c) diver-

gences created by the local *' usus ecclesiasticus," or by

the individual style of the editor or editors.

Date o/ Uie Synoptk Writers.—The composite nature of
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Date of the synoptic Gospels makes it necessary to distinguish care-

synoptic fully between the date of the compilation of each collective
Gsspils.

{[.gatise and the date of the composition of the several

parts of which tliat treatise may be composed. The

original -tradition has been shown to have existed before

any of the three synoptics; some common document of

the words of the Lord has been shown to have probably

existed before Matthew's or Luke's narrative ; other docu-

ments or traditions might also possibly be shown to exigt

embedded in each of the synoptists, and the date of each

of these parts would be earlier than the date of the whole.

Therefore, even if the date of Matthew, or Mark, or Luke
could be exactly determined, it would by no means deter-

miue the date of the traditions which they contain. It is

even possible that a later Gospel may retain in some cases

nn earlier version of the common tradition of the words

of the Lord, as wo have seen in the case of Luke's version

of the Lord's Prayer (see p. 708 above).

There is no internal evidence for exactly determining

the date of any one of the synoptics. The supposed

references in Mark to the death of James, tha capture of

Jerusalem, or any special earthquakes which might deter-

mine the date (Reuan's £vangiles, p. 12.3), are so shadowy
OS scarcely to deserve consideration. The reference to the

death of Zachariah the son of Baruch, shortly before the

capture of Jerusalem (Joseph., B. J., iv. 5, -1), supposed

to be found in Jfat. xxiii. 35, is still more improbable.

Still the marked difference between the detailed prediction

(in Lu. XXL 18-25) of the fall of the city aud the scatter-

ing of the people, and the more general predictions in

corresponding passages in Matthew and Mark, indicates

that Luke's description is modified by reminiscences of

the siege of Jerusalem; while Matthew's and Mark's

accounts are not thus, or at all events not equally, modified

It is an almost certain inference that Luke compiled after

70 A.D. As regards Jlatthew and Mark inferences cannot

be drawn with equal certainty; for of course a compiler

may compile at a late date, and yet preserve traditions in

their earliest shape; but it is at least a reasonable inference

that the compilers of the First and Second Gospels wrote

before Luke; and there is a balance of probability in favour

of tlie supposition that they wrote before the fall of

Jerusalem.

Coming to more general evidence, we find (see p. 791)
that (1) Mark, at least in many passages, ijicludes the

original tradition from v.hich both JIatthew and Luke
burrowed

; (2) his language, less polished than tint of

Matthew and Luke, appears more natural for an earlier

Gospel in the first and rudest age of the church
; (3)

Mark's version of the tradition contains many expressions

which might naturally be con.sidcred "stumbling-blocks,"

and which, in fact, were rejected or not inserted in the

other Gospels; (4) the omission of all account of the

manifestations of Jesus after the resurrection indicates

a very early date ; and though it may be said that this

omission arises from the fact that the Second Gospel was
accidentally left incomplete, yet this answer will not

, account for the omission of the genealogies, and of all

iiccouut of the birth and infancy of Jesus
; (5) the inter-

polated appendix describing the resurrection of Jesus,

quoted as it is by Iren:eus, shows that even in the time

of Irenajus (170 a.d.) the Gospel had been long enough
in use to admit of widespread interpolations. All these

/acts lend to the inference that Mark was compiled earlier

than any of the other Gospels, and probably some -time
liefore 70 a.d. It is almost impossible to fix any date
(worth stating) after which the compilation must have taken
[ilace. Those who accept as literally true Mark's accounts
of the feeding of the four thousand and five thousand, the

Walking on tha waves, and the exorcism of the Gadarene,

may naturally carry back his history to the first years of

the Galilean church ; and even those who interpret these

accounts symbolically are ready to admit that a very short

space of time is often quite sufficient, by misunderstanding

and accretion, to erect supernatural narratives on a basis

of natural and symbolic story. But any approximation to

a date after which the Gospel was compiled must be deferred

till we consider the external evidence.

The narrative of Matthew does not leave us quite bo

uncertain. The mention of " the Jews," which is Eo

frequent in the Fourth Gospel, is justly regarded as a

proof that the author was writing in times when the

Christian church was regarded as definitely and antago-

nistically separated from the Jewish nation. In the

synoptists it is the " Pharisees," not the " Jews," who are

in conflict with Jesus. But in his account of the resur-

rection Matthew (xxviiL 15) uses the word in this anta-

gonistic sense. Further, he twice (xxvii. 8; xxviii. 15)

uses the expression " even to this day," of events occurring

shortly before or after the death of Jesus,— thereby showing

that a long interval had occurred between the death of

Jesus and the cornpilation of the narrative. The tone of

the Gospel, as compared with Luke, indicates a period

when the Jews still existed as a nation, and when the

abrogation of the law and the destruction of the temple

were not yet accepted as recognized facts ; but the number
of parables upon the end of the world and the judgment,

the tendency to dwell on exclusion rather than inclusion,

on the " many " that are shut out rather than on the

'few" that arc chosen, and the atmosphere of gloom
ganerally characterizing the Gospel, point perhaps to the

crisis immediately preceding the siege of Jerusalem. Tha
additions concerning the birth and incarnation may seem
to imply a later date; but when we reflect how natural

it was tiiat in very early times the church should attach

importance to these subjects, the wonder will be, not that

these narratives were written so soon, but that they were

deferred to so late a period as forty years after our Lord's

death. It is also extremely remarkable—and a mark of

early date as compared with Luke—that even in this

developed form of the Gospel the accounts of manifestation

of our Lord after His resurrection should be so scanty,

doubtful, and vague.

lu Luke the signs of later date abound :—(1) the pre-

existence and implied failure of many "attempts" to set

forth continuous narratives of the things " surely believed ;"

(2) the mention of the "tradition" of the eye-witnesses

and ministers of the word as past, not as present (jrapiioaav)

(i. 2) ; (3) tho dedication of the Gospel to a man of rank

(fictitious ;0r otherwise), who is supposed to have been
" catechized " in Christian truth ; (4) the attempt at

literary style and at improvement of the " usus ecclesiasti-

cus" of the common tradition; (5) the composition of

something like the commencement of a Chri-stian hymno-
logy

;
(fi) the development of the genealogy and the higher

tone of the narrative of the incarnation ; (7) the insertion

of many passages mentioning our Lord as 6 Kvptos, not in

address, but in narrative
; (8) tho distinction, more

sharply drawn, between the fall of Jerusalem and the final

coming
; (9) the detailed prediction of the fall of Jerusalem,

implying reminiscences of its fulfilment; (10) the very

great development of the manifestations of Jesus after the

resurrection. The inference from all this evidence would
be that Luke was not written till about 80 A n. at earliest.

If it could be further demonstrated that Luke used any

Greek Apocryphal book (Judith, for example), and if it

could be shown that the book in question was written after

a certain date (Renan suggests 80 a.d. for the date of the

book of Judith), it might be necessary to place Luke much
later; but no such demonstration has been hitherto produced.
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External Eoiuence.

The Tlis composite nature of tlie synoptic Gospels will

eftvUest affect the inferences we shail draw from early quotations

t"n^"
^^ passages found in them, where the authors of the

from the Gospels are not expressly mentioned. If, for example, we
Oospels. find in Justin a passage (quoted as a saying of the Lord)

which is found both in Matthew and Luke, Justin may
indeed havo quoted it from Matthew or from Luke; but

it is also possible that he may have quoted it neither from

Matthew nor from Luke, but either [a) frofn the common
source whence Matthew and Luke derived the passage, or [h)

from some other book or tradition, which, like Matthew and
Luke, included the passage in its collection or compilation.

The same applies to a quotation from the Triple Tradition.

It may be quoted from Matthew or from Mark or from
Luke ; but it is also possible that it may be drawn from

jione of these, but from the common tradition itself, or

from some other treatise based on the Triple Tradition.

Takijig the evidence chronologically, "vve come first to the testi-

mony of Paul, who, in the First Epistle to the CoriDthians, saj's

<1 Cor. xi, 23), "I received from the Lord that which also I de-

livered to yon ;" and then follows a description of the institution

of the Lord's Supper, di(f(;nng materially from Matthew and I^fark,

and agreeing in. the main with Luke, except that Pnul repeats

twtce the command, "Do this in remembrance of Me," It would
Baem uurcasouable and scarcely reverent to suppose that a special

revelation revealed to Paul the exact words of the institution
;

but comparing the passage with. Gal. i. 9, 12, we see that Paul
merely says here about this part of his teaching what in Gal. i. 9,

12 he aays about the whole of it, viz;, that ho received it from the
Lord and not from man. From Ananias, or from other elders of

the church, lie may have received the words of oral tradition of tlm

church; but for the meaning and spiritual force of it, and the
application of each, part of it to the work of redemption, he was
indebted, not to the elders of tlie church in Damascus, but to the
revelations given to him in the solitude of Arabia. The words of

•Paul, therefore, do not exclude (and the facts render probable)
the uto of oral tradition in this passage. This being so, it may
seem remarkable that Paul follows the tradition contained in the

latent of the three Gospels. It can hardly be that Luke has hero
preserved the earliest tradition. The insertion of "new" before

"testament" (not inserted in the correct text of Matthew and
Mark), and the ampler narrative of Luke indicate a later, not an
earlier, shape of the tradition. The word *' testament " appears to

have been used by our Lord in the ordinary sense of "will" and
*' testament," indicating that in that funeral /east He was be-

queathing Himself to His disciples for evcr.^ The insertion of

"now," by a sort of play upon the double meaning of the word
" testament, ".introduces the sense of "covenant," and therewith
a contrast bet\vcon tho old and the new covenants. But this sug-
gestive ihought (highly characteristic of Paul) seems more likely

to have been added to the original in process of explanation, than
to have bet^n dropped by Matthew and Jtark through neglect, ov

discarded owing to ditticulty. The probable solution therefore

would seem to be that Luke has embodied, not the earliest tradi-

tion, but the later Pauline shape of thft tradition. We have here
therefore not Paul supporting the tradition of Luke, but Luke
(in all probability) borrowing from Paul.^ The only other pas-

sago in which Paul (in the Acts) q^uotes a saying of Jesus con-
tains (Acts XX. 35) words not found in any of our Gospels, "It is

more blessed to give than to receive."

The Second Epistle of Peter (2 Pet. i. 17) contains a reference

(apparently) to the transfiguration, of which tho writer speaks as

an eye-witness. But this testimony, most important if genuine,
is almost certainly spurious. The mention of tlie mount of
transfiguration as "the Holy Mount," and of Paul's epistles as
•' scriptures," would in itself suggest a late date ; and Canon West-
CQli {Gospels, p. 1751 justly says that "the comparative elaborateness

' Similarly It la used in the Epistle to the Hebrews (ix 17j, iiaflriMj yap
itrX veKpolt (iefiaia ' i-Trct fit'iTrOTe lar^uei ore ^ij" 6 ^laBe/xei^o^. This uso
of Ihe word Is nlso fonntl In tho title of tlie early apucryphal work. The Te^ta*

mfnts of (he Tirelve Pairiarchi. It H Mid by Mr Sinl<cr, In his edition of that

work (p. 3*-'), tliat probably by tho time of the compcsitton of tlie Testaments

(t.p, boforc 135 A.D), "theMord SiaOt'iia\ Itself [*p^r]^,'^] had been taken into

llcbrevr in the sense of "will " (Cuxtorf, Lex Jiabb. b,v.). It would seem to

follow Umt long befoie that doto. the word diaOiiKij woa In reRuIar use, in

Hebraic (iieek, to render the meaning "wlir' or ' testament, '"although of course
It aUo represents fond very much more frequently owinp: to the more frequent
repetition of tho thoufiht In tho New Testament) the meaning "coveuant,"

* If the similarity between Lulto xxil 20 and 1 Cor xl 25 arisca from an
Imerpokitlon In the former. In that case the ncRatlvo conclusion remains tho
Bamo, that wo have not here Paul eupportlng Iho tradition of Luka

of the description (of tho tTansfiguration) seems to offer an instriict-
iv.^ contrast to the simplicity of the earlier Gospel." Kxteraal
evidence is also against the genuineness of this epistle. Up to the
times of Clement of Alexandria "no trace has been found "of its
existence ("Westcott, Canon, p. 3^9); and neither Origen nor Kuse-
bius accepts it as canonical. To obtain a complete idea of the
judgment of the church upon the canon, we must combine (West-
cott, Canon, p. 264) the two canons of the East and West ; by doing
this "wG obtain, with otic exception, a perfect New Testament
witliout the admixture'ot any foreign element." That "exception" is

the Second Epistle of Peter, The only importance to be attached
therefore to the testim.ony of an epistle thus rejected by tho general
consent of the early churcli is that which attaches itself to an early
literary fabrication composed so early as to have found a place in
our canon. ^^Such a composition (mentioning Paul's letters as
"scriptures"') cannot have been wntton before the beginning of the
second century; yet we find that, even at that date, the common
tradition is quoted mo^t inexactly. The voice from iieaven, as given
by the author of tlie spurious qijstle, is, 'O v'i6s y.av 6 ayaityir6s
fiov oItSs i(TTtv i'n Zf eyu el-S6KTja-a' But in Matthew (xvli. 5) it

is out6s ioTiv & vl6i fiovu aya7T7}T6s ip 4' fv^^KYitra' aKovire a'JTOv,

M:;rk and Luke differ still more from the Epistle, for they both omit
cvZ6Kt}a-a. The inaccuracy is the more serious because, in describing
the baptism of Jesus, Matthew (iii. 17) speaks of 'a voice from heaven
which almost exactly agrees with the words in the Epistle, omittinj^
the words aKovfrc avTov. In these cijcunistnnces it is impossible
to say that the author of this spuiious Epistle had Matthew before
him. Much more probably he was quoting from memory, or from
some document diOcring from any of our synoptic Gosjiels.

The next witness is Clement of Komc, whose Epistle to tho QriifftL
Corinthians, probably written in or soon after 95 A.D. (Lightfoot's
CUmcni of jiomc, Appendix, p. 267), contains three jiassnges which
may indicate a uec of our Gospels. (1) In chap. xiii. he blends
together (Sanday, The Gospels m Die Second Century, p. 921) pas-
sages common to Matthew (v. 7; vi. 14; vii. 12; vii. 21, Mnrk (iv.

2d ; xi, 25), and Luke (vi. 36, 37, 31, 38, 37) in a terse, antilhotical,

and uniform style, inserting the v;ords, 'Ci% xP')'^'"f'^*^'^^f outoij

:^p7j(rTey07j(rcTai v^'iV. Dr Lightfoot has pointed out that tlio loose-

ness of this quotation does not exceed the looseness with which
(chap. 12) the same author quotes the narrative of Kaliab, and
therefore it is quite possible that here, as there, Clement may be
simply quoting from memory with no other documents than Ma" hew
and Luke in his mind ; but to many the " roundness, compacli ss,

and balance of style" which Dr Sanday notices in the quotation w ill

make it probable that Clement was quoting, not perhaps from any
other document (for else how is it that no trace remains of a docu-
mentary version of the word of the Loid so "rounded and compact"
in style, and used 95 A.D. by so eminent a man as Clement of Kome
in writing to the church of Corinth ?), but with some tradition in

his memory (which had perhaps served the purpose of preachers,

teachers, and catechists in the Koman Churcli), blending and con-
densing the versions of JIatthew nnd Luke into a form adapted for

theoraiinstmction of converts. (2) In another passage (chap, xxvi.)

Clement combines JIat. ^viii. 6 (Mk. ix. 42; Lu. xvii. 1, 2) and
Jlatt. xxvi. 24 (Mk. xiv. 21 ; Lu. xxii. 22) in a manner which sug-
gests quoting from memory. (3) A third }iassage (Sanday, p. 70)
contains a quotation from liaiah (xxix. 13) differing from the
Hebrew and from tho similar LXX. (which is, vyylifi fiot 6 \ahs
oO-roS iv T^ OT(i^ClTl aOTOV^ Kol iv ToTs X*'^*''''*' OUTWV TljUWffiV /x«,

71 S^ KapZia av-ruv irup^w awexti i^r' iuov), and substituting a con-
densed and antithetical form, oTnos 6 \ahs To7i yn'^ctriV fit rifi.q, ij

8f KapSia ai/Twv ir6[^6u aTTf'cTtv dnr' t^uoC, wliicn is also found in

^Latt. XV. 8 and Mk. vii. 6 (excejit that they read inrtxc-t for

diTfo-Tfi'). The inference has been drawn that Clement is quoting
from our Gosjicls, But this is not tho only passage where quota-

tions from the Old Testament in the New ajqiear to have been influ-

enced by an " ecclesiastical use," arising in some cases from a desire

to make the application closer (compare Jo. xix. 37 with the LXX.
version of Zech. xii. 10, and note that this version is exactly quoted
by Justin, and allusively by the author of the ApocaJj-pse, i. 71, in

part from abridgment or other causes (compare Mat. iii. 3; Mk. i.

3; I-.U. iii. 4 with Isa. xl. 3). Therefore, even though the citation'

in Clement exactly coincided with tho citation in Mai-k and
Matthew, it woui'd not follow that Clement cited it from them;
and as the quotation is not identical, the probability is that it -is

quoted by Clement, with a slight alteration, from memory of

"ecclesiastical use." There is also in cliap ii. ("more gladly

giviuCT than receiving") an allusion to tho saying of Jesus men-
tioned in Acta xx. 35. Our conclusion is— (a) that Clement oi

'Bonie, about 95 a.d., is proved to have a knowledge of the several

scattered sentences in bur common tradition which he quotes as

"words of the Lord," but very loosely and f rc-ely
;

(b) that Ins

quotation of tho Old Testament appears on one occasion to be influ-

enced by Christian "ecclesiastical use"; (c) that he uses (but whether

as a quotation or not we have no means of determining) some words

not found in our Gospels, which words are attributed to Jesui by

the author of the Acts of the Apostles.
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%natiu3. Early in the second century we for the Grst time meet with a

quotatioQ from the addition to the commoq tradition which are
peculiar to Matthew. The Curetonian or shorter version of the
epistles of Ignatius (107 or 115 A.D.) uses Matt. x. IC almost
vcrbntim, and possibly refera (Sanday, p. 79) to the star of llattliew

(chap. iL). The Vossian or longer version of the Ignatian epistles

(which may be accepted as testimony for about 150 a. D. ) contains,
besides an ample and somewhat exaggerated reference to the star in
Matt. ii. , three or four (Westcott, Canm, p. 60) short but striking
phrases peculiar to Matthew. But none of these passages have
marks of quotation, the words of Matthew being in each case em-
bedded in the writer's own words. It is remarkable that the only
words of the Lord expressly.quoted by Ignatius are words not found
in any of our synoptic writers: "And when He came to those about
(irepi) Peter, He said to them. Take, handle Me, and see that I am
not a bodiless demon." These words, although they have Bome
likeness (the word +i)Aa<()ijoaTe is in both) to Lo. xxiv. 39, are

.
expressly said by Eusebius to be derived from some source unknown
to him, and by Jerome to he derived from a Gospel which he had
translated (from Hebrew), and which was read in his time by the
Nazarencs (Kirclihofer, p. 449); and, according to Origen, the
passage occurred in the teaching of Peter. It is, of course, impos-
sibla for us, upon this evidence, to determine whether Ignatius
quoted from the Nazarene gospel, or from the teaching of Peter, or
from some other document or tradition embodied before or after in
both those documents. Our conclusion is that, by the middle of
the second century, the writer of the Vossian version of the Ignatian
epistles was familiar with the Gospel of Matthew, but that he
also used other sources (not kuown to us) when quoting the words
of the Lord in support of the materia! resurrection of Jesus.

Barnabas. In the Epistles of Barnabas (100-125 a.d.) is found (chap, iv.)
the first apparent reference (if we except the reference in 2 Pet. iii.

16) to any passage of the New TesLiment as " written "
:
" Let us

bew.ire lest we be found, as it is written, many called, but few
chosen," words almost exactly found ia Matt. xxii. 14 alone (pro-
bably interpolated in Matt xx. 16). There is also an allo-sive
quotation of the words in Matt. in. 13 ; Mk. ii. 17 ; Lu. t. 32 :

"
I

came not to ca J the righteous, but sinners." The only words ex-
pressly assigned to Jesus (chap, vii.) are not found in our Gospels:
" Even so, saith He, they that would see Me and touch My king-
dom, must take Me, through persecution and suffering. " It is most
unfortunate that the inexactness of the verihable quotations in this
epistle prevents ns from laying much stress upon the author's
statement as to the source of those which are unverilialile. For
example, in chap, xvi., the anther has, "The scrinture saith.
And it shall come to pass in the last days, that the Lori will
deliver up the sheep of His pasture, and their sheepfold and
tower to destruction. And it so happened as the Lord had
spoken." But we know of no "scripture" containing these
woi-ds ; and the probability is that the author was quoting from
memory and erroneously, as when (chap, v.) he combines Isa! iii. 9
and 'U'isdom ii. 12, as follows :

" The prophet speaks against Israel,
yVoe to their soul because they have counselled an evil counsel
against themselves, saying, Let us bind the Just One, because He
is displeasing to us." Our conclusion is that, if Barnabas is deceived
by his memory in attributing one passage to " writing" or " scrip-
ture," he may be deceived aoout another, and that we consequently
cannot feel sure that he is quoting Matt. xxii. 14 from a document
and not from memory of oral tradition. But {a) that the author
was acquainted with passages found in Matthew is certain ; and (6)
it is also certain and noteworthy that the only words of the Lord
quoted by him are quoted from sources not known to us

Polycarp. Polycarp (born about 69 A.D., died 155 or 156) quotes (chap.
11.) sentences from the Sermon on the Mount, similar to those
quoted by Clement above, with the preface, "rememberinir those
things which the Lord said (while) teaching, Judge no?," &c
The quotation, like Clement's, is antithetical and compressed but
neither m order nor in words agrees so far with Clement's as tomake it in the least degree prohable that Polycarp and Ciemertaro
quoUng from a written vei-sion differing from onr synoptics There
IS also a quotation from Mat. xxvi 41 and Mk. xiv. 38, and a refer-
ence to Mat. vi. 13, " Asking the all-beholding God not to lead ns
into temptation; even as the Lord said. The spirit indeed is wiliinc
but the flesh is weak." Two other coincidences (chap, v and vi )«^m to refer to Mat. xx. 28; Mat. ix. 35; Mat. vi. 12, 14; Lu xi 4.
There are no supposed allusions to apocryphal writings ia Polycarp
(Westcott, Canmi, p. 61). It wUl bo seen from what has been
said above that there is nothing remarkable in the great varia-
tions with which the " Sermon on the MoUnt " was taught and
?"^'!j *™°°S the Christians in the first century. Like the

Lord's Prayer," it has not a literary but a practical interest • and
being much used in many difl'erent churches from the earliest times
it may natnrally have assumed many different shapes serviceable
tor catechists and preachers. This consideration (and the pos.si-
bilities of variation arising from translation) may easily account for
the variation between Clement and Polvcarp, without necessitating
or justifying, even as a working hypothesis, the supposition that

Clement or Polycarp, in quoting the " Sermon on the Moqnt,"
quoted from other documents than onr existing Gospels.
The "Shepherd" of Hcrmas, written about 135-40 A.D., "con- Shepherd

tains no distinct traces of any writing of Old or Xew Testament" of
(Sanday, Gospels). This is worth bearing in mind, as a warning Hermaa.
that the nature of the subject will greatly affect the number rf
quotations from the scripbires in any early books. The allegorical
nature of the " Shepherd," intended more as a stimulatin'g tale
than as a polemical or hortatory discourse, dispenses with Bcriptural
illustrations

; and in the same way Justin, in his Second Apology,
refrains from quoting the scriptures, while in hio other works he
multiplies quotarions or references. In appealing to the heathen,
Justin "quotes the scriptures only when he must siieak of things
beyond the range of common history, preferring elsewhere to appeal
to external documents such as the enrolment of Quirinus and the
Acts of Pilate" CVV'estcott, Canon, p. 110).

Papias, who wrote about 130-140 a.d., composea five books, Papiaa-
cntitled "Exposition (t'fjjyjitreioO of the Oracles' of the Lord."
It is (apparently) in an introduction to tjiis work that ho speaks
(Euseb., iii. 39) of traditions gathered from different sources : " But
I^ ivill not shrink from placing along with my interpretations
(ipiiriu^iiut) as many (traditions) as at any time I learned well, and
well stored up in memory from the eldei-s." The noun "inter-
pretations" (epAiTjKEfa.s) may receive some light from Papias's own
use of the words tpmivurrris and Ifurifiiu, as quoted in. the same
chapter of Eusebius. "Mark," he says, "was the interpreter of
Peter (Ip/iTjxtuTJj! XltTpot) ytfoficpoi) :"' again, " Matthew wrote
his scriptures (Advm) iu Hebrew, and each man interpreted them
(^PHTJi-ti/irt) as he best could." So Eusebius himself in the preced-
ing chapter tells us that some believe Clement to have "inter-
preted" {(pu^ii'tZcai) Paul's (Hebrew) Epistle tn tlie Hebrews into-
Greek. Our conclusion would be that the word ipittiuttai may
here mean something more than mere " commeutary "

; it inr.y
imply that he, as others had done, wrote ail inteqnetation of tbo
" Logia," accompanied by comments and by supplemenlarj- tradi-
tions. At all events he does not speak of any one Greek
"interpretation" of Matthew as being as yet paramount and autho-
ritative, so as to exclude the necessity of further "interntetations.""
Of Mark he speaks (in the person of "the elder") almost anolo-
getically, implying that his narrative had been censured for its
incompleteness and unpolished style; and he defends it by quoting
a tradition from " the elder" (apparently, John the elder) thus :—
". ilark, having become Peter's interpreter, wrote down accurately
all that he remembrred—not, however, in order—both the wonW
and deeds of Christ. For he neither heard the Lord, nor attached
himself to Him, but later on, as I said, attached himself to Peter

;who used to adapt his lessons to the needs of the occasion, but not
as though he were composing a connected treatise o£ the discourses
(Ao^or, V. r. Xoyiiaf) of the Lord : so that Mark committed no error
in writing down some matters just as he remembered them (oire-
ixyjiuifevat). For one object was in his thoughts (IcJr yip i-roieiro
^p6i'ot<w)—ta make no omissions and no false statements in what
he heard."
Much of this exactly applies to onr Mark. If we desire to know

what is meant by Maik's not writing " in order," we have only t»
turn to Luke, who made it his o!.'ject to write "in order," and
whose arrangement, chronologically as well as artistically, differs
from Mark. It is tme- that wo may be disposed to think Maik's
"order" not inferior to Luke's; but the fact is indisputable that
Lu.ke attempted to write "in order," and that his "order" differs
considerably from that of Mark, who manifests no purpose except
the desire to put down what he knew as he remembered it. It has
been shown above (see p. 802) that Mark's Gospel is rather a col-
lection of anecdotes than a connected narrative ; and of such a
collection it would he natural to say that it was not written as an
orderly narrative. To the single evidence of Papias, derived from
an nnknown elder, not much importance can bo attached ; and it
is very doubtful whether the most searching investigations' wiU
ever determine with certainty the name of the author or authors of •

any one of the synoptic Gospels. But at all events, it is only
reasonable to admit that the hniothesis of " notes" taken from ortil
discourses, and serving as the groundwork for the Second Gospel,
would explain njany of its phenomena. If these oral discourses
embodied the early common Greek tradition, it would be easy to see
how the First and Third Gospels came to resemble the Second.
Gospel, although all three Gospels are mutually indejiendcnt. Aa.
regards the First Gospel, it has been shown above that internal
evidence is against the theory of a very early authorship ; and we

' No one word m English wLlI eaactljr express the word \6ytrz, whkh was
need both before and after Papias, to mean not merely " saj-ings " bat " Scrip-
tares."—-Lightfoot, Conlentporary Revietr^ OcL 1875.

' Cf. al»o Clem. Alex., Sirnn., TiL 17, 106, where certain heretics appeal to
Glaacias toi* ITe'-rpoi; kpMnfea \ and Jerome aagi^ests aa an expisnation of the
difference In style between tlie First and Second Epistle of Pcler that the aiostle
nsed different tnlirprtters (Kirchhofer, p. 27C). The point for cor.aiderat™ la.
not whether the statements cf Papias aie conect, bat whit Papias meant Triiett
he spote of Mark as tp/jij^euriis, and </I 'niniseir aa mlling e'p;uiive:ai.
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must add tint it exhibits no signs that the portion before the call of

Matthew was written from hearcuy, and that after the call of Matthew
by an eye-witness. But there seems the following strong argument

in favour of th.c tradition of Papias as to the authorship of Matthew:

if there was no basis for it, if it w;is a mero fiction or guess, why
not select, as the author, some more distinguislied apostle, Peter,

John, or James? This argument is neutralized by the following

con*.ideration. The apostles (Actsir. 13) were known in the carlicBt

days to have been unlearned and ignorant men ; and although tlie

Holy Spirit gave them power to speak and teach, it was less natural

that they sliould be inspired with power to write and to compose

connected treatises. P>ut Matthew being a publican, aud necessarily

ready with his pen, might naturally be supposed in the post-

Apostolic generation to be a skilful wTitcr; so that if an early

tradition with general apostolic authority was committed to writing,

the church would naturally select Matthew the publican and ready

writer as the special author of it. Nevertheless, the testimony of

Papias is important as attesting the belief (1) in a Hebrew origin

for the Logia or the Gospel scriptures, and (2) in an early multipli-

city of ''interpretations."

rhe apologetic tone in which Papias introduces the traditions,

which he *' will not shrink from placing along with the interpreta-

tions " of the scripturefl, indicates that the written scriptures were

gradually subordinating tradition. He nowhere expresses an

opinion that the Logia are unauthoritative, but ho implies that

they req^uire "interpretation," and adils {almost as though it were

an idiosyncrasy) that he set a great store on supplementary tradi-

tion from the sources nearest to the truth,—not only taking jdea-

sure in those who taught the commandments that came from the

Lord (who was) the very truth {i.e., the disciples of the Lord), but

also q^uestioning any who had '' attached themselves to the elders,"

ivhom he used to exaniine closely on the utterances of Andrew,
Peter, Philip, Thcwias, James, John, Matthew, or any other of the

disciples of the Lord, and on the sayings of Avistion and the elder

John, the disciples of the Lord.^

* Ells., JI. E., iii. 39 : OuK 6kvi\(tw Se ffot Kal o(ra 'rrorh vapa twi; Trp^cr-

.^vriptiiu KaXius e/iaQov Kal Ka\ut^ c/ivijfAOveurra, cvt/ja^ai Tal^ fpM*?-

fEiaiv, Siafie^aLoufxevo^ irepi aiiTwv dXtji^eiav ov yap TOis to ToWti
XeyovtTiu e\atpou, Uitmrep ol ttoWqI, aXXd tois TnXijt*^ ci?taaKov(nVy

ov6e Tols Tiis aSXoTpiai ei'ToXas iLii\)p.ov€vova tv, nXXa tois Tas Traph
Tov KVpLov Tji TTicTTCt StCofifvu^ Kal flV auTf/s •Trapayi'/vop.ci'a^ t^s
dXijdeia^. el ce tou kuI 'TrnpijKoXovQtiKijjs tis toIs -trpeaf^UTcpoi^ eXdoi,

Tous Tuiv -rrpeafivTepojv dneKpwov Xoyou^' ti 'Av6pca^ h ti JlcTpo^
eiirei' ft Ti *^lXnnro^ fj ti ©oi/tds v 'IaK(o/3os J) ti 'ituai^vijs fl MaT^ciot
11 Tts e-Tepoi -Tuiv -Tov Kvpiov /ladiiTwu, & te 'Apicr-riu^v Kal 6 irpGafHi-

Tepoi 'Iwdvut}^ ol TOV Kvpiov pia6j]-rai \cyoueri. It is maintained by able

scholars (from whom dissent e.in be expressed only with jpeat dilfldenco) that

the XcyovtTt iodicatea that Aristioo and Jolin the elder were living, while the

flireu indicates that Andrew, Peter, John the apostle, Matthew, and all the

rest Ol" the apostles were dend at ihe time " when Papias ocKan his investiffu-

tions" (Wcstcott, Canon, p. CO). Now, John the aposMe is supposed to have died

at a very advanced age, about 9S a.d., and Papias (Lightfoot, Conttmpornrn
Review, May 1875) to have been born about 60-70 a.d., and to have written

(Wcstcott, vt sup-) about 140-150 a.d. We have therefore to suppose on thia

hj-pothesis (a) that Papias did not "begin his investigations" till he was twenty-

eight or thirty-eight years old (i.e., not till s^von or seventeen years after he
had attained to manhood), although the apostle John was living all that tlmo in

his immediate neighbourhood
; (h) that two personal disciples of Jesus outlived

tho aged apostle John for a period long enough to enable Papins to conduct a
systematic investigation into their traditions duHng their lifetime. "Impro-
bable" is too mild a word for such a hypothesis It seems very much more
probable that Xiyovaw is simply tho graphic present used for variety. Papias
desires to make a distinction betv.'ccn the dicta of tho apostlca and the less

authoritative utterances of Aristion and John the cider, who were not apo<tIcs.

For this purpose he not only (1) mentions them ecparafcly, but also (3) varies

tho construction, changing ti into a tc, and (3) elire into Xc'yei. A hundred
Instances might be given from the Gospel of St John alone, where elire and
Xcyet are used indifferently and alternately for tho mere purpose of variety;

BCD John iv. 9, 10, 11, 13, 15, 17 (fcij), and the whole of the gospel p<wsi77ji. And
for the use of Xiyei in a dependent sentence following an iniperf. indtc., com-
pare Plato, Apol. 21 B., ijTTopovu Tt -rroTe Xcyet, "I was In doubt as to what
(iho oracle) meant." It is true that Eusebiu-S though he denies Ireums's
assertion that Papias was a hearer of John the apostle, maintained that Papi.is

heard John the elder. But he appears to have no evidence for this statement
except the sentonee just quoted, and the 'fact that Papias set do\>-n certain

tniditiona of John the elder, mentioning him byname. His words are: "'Apter-

TtoifO? £i Kal TOV irperr^VTepov 'Ituaftou avTi;uoov eauTOC (pr\al

ytucerQat. 'OfOjUaorl yovv iroXXaK'i avTwv fiVt]UOvevcTa^ ev Tois
avTou a-vyypafifiaat t/Pijo-iv avTU)V irapa^ocrei^. This is quite in^^ufficlcnt

In face of the gieat difficHlIics In such a supposition. The only tradition of an
cider quoted by Eusebins from Papias with any words of preface begins thus

:

"llic elder said this also." Such a preface is quite consistent with the supposl-

tion that Papias had hearJ the tradition, not from the elder himsci', but from
one who had attached Jilmadf to tho elder ('irapr}KoXovGijKtut Tin irpeafiv
Tt'pio); and tho above-quoted eentence of Papias itself better suits such a
supposition, for the "cross-examining of those who had attached themselves to

the ciders" n«tur.illy applies to a//the names that follow, and more especially

to John, since he is exproisly included in the class of " ciders." " I used to

cross-examine any that came In my way who had attached themselves to tlie

eidera (asking them), what eald Andrew, . . . and about tho sayings of

Arlatloo and Joltn the elder ;" eurdy the natuml inference Is that Aristion and

It must be added that Papias, besides recording t'le raising of a,

dead Jiian by Philip, and the drinking of poison wthout injury by
Justus snrnanied Barsabas, is said by Euscbius to L.iv.? narrated
several '* Strang*; parabh-s and teachings of the Saviour," and other
fabulous matters, originatiwg from a literal understanding of figura-

tive expressions. Ho also publisluil "a story about a woman
accused in the prcs-iucc of the Lord for many sins, wliich is con-
tained in the Gospel according to the Hebrews" (Eustb., ib.) It

has been demonstrated by Dr Lightfoot that Eust'bius, in treatinjj

of tho disputed and undisputed, writings of tlie earliest times,

adopted one course for the former and another for the latter. (1) As
to the disputed books, the aiitilcfjomciia, he pledged himself to
" record wlicn any ancient writer onijiloys any book belonging to
their class;" but (-) as regards the undisputed canonical books, he
only professes to mention tliom, '* when such a Yriter has something
to tell about them " {riva -Kc-pX tuv iv^iaBy]Ku}v eJ'pTjTai) Contemporary
Review, Jan. 1S75. AVo are not therefore to infer from the silence

of Eusebius that Papias did not know or quote tho Gospels of LuliO
and John, but only that lie said notliing about them; whicli of course
might arise from either of two causes, either because ho did not know
of their existence, or because, knowing their existence, lie "had
nothing to say about them." "What bearing this may have on the
autliorship of the Fourth Gospel we shall see lu-reafter. But, so far, we
sue written scriptures still (1) supplanted by oral tradition; (2) freely

criticized as inadequate; and (3) accompanied by nienioirs of various
interpretations from some Hebreworiginal; though lapidly emerging,
if they have not already emerged, to authoritative definiteness.

One fact is of tho highest importance. "We have seen that PapiaR
was of a curious disposition, discontented with the written records
before him, and anxious to^upplomcnt them by traditions. He was
also, according to Eusebius, a man of no great judgment, fond of re-

cording wonders, and, by his own account, fond of recording novelties.

If therefore there had been any other non-canonical Gospel at that
time, rivalling our present Gospels, and known to Papias, it seems
probable, if not certain, that he would liaveustd such a book ; and,
if he had done so, Euscbius could not (in tho execution of his plan)
have failed to mention such a u.se ; but Eusebius makes no mention
of the use of any non-canonical gospel by Papias. Even in tho
narrative of the sinful woman mentioned above, which was found
in the Gospel according to the Hebrews, Euscbius expressly avoids
saying that he derived the narrative from tliat Gospel. He merely
says that Papias " has published a narrative wliich is contained in
the Gospel according to the Hebrews" (it is probably the narrative
interpolated in Jo. viii. 1-11) ; whereas, almost in tho same sen-
tence, lie says that Papias "has used testimonies from the Fiis^
Epistle of John." This negative evidence from tho silence of
Papias is strongly in favour of our Gospels.

In the works of Justin JIartyr (who is supposed to have written Justin
his Jpologies SiT\<i Dinloguc tcith TrijphOy 145-147 A. i>. ; so Hort, Martyr.
quoted by Wcstcott, Cano7i, p. 9S) we find dermite and abundant
mention of written documents containing the facts of the Gospel
narratives, but no assigned names of authoi-s. The Gospel is by
him considered as a wliole. sometimes called £vayy4\ia, sometimes
fvayyeXioyy but frequently to a.7rofivrtp.ovfviJ.aTa tiwc iiiroa-TSXaiy,

and once (when he ifj referring to Mark's Gospel) ra &Trupvr)fj.ovev-

ftara Uerpov. Bearing in mind Xcnophon's well-known avopyTj-

povtvp-ara. 'ZuKpdrovs, from v hich title '* the word had already been
burrowed by several writers" (AVcstcott, Canon, lOS), we might
naturally infer that the memoirs were not written by the apostles,

hut about the apostles or rather about their teaching , and this

view is confirmed by what Papias says (above) about Mark, that he
aTrepuT}p.6v€vcrs, "recorded from memory," tho teaching of Peter.^

This probably was originally the meaning of tho title as applied to
our Gospels ; but it seems to have been understood differently by
Justin, as though it meant ''written by tho apostles," For in

describing the descent of the Holy Spirit on Jesus at His baptism
he uses the words, "The apostles wrote." It might indeed be said

that he has in his mind Matthew and John, for John also records

John are included In the "ciders." If this be so, every difficulty vanishca.

Papias, though placed before Polycarp by Eusebius, may have been naturally so

placed because he died before the nped Polycarp. so that his w-ork fell in a period

preceding Polycarp ; but he may liave been bom about the same time or later,

say 80 a.d. In that case the last of the apostles would have passed away before

Papias was nineteen; and when Papias began his inveBtlp;atlons he would ncces-
,

sarily have tff rely on tho pupils of tho elders, since the ciders themselves,

whether apostles, as Andrew and Peter, or mere elders, as Aristion and" John,

had all passed away. If, however, it should appear after all that Papias did hear

John the elder, it follows that, when Iicnicus described Papias as "the hearer of

John," ho either (1) meant John the elder, or (2) confused John tho elder with

John the apostle. In either case most Important consequences mifiht follow,

bearing upon the RUthorshlp of the Fourth Gospel, For it follows that, if here,

then on otlicr occasions, whcfl spcahlnp of tho authorship of the Fourth Gospel,

IrcnKiis either (I) may have meant John the elder where we at presi;nt suppose

him to mean John thn apostle, or (2) may have confused John tho elder with

John the apostle.

3 Clement of Alexandria (Eus., TI. T., v'. H) expressly says that Peter had no

part In tho composition, and did not even encourage It. There seems to havo

been an early and not unnatural tendency to depreciate the Second Gospel
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this ; but St John's Gospel is not once quoted in the whole of his

works, and it is iuconceivable tliat, in ttiislatent fashion, he shoold
have referred once to a writing as apostolic, which cKewheie he
never quotes. It seems more hkcly tliat Justin considered that tlie

awofii'Tjtioi'evfiaTa ntrpov were written by Peter, so tliat the first two
GospeU at ail events were wiitten by apostles ; or else that he con-
sidered the First Gospel not to liave been written by one apo'^Uc,

but to have been a joint apostolic production. Elsewheie, in de-

scribing the agony of the Lord (Lu. xxii. 44), a jiassage peculiar

to Luke, he seems to have been struck with the inapplicability of

his favourite title to a work written by one who was ouly a follower

of the apostles ; and instead of his usual formula, lie here substi-

tutes '*The memoirs which I assert to have been written by the

apostles, and by those who attached themselves to them ;'' but even
this more precise description would only hold gooil of the thiee

Gospels used by Justin, on the sujjposition that the "Memoirs of

Peter" were written not by Maik but by Peter. The subject is

important, as showing by what easy stages a work written by a

pupil might be supposed (even in the face of direct evidence to the

contrary) to bo written by the teacher.

For a full discussion ot Justin's quotations from the Gosjiels the

reader is referred to Westcott. On the Canon of ike I^ew Testament,

pp. 95-175, and Sanday, T/tc GosjkiIs i/i the Second Ccnturij, pp.
88-137. Here it must suffice to state a few general conclusions

deduced from an examination of his use of the Old and New
Testament.
We must bear in mind then (1) that Justin is wiiting polemi-

cally, and that (especially in his dialogue with the Jew Trypho) a

main object with him is to show that " the prophets are fultiiled in

Jesus;" to the proof fiora prophecy he attaches nioie importance
than to any other. (2) He is a mo^t inexact quoter ; and tliough

he q^uotes long passages from the Old Testament accurately, shorter

passages are quoted from memory inexactly, wliile Messianic pas-

sages, even when long, are modified {sometimes with a closer

return to the Hebrew original) by Christian use and adaptation to

Christ. (3) He often inserts words and notions of his own in the

passages quoted from the Old Tcitament: for example, he says that

Moses, ill order to heal the children of Israel from the j'lague of

serpents, " took brass and made an image of a cross, aud set this in

the holy tabernacle, and said to the people, Should you look on
this image and believe on it, ye shall be saved '^ (CanoUy p. 124).

(4) He ascribes texts to wrong authors, and quotes the same text in

various shapes, not only in different books, but even in the same
book and at short intervals {lb. 127). This being the case, we
shall naturally be prepared, in approaching the New Testament
quotations of Justin, to find many inaccuracies, aud some alterations

of fact ; especially where a slight alteration can render some Old
Testament prophecy more applicable to the New Testament nar-

rative.

Reviewing the quotations from the apostolic fatliei*s given above,
we shall expect to find in Justin also a great number of the words
of the Lord and incidents iu the life of Jesus quoted from tradition,

which are not found iu our Gospels. Clement, we find, has two
passages roughly quoted from our Gospels ; aud one traditional

saying quoted m Acts xx. 35 Ignatius (VosMan) uses phrases or

sentences from Matthew four times allusively, but quotes a "word
of the Lord" found in no Gospel. The author of the Epistle of

Barnabas quotes Jklatthew once, aud a non-canonical woid of the

Lord once. Polycarp is the first apostolic father who, while four

or five times quoting or alluding to sayings in our Gospels, quotes

no non-canonical passages. Papias ''published" a narrative con-

tained in the Gospel according to the Hebrews. If then, in the

small modicum of quotation hitheito given, so luige a proportion
(say a fourth) is non-canonical, how much more non-canonical
matter might we naturally expect to find in Justin, who in two
works quotes our Gospels 67 times (Sanday, p. 116), and occasion-
ally in long continuous passages ' "V\'e shall also expect to find in

Justin many misquotations of our Gospels, arising from interpola-
tions and corruptions of the text, for **the worst corruptions to
which the New Testament has ever been subjected originated
within a hundred years after it was composed" (Scrivener, quoted
by Sanday, p 135). A generation after Justin, Trenceus will be
found quoting the interpolated appendix of Mark, which the
general consent of scholars now recognizes to be spurious ; and it

has been pointed out that the differences of Justin from the
ordinary text are little more than the differences of Codex D from
the same text.

Bearing these considerations in mind, we ought to be surprised,

not at the large, but at the small amount of extraneous matter
which Justin has introduced into the Gospel narrative, and at the
comparative accuracy with which he has quoted the Gospels.
Treating of the variations of quotation, Dr Westcott has shown
that, even where Justin's misquotations are found in other authors,
the roacmblances are of such a kind as to be easily derivable from
some common tradition, or from some early but now obsolete text
{Canon, pp. 14S-156). The extraneous matter may readily be
explained aa arising cither from sense of an omission or from the

morbid desire to find in each incident of the life of Christ the ful-*
filment of some prophecy in the Old Testament. If, for example,
(1) he speaks of the voice from heaven at the baptism as being,
**Thou ait My Son, this day have 1 begotten Thee ;" this is ex-
l)laiucd (apart from the various reading in D, which no doubt
arose from the same motive) by a desire to see in the voice a repeti-
tion of I's ii. 7. (2) If a fire is said to have been kindled iu the
Jordan at the Loid s baptism, was it not natm-al that He who came
to baptize others with the higher baptism of fire, as well as that of
water, should Himself receive the highest baptism ; or that the act
which was already technically known as (f>uTicrfi6s, '*enlighten-
ment," should be accompanied (m the case of the Lord of Light) by
that symbol which was specially characteristic of the divine pre-
sence? (3) If Mark recorded that Jesus was a "carpenter" (a fact

not then suppressed by the various reading in Mk. vi. 3, owing to
such sneers as those of Celsus, Origen, Cont. Ceh , v. 34), was it not
fitting that the Carpenter, who bade men lay hand on the plough,
and take His yoke on them, should have "wrought, when among
men, ploughs and yokes "'

? (4) If he speaks of the ]\Iagi as having
come "from Arabia," had it not been prophesied, Ps. Ixxi. (Ixxii.)

10, that "the kings of the Aiabians shall bring gifts' ? (5) If the
foal of the ass on which our Loid entered Jerusalem was said by
Justin to have been "bound to a vine," must it not needs have
been so, seeing that it was said of Judah (Gen. xlix 11) that '* he
bound his foal unto the vine" ? (6) Lastly, since Isaiah predicted
(xxxiii. 16 m LXX.) that "he shall dwell in a high cave of a stiong
lock," was it not necessnry that the Messiah should not only be
born in Bethlehem, bit also " in a cave" ?

In all -hese additions there is absolutely nothing to make pio-
habie, or even suggest (even though the " fire" at the baptism of
Jesus is mentioned in sxn apocryphal Gospel) that Justin u.sed any
other written Gospel than those known to us. These thoughts and
others like them weio floating in the atmospheie of every Christian
church in those days. They were the results naturally developed
from that habit of apppal to ]nophecy which has produced, even in

our own canonical Gospels, not inconsiderable effects ; and there is

nothing in J'ustin's additions that is not capable of being explained
from the same method (developed a little further) as that by which
we may explain Matthew's addition about the potter's field, and
possibly some of the other passages peculiar to the First and Thiri
Gospels. Nor does the omission of the names Matthew, Maik, and.

Luke, by Justin, throw any doubt upon the supposition that he used,

the Gospels called by those names. It is quite possible that the names
were given to these Gospels long after ttieir eomposition. The very
title, "Tlie Gospel according to Matthew/' he (not of, or oy,

Matthew), indicates that, even at the time when the titles w^v^
assigned, the compilers were regarded rather as editors of an old and
received tradition than as authors of a new book. It is therefore
quite possible that Justin (who mentions John by name as the
author of the Apocalypse) may have used the first three Gospels,
and yet have been ignorant of the names under which they are nov.-

cunent. -^^

Three most important facts remain to be mentioned, [a) Justin
tells us that in his days the memoirs of the apostles were read with
the books of the pi ophets in the service of the church. This public
reading of the memoirs must have given, if not a complete security,
at least a considerable guarantee, against material alterarions. The
fact that the new traditions were now placed on a level with the
ancient and venerable writings or scriptures of the Old Testament
was a still more eflfectual barrier against change, {h) Although
Justin mentions sayings of our Lord and events iu His life not
found in our Gospels, yet " he never does so when he proposes to
quote the apostolic memoirs" (Westcott, Canon, p. 157). (c) In
describing the fire kindled in the Jordan and the voice from heaven,
he not only does not quote the memoirs, but, by implication, dis-

tinguishes these statements from other statements immediately fol-

lowing, which are quoted fiom the memoirs [Canon,
px>.

158-159).*
To conclude, we find that, although Justin knew and used tradi-

tions, yet (1) he set a special value on certain writings, which were
publicly read in the churches; (2) he believed these to have been
written by apostles, or the immediate disciples of apostles, and he
repeatedly quotes them under this title ; (3) though he does not lay

stress on miracles (for miracles would be assumed by the Jew
Trypho, accustomed to the miracles of Moses and Elisha, and they
would be rather harmful than helpful to his cause in the eyes of

educated Greeks and Romans), nor on the longer lessons involved

in Christ's parables, yet he covers the greater part of our Gospel
history, and much of our Lord's teaching through maxims ; this he
does to such an extent that it is possible (Sanday, pp. 91-98) to

reconstruct from his quotations a fairly connected narrative of the

incarnation, birth, teaching, crucifixion, resurrection, and ascen-

sion of the Lord
; (4) the whole of this narrative (with the exception

of the few unimportant incidents mentioned above, and one or two

* Perhaps we may also lay some stress on the fact Hiat, in the seven passages

in which Justin nt^i-s ihe phrase, '• it is written," as applied to the memolri, be

almost always agrees reitatiiu Mlh llaltliew or with Luke (Canon, p. l-lf).
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traditional eayings of Jesus) is found in JIattliew, or Jfark, or

Luke, or in all three ; and there is also a reference to an incident

recorded by Mark alone
; (5) he never, as from these memoirs,

quotes any words, or alleges any incidents not found in our Matthew,

Mark, or Luke
; (6) he never quotes any rival Gospel, nor alleges

any words or facts which make it probable he used a rival Gospel

;

(7) such non-canonical sayings and facts as he mentions are readily

explicable as the results of lapse of memory, general looseness and

inaccuracy, extending to the uso of the Old as well as the New
Testament, and the desire to adapt the facts of the new scriptures

to the prophecies of the old. Our conclusion is that the memoirs

of the apostles which include so much that is contained in our first

tliree Gospels, and which were continuously read in the services of

the church from the time of Justin downwards, cannot have passed

into oblivion a few years afterwards, so aa to have given place to

rival Gospels not known to Justin. They must be identical with

the Gospels, to some or all of which testimony is successively borne

by Marcion (140 a.d.) in spite of his arbitrary and entirely un-

critical excisions; by the lieretical Clementine Homilies (160 A. p.?)

in spite of occasional use of apocryphal sources ; by the Muratorian

fragment (170 A.D.); by Athenagoraa and Ptolemaeus, and the

churches of Vienne and Lyons (177 a.d.); till the century closes

with the affirmation of Irenasus, who not only uses three synoptical

Gospels with the Foul th so fully as to leave no doubt orthe identity

of his Gospels with ours, but also is so convinced of the essential

necessity that there should be four and only four Gospels, that he

discerns in the quadriform nature of the cherubim a type of the pre-

ordained quadriform nature of the records of the life of Christ.'

Snmmir/ In the foregoing remarks attention has been mainly
of tha directed to definite evidence, whether external or internal.
external

Limits ^f space, as well as other considerations, prevent

the discussion of that more indefinite evidence which might

perhaps be called indirect external evidence, and which

would treat of the influences amid which the Gospels

grew up and by which they were likely to be moulded.

For such a discussion it would be necessary that we should

place ourselves in the position of a disciple in some early

congregation of Jewish or Gentile Christians, and en-

deavour to realize the influence exerted upon the Christian

records—(1) by prophecy
; (2) by heathen religions

; (3)

by Eastern metaphor acting upon Western literalism
; (4)

The Gospel ' As a good deal of Btreaa lias been laid upon the apocryphal Gospel of the

-\f the Hebrews, from which (according to the testimony of Jerome, Kirchhofer, p. 449)

lebraws. Ipiatloe quoted, it may be well to Bhow that thia was later than our Gospels.

(1) We have aeen above (p. 807) that in the common tradition 'iTjo-ofv is

babitoaUy employed, and that the use of 6 KiJptos, "the Lord," In naiTative is

a sure sign of later origin ; but " tlie Lord " ia habitually used in the narrative

of the Gospel of the Hebre^e (see Kirchhofer, pp. 450, 453, 454). (2) It softens

moral difflculties ; (a) in the story of the rich young man, the Lord says to

him, " Behold, many of the brethren, sons of Abraham, are covered with dung
and dying for hunger, and tliy house is full with many good things, and uaught

goeth forth at all from thee to them," thereby blunting the point of the young
man's rejection; (6) after tha words " If thy brother shall sin against Ihcc"

(r/. Matt, xviil. 22), Jesus adds, in the Gospel of the Hebrews, '"in word, and

If he shall make thee amends" (/6. p. 454) (in verbo et talis libi ffcerif); (r)

tha error In Matt, xxiii. 35, "son of Barachiah," is corrected into "'lUium

JojadsB," Jerome (/6. p. 455). (3) It increases the raaiTCllons element: (a)

at the baptism of Jesus, " It came to pass when the Lord was come up from

the water, the whole foiintaln of the Holy Spirit camd down and rested

upon Him, and aaid to Him, O My Son, in all the prophets I was awaiting

Thee, that Thou mightest come, and that I might find rest in Thee; for Thou
art My rest. Thou art My firet-bom Son, who reignest for ever" (/J. p. 454;,

(fc) hence the Holy Spirit is called the Motlier of tho Lord, and It is said by the

Lord, '* But now My Mother, the Holy Spirit, took Me by one of My hairs, and
CiUTied Me away to the Mount Tabor" (/ft. p. 451); (r) after His resurrection.

It la added that the Lord ordered a table and bread to be brought, and caused

Els brother James to break bis fast, when James had sworn not to eat broad

till he had seen the Lord ; in this story James is called "James the Just, " a

title which in itself ia a mark of late composition.

To this note we may add that Celsus, towards the end of the second century,

Bpeaka of "the writings of the disciples of Jesus" (/&. p. 330) as the source of

bis infonnation, and mentions nothing (so far as wo know) of any importance

that is not found in our Gospels. It is true thnt Origin ICont. Cefs., ii. 71), in

answer to Celsus"s boast that ho had crushed the Christians with facts taken

from their own writings, replies, " But we showed (above) that there has been
> a great deal of nonsensical blundering, contrary tirapa) to the writings of our

Gospels," Ac. ; but if we refer to what has gono before, we find that Origen is

referring (1) to Celsus's unfair Inaccuracy, f.ff , in saying that Jesus was
"betrayed, not by one disciple, hut by His disciples; (2) to such blunders as tho

confusion of " Chaldseana " with " Magi ;
" f3) to his ignorance of the number of

tho disciples, &c. There Is therefore every reason to believe—for If Celsus had
attacked any apocryphal narratives as representing the faith of Christ, Origen

could not have failed to take advantage of the triumphant rejoinder which such

a mistake would have afforded him—that an assailant of Christianity, writing

bflfor<9 the end of the second century, knew of no writings of the disciples of

Chrljtt upon which he could base any eflective attacks against their religion,

c-;ot)fc our four Gospels.

;
ship.

by the ritual and language of the Lord's Supper, (5) by
the universal predilection for the marvellous; (6) by the
fall of Jerusalem. The results tlius obtained would be in a
great measure conjectural ; but, compared step by step with
the results deduced above, they would enable the reader
to feel additional confidence in conclusions supported by
the double confirmation of indirect as well as direct

evidence. The best work in English bearing on this sub-

ject is probably the translation of Iveim's Jestis of Itasara
(London, 187(3-79) ; and there is also much valuable in-

formation in the Appendices to Canon Farrar's Life of
Christ.

The FotJETH Gospel.

Authorship.

Evidence frovi earliest Traditioii.-^Beiote considering Early

tho subject matter of this Gospel, it will be well to con-"''lence

sider the evidence, direct and indirect, bearing on the
°,.;t"

'

authorship. The author is not mentioned in the Gospel

'

by name, but only as " the disciple whom Jesus loved

"

(xxi. 24, 20), " which also leaned on His breast," and
to whom Jesus commended His mother from the cross

(xix. 26 ; xiii. 23). The first writer who mentions John
as the author in connexion with a passage quoted from
our Fourth Gospel is said to be Theophilus, who wrote

towards the close of the second century (170-180 a.d.).

The Muratorian fragment (170 a.d.) speaks of the apostle

as the author of a Gospel, but does not quote from it.

But Theophilus quotes Jo. i. 1, as written by John, one of

those "inspired by the Spirit" (7rvei<iJiaTO(j>6po>v).- It ia

a natural inference that Theophilus (at so late a date),

using the name thus without further definition, meant
by " John," the " John " best known to his readers, i.e.,

John, the son of Zebedee, the apostle. But there is un-

usually strong evidence to show that John the apostle

wrote the Apocalypse, so strong that we may assume the

apostolic authorship of that book with more confidence

than the authorship of any other book in the New Tes-

tament, except some of Paul's epistles. The question

therefore arises, how far does the style of tho Gospel,

which was said by Theophilus (170-180 a.d.) to have

been written by John (presumably the apostle), agree with

the style of the Apocalypse, which we have so good reason

for believing to have been written by the apostle John 1 If

we assume John to have been four or five years younger

than his blaster, he would be, according to the commonly
received date (68 A.D.) of the Apocalypse, about sixty-

seven or sixty-eight years of ago when he wrote that

work. By that age (one would suppose) an author's

style would, if ever, have reached its maturity. Even
if he were ten years younger than Jesus, so that he
was only a little over sixty years of age, yet his style

would not be capable of a complete transformation. But
wliBu the Gospel is compared with the Apocalypse, in-

stead of similarity, we find an almost complete contrast.'

The- vocabulary, tho forms, the idioms, the rhythm, the

thought—all is diiferent. That the Apocalypse and the

* Such at least is tho statement of Kirchhofer (p. 153), and it has

been reproduced in modern books. But part of the period of Irenaeus

might precede part of the period of Theophilus ; and Irenasus quotes

John's Gospel (xx. 31) as from " John the disciple of the Lord," in a
passage of his woik Against Heresies (III. xvi. 5, or ed. Grabe, iii. 18),

a passage omitted hy Kirchhofer.
* It is not necessary, however, to deny that the Gospel exhibits

traces of the Apocalyptic doctrine and thought. On the contrary, the

impression left by a comparison of the two is, that the Gospel exhibits

an attempt to refine and spiritualize soiuo of the more material and
concrete espre.ssions of the Apocalypse. From this point of view, wo
may say that *' the Gospel is the spiritual interpretation of the Apoca-
lypse. . . . The active and manifold religious thought of Ephesus
furnished the intellectual a.ssistanco which was needed to exhibit

Christianity as the absolute and historical religion in contrast with

Judaism and heathenism" (Westcott, Inlrod. to SI Jolin).
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Fourth Gospel should have been written by the same author

would be, we will not say impossible, but one of the

most marvellous literary phenomena ever authenticated.

The change in Shakespeare's style, or in the style of

Burke, cannot be compared with this; for those changes

can be in part explained by the transition from youth to

'maturity or old ago. ' Here we have to explain how a

writer could completely change language, style, and thought,

after the age of sixty or sixty-seven years. It is possible,

but a priori highly improbable.

It has indeed been suggested that this change of

language may be explained by the lapse of more than

thirty years, during whicli the author was living in the

midst of a Gentile population. This assumas that the

Apocalypse was writt£n in C8 a.d., before John had

resided in Ephesus, and that he wrote the Gospel at the

age of ninsty-eight. But (1) the minute knowledge of the

Seven Churches (Kev. i. ii. iii.) makes it probable that the

writer had resided for some time in their neighbourhood
;

(2) the composition of such a work as the Fourth Gospel

at the age of ninety-eight is in itself unlikely; (3) it is by

no means certain that the Apocalypse was written in 68

A.D., and not rather in 78 a.o., simultaneously with the

fourth Sibylline Book (and the later the date of the

Apocalypse the shorter the interval between it and the

Fourth Gospel, and the more improbable becomes the

theory of the change of style). An hj-pothesis based upon
three hypotheses, themselves not proved or improbable,

requires much evidence before it can be accepted.

There is yet another difficulty in the way of believing

that John the apostle is the author : the v/ords of Jesus in

the Fourth Gospel (1) differ altogether iu style and rhythm
from the synoptic tradition of the words of the Lord, and

(2) do not differ at all from the author's own remarks and
observations. So great is the similarity between the words
of the writer and tlie words which are assigned by him
either to our Lord or to John the Baptist that Dr West-
cott, commenting on Jo. iii. 10-21, 27-36, says [Introduc-

tion to the Gospels, p. 292), "It is impossible not to feel

that the evangelist is in fact commenting' ou and explain-

ing the testimony which he records. The comments seem

to begin respectively at verses 16 and 31." The words
italicized (not by Dr AVestcott) require little comment.
It is obvious that a biographer, who so mixes the words
of his characters with observations of his own that a most
careful and schnlarlike commentator is unable to feel sure

where the words of the characters end and the observations

of the author " seem to begin," cannot be supposed to" be
exactly recording, scarcely even to be attempting to record

with exactness, the words of the characters themselves.

Yet it seems impossible that the " disciple whom Jesus
loved" should either remember his blaster's words so ill,

or else deliberately transmute them into entirely different

language of his own. A work of this kind, notwithstanding
the presence of historical elements, seems rather to deserve
to be called a poem, or a drama, than a biograiAy; and
accordingly the same careful commentator who is quoted
above declares that " the spirit of parallelism, the instinctive

perception of symmetry in thought and expression, which
is the essential and informing spirit of Hebrew poetry, runs
tlirough the whole record " (Inirod. to the Gospel of St Jolin)r

Such a work does not seem likely to have proceeded from
one of the sons of Zebodee, a fisherman of the lake district

of Galilee, not indeed a poor man, but still not a man of

letters nor of any great literary culture.

The _ "The earliest accouiit of the origins of the" Gospel is

lypothesis already legendary " (Westcott, lutroduetion to the Gospels,

^thlrebi r'' -^^^' ''^ Si^^° '" '^^"^ fragment of Muratori (.*.D. 170).

or rorisioD. ^' '** '^^''^ ^^^^ ''^'^'i being requested by his fellow-disciples

aud bishops to write, John desired them to fast for three

days, and then to relate to one another what revelation each
had received either for or against the project. The same
night it was revealed to Andrew, one of the apostles, that

"while all called (the past; to mind (or while all re-

vised,
—'cunctis recognoscentibus '), John should write

everything in his oicn name." Legendary though this

account may be, it curiously agrees with a passage in the

Gospel itself which implies that others besides the author
were " revising," or otherwise assisting in, the work :

" This
is the disciple which testifieth of these things and wrote
these thiugs : and vre Irnow that his testimony is true"
(xsi. 2i). Yet immediately afterwards—in a sentence

which, though omitted by Tischendorf, is supported by
the ]\rSS. almost without exception—the singular number
is resumed : "I suppose that the world could not contain

the books that should be written." This passage certainly

seems to indicate some kind of joiut authorship or revision,

or at all events a desire to convey the impression of joint

authorship or revision, such as the !Muratorian fragment
describes. The theory of joint authorship or revision is

confirmed by evidence derivable from the 1st Epistle of

John, which is justly regarded (Lightfoot, Contemjy. Rev.,

1875) as a kind of postscript to the Gospel It begins

(like the Gospel, and unlike the Apocalypse, as also

unlike the 2d and 3d Epistles of John) without men-
tion of the author's name, and in the plural number

:

" That which was from the beginning, which we have
heard, which we have seen with our eyes, which we have
looked upon, and our hands have handled, declare we
unto you, that ye also may have fellowship with us." - Yet
at the conclusion of the first chapter, as though it were to

be understood that the whole was written " in the name of

John " ("suo nomine," as the JIuratorian fragment has it),

the singular number is used, "these things write 1 unto
you" (1 Jo. ii. 1, 7, 12, 13, U, 21; v. 16).i^f:So far

therefore as we have gone, the evidence is very decidedly

against the supposition that John the apostle was the sole

author of the Fouith Gospel. He may have written it (1)
through an amanuensis or disciple, who translated his

language (and possibly his thoughts also) in the process

of expressing them (just as Paul is said by some to have
written the Epistle to the Hebrews iu Hebrew, and to have
had it freely rendered by one of his followers) ;• or (2) it

may have been an attempt on "the part of a leading teacher

of the Johannine school at Ephesus to reproduce the spirit

of their master's teaching after he had been taken from
them by death, an attempt of one of the Ephesian elders

to reproduce John once again in their church, surrounded

by Andrew and Philip and Austion and the rest of the

disciples of the Lord, the former proclaiming and all the

rest assenting to "that which they had heard, that which
they had seen with their eyes."-* If during the latter years

of his life John was iufirm and bedridden, obliged to

preach and teach by deputy,* it is obvious that the " teach-

ing of John " during the last eight years of his life, when
the old man was now past ninety years of age, might be

' Of coarse the "we," whereby the writer identifies himself with

his readers (iL 3 aud poisiin), is quite different from the " we " Dien-

tioued above.
- The statement that Papias " wrote out the Gospel at the dicfa-

tion of John," quoted by Westcott {Canon, p. 76) from aa argument
prefixed to an WS. of the 9th century, is probably worthless, except

as indicating an opinion ranch earlier than the MS., that John did not

himself write the Gospel.
•* That a similar attempt was m.ade to reproduce, as it were, the^

authority of Peter by a writer in the 2d century, we have seen above

(p. 814) in the account of -the Second Epistle of Peter. But the cir-

cumstances and prolonged infirmities of the apostle John might make
such an attempt far more successful and a far more accurate repre-

sentation of spiritual truth.

* Jerome, Comm. in Ep. ad On!., vi. 10, quoted in Wcstcoll'.i

Introil, to SI John.
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tious.

Papiaa,

very different in language, and even somewhat different in

thought and -Substance, from the teaching of the apostle

himself ; and a spiritual doctrine, taught in the Ephesian

church, and based upon three or four traditions affirmed

by the aged apostle, such as the tradition of blood and

water, might, even in tie lifetime of the apostle, become I

known, within a limited district, as the Gospel according
j

to the apostle John. How different, in language if not in
I

Bnbstance, may be a pupil's record of a master's teaching

. may be perceived from Plato's and Xenophon's records of
j

the teaching of Socrates. But in any case, whatever may
be the authorship of the book, it must be admitted to be,

30 far as we have gone, in the highest degree improbable
|

that John the apostle wrote the Fourth Gospel with his I

own hand at the age of ninety or nearly a hundred, in the
j

same way in which he wrote the Apocalypse at tlie age of

sixty or seventy or eighty.

Evidence Evidence from Quotations.—But fie pass now to tho evi-

frora dence of the early fathers. Theophilus and Irena;us are tlie

quota-
£j.g|. ^g quote John by name, but earlier writers, wlio do not

mention his name, quote words contained in the Fourth

Gospel. We will take Papias first. He tells us (see above,

p. 816) that he used to iuquiLj about the dicta of Andrew,

Peter, Philip, Thomas, James, John, Matthew, or any

other disciples of the Lord, and also about the sayings of

Aristion and the elder John, the disciples of the Lord.

The order of names is remarkable, and it has been most

ingeniously inferred (Lightfoot, Contemp. Rev., Oct. 1875)

that John is placed, out of his order of precedence, along

with Matthew, because the last two had, left written

Gospels; moreover the order of the first three, "Andrew,
Peter, Philip," quite unlike the synoptic order, is the order

in Jo. i. 40-43, which suggests that Papias was aware at

all events of the story of the calling of the apostles con-

tained in the first chapter of the Fourth Gospel We are

also told by Eusebius that Papias " used testimonies " from

the 1st Epistle of John. This is, of course, no proof that

Papias quoted the Epistle with John's name (for quotations

of New Testament documents with the name of the

author are not common in the earliest writings of the

church) ; but it may be inferred that lie regarded the

Ist Epistle of John -as an authoritative document; and
the Epistle is so closely connected with the Gospel that, if

the apostle John is proved to be the author of the one, it

must follow that he is the author of the other also. But
it is important to note that Papias recognized two Johns,

both of whom were " disciples of the Lord ; " and Eusebius

tells us that Papias quoted certain traditions of the non-

apostolic John, distinguishing him as "the elder,"—"the

elder used to say," ic. Now Irenseus—who speaks highly

of Papias, describing him (wrongly) as a " hearer of John "

(the apostle),—quotes Papias as one of " the elders who
saw John the disciple of the Lord," and who remembered
how he (John) had repeated to them certain teachings of

the Lord Jesus, to the effect that "the days will come in

which vines shall grow, having each 10,000 branches, and

in each branch 10,000 twigs, and in each twig 10,000

shoots, and in every shoot 10,000 clusters, and in every

cluster 10,000 grapes, and every grape when pi-essad will

give 25 measures of wine. And wlien any one of the

saints shall lay hold of a cluster, another shall cry out, 'I

am a better cluster, take me; bless the Lord through

me,'" &.C. (Apostolic Fathers, Clark's trans, p. 44.3). The
question therefore arises. Which John is here meant? It

seems certain from the context that Irena^us meant (he

famous John, the apostle : yet he calls him nothing but

"disciple," and the tradition imputed to John (though

not out of accord perhaps with the imagery of the

Apocalypse) is quite unlike anything that we find in the

Gospel or 1st Epistle called by John's name. On the

other hand, a passage of the Fourth Gospel (xiv. 2) is

quoted by Irenaeus [Adv. Hcer., V. x.'i.xvi. 2) in connexion,

not with John the apostle, but with " elders," and possibly

as part of the doctrine communicated to Papias by the

"elders " (" the context makes it at least highly probable

that the passage was quoted from Papias's ' Exposition,'
"

Westcott, Introd. to the Gospel of St John). But, if this

be so. I.e., if a passage of the Fourth Gospel was communi-
cated to Papias, not necessarily by John the apostle, but

by "elders," then it follows that among the "elders"'

who communicated it to him may have been John the
" elder.'' Although this is, in great measure, conjectural,

yet, even as a possibility, it becomes deserving of atten-

tion, when placed in juxtaposition with the certainty men-
tioned above; (1) it is possible that a saying in the Fourth
Gospel was communicated to Papias, not by John the

apostle but by John the elder
; (2) it is certain that the

only passage quoted from Papias as coming from John
(the apostle) is not to be found in the Fourth Gospel

and in no way resembles the style or thought of the

Fourth Gospel. Again, the 2d and 3d Epistles of John,

which, have the name of the author inserted, are written,

not in the name of John the apostle, but in the name of

" the elder," and they were so doubtfully regarded (per-

haps on that account) by the church that Eusebius places

them among the " impeached (di'TiAeyd/icvo) writings,"

while Origeu speaks of them as only possibly genuine,

and Jerome attributes them not to John the apostle but

to John the elder. Yet Irenffus quotes this. 2d "im-

peached " Epistle, not as the work of John the elder, but

(twice) as tlie work of "John the disciple of tlie Lord."

Evidently tliere is here, if not confusion, at least a danger

of confusion, and one cause of confusion can be immedi-

ately indicated. Papias tells us that both John the apostle

and John the elder were "disciples of the Lord." Now,
for some reason or other, Iren.-eus, though he quotes

Matthew as "the apostle" {Adv. Ilcer., III. ix. 1) and a

speech of Peter as spoken by "the apostle" (lb. xii. I),

appears not to quote the Fourth Gospel except as written

by John " the disciple of tlie Lord," or simply "John " {lb.

xi. 1,2, 3, 7). It cannot indeed be assumed that Ironasus

is here (unconsciously) referring to John the elder, and not

to John the apostle. On the contrary, the more probable

explanation is, that John the apostle was himself called by
preference John " the disciple of the Lord," as being "the

disciple whom Jesus loved." ' Nevertheless it remains an

unfortunate fact thatlrenaeus and Theophilus, who are the

first to quote John by name, give us uo means of ascertaining

whether they refer to John the apostle or John tlie elder,

both of whom are described by Papias as being " disciples

of the Lord." In this state of confusion we are naturally

led to suspect that possibly the two Johns mentioned by

Papias (neither of .vhcm, as v.'e have shown above, was

probably known to Paoias himself) may have really been

one ; and this suspicion is confirmed by the testimony of

Jerome, who informs us that though two tombs were

shown in his time at Ephesus, one as the tomb of John

the apostle, and the other as the tomb of John the elder,

yet some considered the two persims to be identical

;

"nonnuUi putant duas memorias ejusdem Joannis evan-

gelists esse" (Jerome, quoted by Kirchhofer, p. 159).

We have not evidence to- prove this theory, but neither

have we evidence to disprove it ; and we must therefore

leave the question who was the author of the Fourth Gospel

' Compare Fragments, iii., "John the disciple of the Loid and the

other apostles with whom he was conversant," Hippolytus doubles

the title {Christ aitd Antichrist, ch. 36), "Tell me, blessed John,

apostle and disciple of th.e Lord." In speaking of the author of the

Apocalypse, Irenwus (ylrfr. Iftrr., IV. ix. 11) describr-s him not oul/

as the "disciple of the Lord " but also as the disciple " upon whart
Jesus had leaned at supp*!r."
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(so far as the evidence of Papias anjl Irenseus can help

us) unanswered and unanswerable. Indeed it cannot be

denied that the probability is that Tapias did not know of

its existence as an authoritative Gospel written by the

son of Zebedee. For, had he known it, would he have had
"nothing to say" about its origin, about the contrast

between it and the Apocalypse, about the difference

between it and the synoptic narrative, and about the

interesting account of its composition given in the Mura-
torian fragment and therefore current before 170 a.d. ?

That Papias should have ** nothing to say " about Luke's

Gospel is intelligible, because the dedication to Theophilus

speaks for itself ; but why he should describe the origin

of tliG First and Second Gospels and pass over the Fourth,

where there was so much to describe and where a joint

authorship was not only suggested by tradition but also

by internal evidence (John xsi. 24), is by no meaus easy

to explain. In the face of this silence we cannot attach

much value to the evidence in Papias for the apostolic

authorship, derived from the association of John with

Matthew in the list of the apostles. Against that evidence,

too, such as it is, must be set the fact that the only

tradition detailed by Irenaeus as coming through Papias

from John the disciple of the Lord is one quite unlike

the tone of the Fourth Gospel. The latter negative at

least neutralizes the first positive ; and the scale is thus

left unaltered, pressed heavily downwards against the

apostolic authorship by the discrepancy of style (when the

Gospel is compared with the Apocalypse) and by the

external and internal evidence of joint authorship.

Evidence has been drawn from the epistle of Barnabas,

the " Shepherd " of Hermas, the Ignatian letters, the epistle

,
of Polycarp to the PhiHppians, the works of Justin, and

' the Clementine Homilies, to show that the authors of these

writings used the Fourth Gospel (Westcott, Canon, j^sxim)

Sanday, Gospels in the Second Century, 273-298) ; and no
candid mind can resist the proof that some of them knew
and were influenced by the thoughts of the Fourth Gospel,

while some even used its language. But it is by no means
certain, indeed it is improbable, that they knew of it as a

Gospel; and it is still more improbable that they recognized

it as a Gospel written by " the disciple whom Jesus loved."

Else, how comes it that Justin quotes Matthew about fifty

times and the Fourth Gospel once, or not at alU

Moreover, the apparent quotations of the Fourth Gospel

in the apostolic fathers show not so much the use of a

document from the first, as rather the influence of the

common atmosphere of the Asian churches, the floating

tradition of the Ephesian school, gradually merging into

a definite document. Barnabas, for example, speaks of

" water," with a certain mystery, associating it with the
" cross "

; as also Justin seems to do, mentioning the cross

and baptism in consecutive chapters (Ix. Ixi.) of his First

Apology, But the Clementine Homilies, amplifying the

mysterious efficacy of water, as being the origin of all

things, and the direct recipient of the impulses of the

Spirit (ch. xxiv.), give a loose quotation of Jo. iii. 5, which
seems adapted for the Clementine context by being blended

with the baptismal formulary previously mentioned by the

writer in xxviii. 19 : "For thus the prophet has sworn to

us, saying, Verily I say to you, Unless ye be regenerated

by living water into the name of Father, Son, and Holy
Spirit, ye shall not enter the kingdom of heaven." It

can scarcely be an accident that this same passage is the

only passage from the Fourth Gospel quoted in the whole

of the works of Justin Martyr. Moreover, in Justin also,

as in the Clementine Homilies, it is not so much the

Gospel as rather the substance ef the Gospel that is given
j

and this too in a shape not so developed as that which
appears in the Fourth Gospel.

it is worth while to sketch the growth of this passage, for the
process is a tj^ical one, and will illustrate many other theological

developmenis. The doctrine of the new birth first appears (but
only in its germ) in the synoptic Gospels :

*' Except ye be converted,
and become as little children, ye shall not enter the kingdom of
henven" (Mat. xviil, 3: cf. Mk. x. 15; Lu. xviii, 17). But Jesus
clearly did not nie-iit that His disciples were to become like little

children by becoming ignorant, foolish, or helpless; but only tliat

they must trust the Fatht-r iu heaven, as earthly children trust

their earthl}' parents; in other words, that they must become
children oi the heavenly Father, and therefore be born again with a
heavenly biitli. It was therefore a legitimate development of Clirist's

teaching? to remind Christians (1 Pet. i. 3, 23) that they had been
"begotten or born again" {avayivvuv)\ and Pnul describes his

converts as "begotten" [yiwav) by himsr-lf in Chiiit spiritually,

distinguishing such a birth from the *' hirth according to the flfsli"

(Gal. iv. 23, 29). It was inevitable that tlie Chnstians slioulJ

early associate this spiritual birth with the rite of jtuiificatiou or
baptism, with which they would naturally (as John had done)
introduce their conveiis into the church. But further, as soon .^s

the need of this spiritual " be;,'etting " became a part of the teaching
of the church, it would havt* to be protected against the literalism

of misrepresenting enemies and of dull uiispiritual fiiends. Jews
and Gentiles would argue, *' But it is impossible for a man who
has once been born to enter a second time into bis mother's womb."
This argumentative objection would therefore be natui-ally placed
(in the minds of the teachers and catechists of the first centurj')

side by side with the doctrine of Christ. One teacher, treating the

subject dramatically, might put the objection into the niouth of

an objector in the shape of dialogue; another mi^ht state the answer
to the objection in his own person. With this explanation we
shall at once understand that Justin, though nppearing (in the
course of an argument \ipou baptism) to quote the Fourth Gospel
once only (whereas ho quotes ilatthew fifty timc^}, is not really

quoting it, hut only the floating tradition of the Ephesian elders,

when he wiites as follows :

—

Justin, Apol. /., Ixi,

" For Christ said, Except ye be

born again (^avay^vvdv, Petcr^ word,

I Pet. i. 3, 23), verily ye shall not

enter into the kinRdom of heaven.

Kow, that it is impossible for those

who have once been bom to re-enter

the wombs of those that bare tliem is

evident to all" [Here the quotation

terminates, without inaking any refer-

ence to water.]

John iii. 3-5.

" Josus answered and said unlo

him, A'erily, verily, I say unlo thee,

Except a man {y(i/vi\^\t avw^cv) be
bom again (or fiom above) he canno*-

see the kin^^dom of God. Xicodemus
saith unto Him, ITow can a man bo
bom when he is old? Can he enter

the second time into his mother*$

womb, and be born ? Jesus answered.

Verily, verily, I say unto thee. Except a
rnan be bom of « ater an d the Spirit, he
cannot enleviniothckingdom of God."'

Note hero the inexpUcable omission—on the liypothesis that it

is an omission. We must bear in mind that in the preceding
extract Justin is arguing for baptism by icatcr. How obvious then
to quote tlie words of Christ Himself, "Excent a man be bom of

water and the Spirit," kc. But Justin does no such thing. He
gives as a reason for water-baptism the intention that men may not

remain "the children of necessity and ignorance," which reason,

he says, we have learned from the apostles. He also quotes, suit-

ably enough, the saying of Isaiah, "Wash you, make you clean."

Lastly, he quotes a saying of Christ, and omits from it (sujiposing

that he h:is the Fourth Gospel before him) the very woids which
tell with greatest force for him, and which indeed make all further

argument unnecessary ! It is possible, but most improbable, that

Justin should quote ilatthew fifty times, and a Gospel which he

knew to be written by the belo%'cd disciple of the Lord only once

;

but it is more than improbable—it is inconceivable—that, in this

single <[uotation, he should not only quote inaccurately, but omit

the very words that were best adapted to support his argument.

The' probability is that Justin's quotation represents one stage,

and the Fourth Gospel another stage, of the Christian doctrine of

the new birth, and that the Ephesian '
' usus ccclcsiasticus " had not

yet come to his knowledge, or, if ithad, had not yet superseded the

less developed tradition. The stages may b? classified as follows:

(1) Synoptists " Except ye become as little children;" (2) Justin,
" Except ye be born again ;" (3) a third stage is implied in 1 Pet. i.

3, 23, and iii. 21. and it would run tlius, " Except a man be bom
of the Spirit as well as water" (a protest against the Essenistic

overvaluing of ablutions, see also Sibylline Books, iv. 164-174);

(4) the inevitable transition hence was to the form in the Fourth

Gospel, "Except a man be born of water and of the Spirit" Here

the authority of the Ephesian apostolic school arrested the develop-

ment, which would else have issued in (5) the Clementine stage,

" Except ye be regenerated by living water into the name of Father,

» The argument is not aflfected even though we adopt in John liL 3 the

reading dvayfi'ft)8n, which is unquestionably proved by the Latin renderings

to have been a very* eaily rending. Whichever be the reading, Justin's

omission— as an omission—remains inexnlicable.
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Son, ana the Holy Spirit, yo shall not «ntei- tlie kingjoin of lieaven."

If (6) *Miving" bad subsequently been omitted, the development
would Have been completed in a sixth and last stage.

Ignatius. Take anotlier case of the apparent t^e of the Fourtli

Gospel by Ignatius. "I desire bread of God, heavenly

bread, bread of life, which is the flesh of Jesus Christ,

.... and I desire drink of God, His blood, which is love

imperishable, and ever-abiding life " (Ep. to the Homans,
ch. vii.). Now here it is true that we have a thought

peculiar to the Fourth Gospel. Paul speaks of the

"blood" always as sacrificial, the "blood of sprinkling;"

and indeed to a Jewish mind, taught to " abstain from
blood," the thought of drinking " blood " would bo at first

extremely repulsive, even as a spiritual metaphor. It is

very unlike anything in the Apocalypse, where blood is

never "drunk," except by the scarlet woman and the

murderers of the saints. But it is an image that must
have suggested itself to the church as soon as the Gentiles,

unfettered by Jewish associations, began to be imbued with

eucharistie thought. Indeed, after the first repugnance
had worn away, Jewish thought itself—even Pauline

thought, and much more the thought of Jewish Christians

trained in the school of Philo—would hasten the adoption

of the eucharistie metaphor. For was not the blood " the

life," according to Moses 1 And was not a Christian

taught to believe, with PavJ, that his individual life was
merged and "hid" in Christ's life? Again, it would
soon be felt that to speak merely of feeding on Christ's

flesh was to present the New Testament in an unsym-
metrlcal and almost maimed aspect. Moses had not only

fed his people upon bread from the sky (the manna), but
had also given them water to drink from the rock. What
had the church to show agaiust this ."symmetrical display

of "Mosaic power? It was not enough to say (with
' Paul) that that same " rock " was really Christ : it was
necessary to show that the rock still supplied the faithful

with divine drink. And for this purpose, what was more
appropriate than the cup of the Lord's blood? Piegarded

in this way, the metaphor would commend itself speedily

even to the Jewish mind. Nay, to the cultivated Alex-

andrian Jew, it would at once commend itself, as we may
perceive from the works of Philo, who uses words so

strikingly similar to Christian thought that they might
almost seem, to a hasty reader, to have (of themselves)

originated the eucharistie miracle of Cana. " Who can
pour over the happy soul (which proffers its own reason as

the- most sacred cup) the holy goblet of true joy, except
the cup-bearer of God, the Master of the Feast, the Word i"

(Oft Dream'!, ii. 38). When such thought as this was
floating in the atmosphere of Ephesus and Alexandria, it

is impossible to draw from the vague resemblance of the
Ignatian passage quoted above any inference that Ignatius
was quoting, or even referring to, the Fourth Gospel

Polycarp. Nor can we infer any quotation of documents from
the fact that Polycarp (Ep. to Philip., ch. vii.) men-
tions Antichrist in language somewhat similar to 1 Jo.
iv. 2, 3. "Every one that doth not confess that Jesus
Christ hath come in the flesh," writes Polycarp, "is
Antichrist ; and whoso doth not confess the mystery of

the cross is of the devil." The thought indeed is mani-
festly similar, and the language so far similar as to show
that both P(3lycarp and the author of the epistle lived
amid identical traditions of Christian teaching. But the
epistle itself testifies that the name "Antichrist," so far

. from being invented by the author of the epistle, was
already current in the church :

" Little children, ye have
heard that Antichrist shall come." If, therefore, it was
a fact that already in Asia there had arisen a sect denying
that Christ had come " in the flesli," and that the Ephesian
circle of apostles first, and the Ephesian school of elders

afterwards, had denounced such a belief as being of Satan
and of Antichrist, and if this was taught lo the Ephesian
catechumens, and preached in the Ephesian pulpits, in a

form sanctioned by authoritative teaching and l>y repeated

use, what mure is wanting to explain the similarity between
the Epistle of John and that of Polycarp?

Again, it is said that Justin [Dial., ch. 88) imitates Justin

John (i. 23) inputting the words "The voice of one cry- '""riy*

ing," ic, into the mouth of John the Baptist, instead of

placing them as an evangelical comment (as the synoptists

do) on the appearance of the Baptist (Mat. iii. 3 ; Mk. j.

3 ; Lu. iii. 4). But this inference is unsound, as can be
shown by analogy ; for ilark uses also as an evangelical

comment (i. 2), "I sciid My messenger before thy face;"

but Matthew and Luke place it in the month of our Lord
(Mat. xi. 10; Lu. vih 27); and therefore, according to

the reasoning above, we must infer that Luke had copied

Matthew, or JIatthew had copied Luke, in taking the

evangelical comment, and inserting it in a discourse of

Jesus ! How fallacious would be such a deduction ! How-
much more reasonable to suppose that—in accordance with

the inevitable tendency thus to take prophecy, as it were,

out of the framework, and insert it in the picture

—

Matthew and Luke have independently adopted a tradition

latBr than Mark, which transposed JIark's evangelistic

application of prophecy, and inserted it in the words of

the Lord ! But if this is the more probable solution in the

case of Matthew and Luke, why not also in the case of

Justin and John, the circumstances being precisely the same ?

But it has been urged that, although Justin cannot be
shown to have quoted the Fourth Gospel, yet his acquaint-

ance with the Valentinians (Dial. 35)—" who freely used

the Fourth Gospel" (Iren., Adv. IIwi:, I. viii. 5)—"shows
that the Fourth Gospel could nut have been unknown to

him" (Westcott, In/rod. to Gospel of St John). Justin's

words are these: "There are, and there were, many who,
coming forward in the name of Jesus, taught both to speak

and act blasphemous things, with whom we have nothing

in common, since we know them to be atheists. Some arc

called Marcians, and some Valentinians, and some Basil-

idians, and some Saturnilians, and others by other names."
Now this mere mention of the Valentinians as one of

a number of abhorred sects, with whom the writer has
nothing in common, scarcely seems to prove any minute
acquaintance on the part of Justin with the opinions or

books in use among the Valentinians. But even if it be
proved, what is the consequence? Surely this, that Justin,

knowing the Fourth Gospel to be freely used by a sect

which lie stigmatizes by name, altogether abstained from
Asing it himself. Iren.-Eus, who uses the Fourth Gospel,

accuses the Valentinians of misusing it ; Justin, who does
not use the Gospel, brings no such accusation. The natural

inference is (if any inference at all is to be drawn from
snch 'slight premises) that either he did not know of the

existence of the Gospel or of its misuse, or that he knew
of its existence and use but did not recognize its authority.

Two more instances must conclude the list. It is found

that both Justin and John alter the quotations of Zech.

xii. 10 from the LXX. version (cvri/SAci/'oiTai irpos /xc ai6'

Gjf KaT(i3p^i](7avTo) into oipovrai ets uv i^fKevrqaav : "They
shall look on Him whom they pierced ; " and the Apoca-

lypse (i. 7) also contains the same word in " they also which

pierced Him." But this, as we have seen above, especially

as it involves a return to the Hebrew text, is perfectly ex-

plicable on the same- grounds as those which explain pro-

phecies similarly quoted by the synoptists—viz., a common
"ecclesiastical use." Still less can anything but floating

tradition be inferred from such an allusion as is contained

in Polycarp's Epistle to the Philadelphians :
" The Spirit,

coning from God. is not to bo deceived) for it knoweth
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whence it coraeth, and whither it goeth." Here, though.

the words oiSev -rroOev tpx^Tai Kat ttqv vrayct (uTrayct is

a word specially disliked by Luke in his Gospel, and nut

used by Paul), being identical here and in John iii., do

certainly, as Dr Sanday points out {Gospels^ p. 275), imply

"an association of ideas," yet, as the same writer remarks,

the thought is different. . Polycarp says, *'The Spirit

knoweth whence it cometh ;." John sa3"s, *' We know not

whence the Spirit cometh." This indicates that Poly-

rarp is vaguely alluding to oral and traditional doctrines

current in his province (familiar, perhaps, but by no mean3

as yet authoritative), rather than quoting from a Gospel^

known to bo written by one of the foremost of the apostles,

the " beloved disciple of the Lord."^

Th. '^ogos Hut it is urged (1) that Justin has the doctrine of the Christian,

ot fnstiu as distinguished from the Alexandrian, Lof^os; [2) tliat he could

roid Plulo. not have had orifjinality enough to develop tliis himself, and therc-

furo (3) lie must have bojrowed this method of tliought from the

Fonith Gospel. And the fbUowing expressions are quoted : "Jesus
Christ is, in the proper sense (JSt'ws), the only Son begotten of God,

being His Word {x6yos), and First-born, and Power {np(M)T6roKos

Kal Ai'fa/iis) ;" *' But His Son, who alone is rightly (Kvpiws) called

Son, who before all created things was with Him and begotten of

Him as His Word, wheu in the bcginurng He created and ordered

all things through Him," ire; " Kow, next in order to the Father

and Lord of all, the first Power (who iniLeed may also be called

Son) ia the Word, concerning whom we shall relate, in what fol-

lows, how being made flesh {(rapKoiroiijB.f'is) He became man;"
"The Word of God is His Son" (Apol. I., xxiii., xxxii., Ixiii.

;

\ u4pol. It!., X., quoted by Sanday, Gospels, p. 234; see also Light-

foot's Coloss^imis, i. 15).

But it can be shown (1) that all these thoughts were suggested,

fund many of these expressions actually used, byPhilo in Alexandria

(40 A.i>. ', about a hundred years before Justin wrote; (2) that the

personification of the Wisdom of God (and Logos nieaus Wisdom as

well as Word) in the books of Pioverbs jind Wisdom rendered it

necessary for orthodox Christians, who accepted these books, to

identify this personified Wisdom with Christ
; (3) that the generally

recognized Messianic .reference of Ps. Ixxxix. 27, ^yw irptt>T(JTo«ov

9r)(rofj.ai avT6v, leading to the comment, **1 will make King llessiah

a First-boni," resulted in a* recognition of "the First-born" {6 Upu-
t6tokqs, 1133) used absolutely, as a title of the Messiah (Lightfoot,

Col. i. 15); (4) that those elements of the Alexandrian theory of

the Logos which are inconsistent with the Christian tlieory furnish

no proof at all that the Ghnstian theory was independent of the

Alexandrian. It was inevitable that, when the Christians borrowed,

they would adopt what was consistent, and discard what was in-

consistent, with the belief in the incarnation of Christ.

There is abundant evidence to prove these propositions. Even
before Paul wrote the Epistle to the Colossians, and a fortiori

before the composition of the Fourth Gospel, that instinct which
compels men to set tlie First Cause of all at a distance from matter
had impelkd Alexandrian Judaism to adopt the belief that the
supremo God did not Himself directly and immediately create the
world, or manifest Himself to mankind, but indirectly and medi-
ately, through some medium or mediator. The simplest and
subtlest metaphor to express this mediateness was Word—more
especially in the Greek lan^iage, where Word (Ao'yos) might mean
reason as well as speech, the word in the thought as well as the
word iu the sound. Man manifests himself through deeds as well
OS words; but for the Supreme (with whom to speak is to do) tho
only necessary manifestation was the Word, tho Logos. > Dr Light-
foot has shown (Col. i. 16) that Philo sometimes regards the Lo^os
as a merely passive instrument, so that he allows himself to use tlio

simple instrumental dative (^) to describe the relation of the Word
to the Creator (^ Kat -rhv Ko(T}i.ov e'pya^'eTo), ** which mode of speak-
ing is not found in tho New Testament;" and elsewhere Philo,
even where he uses the prepositional construction (5i' o5), expressly
likens the world to a house, th* Supreme to the builder, and the
Logos to the hp-f<xvay or tool {Of Cam afid his Birth, ch. x.xxv.).

Moreover, as a city, while as yet only existing in the conception of
the architect, may be said to be the reason of tho architect, so the
world (regarded as perceptible only to the intellect) is said to he the
Logos or reason of God busying itsfelf in the work of creation {The

' The writer is indebted to Dr Hort for the suRgestion that the transition
may be from a> "thou knowest not wbence He x:ometJi," to (2i "lie alone
knoweth, "&c, and thence, the "alone" being understood, to (3) "He knoweth,"
At Yet, when all due weight is given to this suggeBtion, it will be difflcult to
deny that the context of John iil. 8 ha3 little in conimon with the context in
I'olycarp, "the Spiiit 13 not to be deceived," and that Poljcarp's words indicate
lather a vague reminiicenco of tradition than a qootation fiom a Gospel sup-
ported by tho authority of tlic apoaile JoUn,

World, vi.). Philo also describes the Logos as "the archetypal

model, the idea of ideas." These passages undoubtedly indicate a

preat gulf between the Christian -and Alexandrian Logos. But

other passages abound, which Christians could adopt unchanged,

applying them to the incarnate Christ ; in particular, the passage

quoted above {On Dreams, ii. 38), where the "Word of God is de-

scribed as *'the cup-bearer of God;" and here follow words which

would be fraught with eucharistic meaning for a Chnstian—" the

Master of tho feast .... not differing from the draught itself."

Again, the "Word is said {Who is the Har, ch. xxxix.) to divide

in equal ]iortioiis anions: all that are to use it the heavenly

food of the soul which Jloses calls manna; and the "Word is ex-

pressly said to be a Person in the following passage {Questions

and Solutions, 62)—Quest ion: ""Why is it that He speaks as

if of some other god, saying, He made man after the image

of God, and not that He made him after His own image t" Solu-

tion: "Very appropriately and without any falsehood was this

oracular sentence uttered by God ; for no mortal thing could have

been formed on the similitude of the supreme Father of the uni-^

vei-se, but oiriy after the pattern of the second Deity, who is the

AVord of the Supreme Being." Even where Philo describes the

Word as the instruriiejit of creation, he sjieaksof it or Him as "the

image {ukoip) of God" {On Monarchy, ii. 5) :
" The Image of God

is the Word by whom all the world was framed {il-qniovpytlTo).'^

Further, the Word is frequently called by Philo the "First-

begotten {itpuToyovov) Sou" and " Eldest Sou." The prophecy of

Zechariah (vi. 12, according to the LXX.) "Behold a man, the

East is his name," which ia twice applied by Justin {Dialogue, cvi.

and cxxi.) to Jesus the Son of God, was applied with curious simi-

larity and difference a hundred years before by Philo, who, although

he finds it inappropriate for "a man compounded of body and soul,"

sees in it a singular appropnateness to "that incorporeal Being

who in no respect ditlers from a divine image For the

Father of the Universe has caused Him to spring up as the Eldest

Son" {0)1 the Confusion, &c., 24).^ ilany of the very expressions

which are sometimes used to bliow that the Lofjos of the Alexan-

drians was impersonal are found applied to God in the Old Testa-

ment, or to Christ in ihe New. For example, if Philo calls the world

the "garment" of the Logos, the Psalmist also (Ps. civ. 2), appealing

to the Lord his God, says, **Thou coverest Thyself with light as

with a garment;'' or if the Logos is described by Philo as the

"bond" which holds the world together, so also does Paul

describe Christ as the Being iu whom "all things cohere" (tA

iravro. (TvufffTTjKev, Col. i. 17). Nay, further, he attributes to tho

Logos that function of "reproving"' or " convincing" (eAeyx*"*)

which is so strikingly assigned in the Fourth Gospel to the Spirit

of the ascended Christ (Jo. xvi. 8), "And when He is come, He
will reprove {(Xiy^n) the world of sin;" compare Philo—who also

adds a remark that suggests the thought (Jo. i. 9) of " the Light

tliAt lighteth every man '— *' As long as the divine Word has not

come to our soul, all its actions are blameless; but when the

priest, conviction (or " reproval," ^\c>xos), enteis our heart like a

most pure ray of light, then we see that our actions are liable to

blame" {On the Vnchanqcahlcncss of God, 28).

In the face of all these jiassages (and many others might be

quoted) the difficulty would seem to be, at first sight, not to prove

that the Alexandrian theory of the Logos was the parent of the

Christian theory, but to find any difference between the two. The
difference, however, is in reality very great, and very readily

explained. Philo looked on the manifestation ol God through the

Logos as being tho old inferior dispensation, while the new djspen-

sation was to be the manifestation of the Supreme as rh ov, absolute

Being. The Logos manifestation of Philo was a manifestation of

God through visible creation ; the higher manifestation was to be

independent of visible objects. The former was the manifestation

of "God as man"— t.^. , as liable to anger, change, repentance,

&c. ; it was also {On the Unchangcahletfess of God, xi.) an ajipeal

to fear through rewards aud punishments, not strictly true, and

not intended for the esoteric sage, but only for the unspiritual

multitude. The latter, on the other hand, A\ns the manifestation

of God as not man— a fatherly revelation, a]>pea]ing to love. It

followed that Philo not only did not identify his Logos with tlie

Messiah, but would have regarded any such identification with one

who had "become flesh" as a degradation. Jt followed also that,

although Phrlo declared the highest revelation to be a revelation of

love, there was reall/no basis for love at all in it. Of God as ri

Of, Philo could not say that He was good, or holy, or loving,

because He w^as superior to all goodness, holiness, and love : "His
existence indeed is a fact which we do comprehend concerning Him;
hut beyond the fact of His existence we can understand nothing"

{On the Unchangcahlencss of God, 13).

* Some de^ee ot nncertainty whether to call the Word a person or rot

appcara to be implied in the following passage {Queadons, 54) :
" The ctpression

'one of us* (Gen. iii, 22) Indicates a plurality of bemgs, unless wo are to sopposo

that God IS conversing mtb his own virtues; " tut PUilo fieema bo xDCiine 10 the

per33::>il tliesr^*.
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Imagine the early Christian teacliers and preachers, in tl>e cities

which were earliest influenceii hy Alexandria, brought intotontact

with the Alexandrian theory of the Logos, or possibly in some

cases (as in that of ApoUos perhaps) tliemselves trained up in the

Alexandrian theory, and now superadding to it the belief in an

incarnate Son of God—and what would be the cons«)uence ? Not,

surely, that they would cast the Logos theory aside as baseless

;

for how could they deny that " by the Word of the Lord were the

heavens made"? or how cancel the words of Wisdom m the book

of Proverbs (viii. 2'2-30), " The Lord possessed Me in the beginning

of His way, before His works of old. . . . When He prepared the

heavens I was there. ... I was by Him as one brought up with

Him ; and 1 was daily His delight, rejoicing always before Him'"?

Paul might possibly eschew the actual use of the word Logos, as

savouring of men's philosophy, and alter the TTp(t)T6yovo%, " First-

begotten," of Pliilo into ir/)(or(Jn xor, ** First-born," to prevent the

inference* derivable from the former title, that the Lord, being

First-begotten, was not "Only-begotten;" Imt how could he, or

any Christian who believed Christ to be the Redeemer of all man-
kind and the Eternal Son of Goil, do other tlian adopt the Old
Testament theory about the Word of Goil, and at the same time

Philo's language, so far as it was personal, while discarding all

that was impersonal? If Christ was not identical with the Word of

God and the Wisdom of God, then there seemed to follow the

intolerable inference that He must be inferior to it; but if He was
identical with it, then the introduction of Philo's felicitous Ian-

guage into Christian thought was simply a matter of time.

The introduction would be a very easy process, refiuiring nothing

but a few omissions of expressions implying passive instrumentality

{e.g.f the instrumental dative), and the addition of an emphatic

protest that the manifestation of the Supreme as Love, even though

it were through visible objects,—yes, even though it were through

the Word of God becoming " flesh,"—nevertheless constituted not

an inferior but a superior revelation, the highest revelation of all.

To the Logos theory of Philo, which stated th.-it all men were made
in the image of the Word, the Christians could add that, through

forgiveness and by faith, lallen mankind was destined also to be

raised up and conformed to that Word, so that He was the goal as

well as the starting-point, the CI as well as the A ; or, as Paul

expresses it, " All things are not only created in Him," but *'to

Him (ei's aliT6v)," Col. i. 16 (Lightfoot). This is accordingly ex-

pressed emphatically in the Fourth Gospel. Although " no man
hath seen God at any time," yet " the only begotten Son, who is

in the bosom of the Father, He hath declared Him" (Jo. i. 18);

and again, "Have 1 been so long with you, and hast thou not

known Me, Philip ? he that hath seen Me hath seen the Father
"

(Jo. xiv. 9).

This is the full Christian development of Pliilo's doctrine, as

applied to tlie " First-born" becoming " flesh." But there is not

only no evidence that Justin quotes from any written 'document

"

exhibiting this development, but rather evidence to the- contrarv,

that his doctrine of the Logos, though atTectcd by the teacliing of

the Ephesian school, had not yet been imbued with it. For, in

speaking of baptism, he calls attention to the fact that, in' that

rite, God is mentioned ojily by the name of " God tlie Father and

Lord of the Universe ; for," he continues, " no man can utter the

name of the ineffable God ; and if any one dare to say that there is

a name he is incurably mad" {First Apologn, Ixi. ). Looked at in

the light of the context, this word Spp»Tos, " inetfable," implies a

conception of the revelation of God through Christ hardly reaching

the level of the Ephesian doctrine, which teaches that, though God
had never been seen. He had been declared by the only begotten

Son, so that whoso had seen Him had seen the Father. But it is

in harmony with what Justin says soon afterwards (lb. Ixiii.), that

Jesus is also called "Angel" and "Apostle" (compare also Heb.

iii. 1) ; and it harmonizes well too with the doctrine of Philo, that
" no mortal thing could have been framed in the similitude of the

supreme Father of the universe, but only after the pattern of the

second Deity, who is the Word of the Supreme Being ' (Solutions,

<i2).

It appear.? therefore that, although Justin knew certain

traditions embodied in the Fourtli Gospel, j-et (1) it was

not read in the church services of the district in the same
way as the " memoirs of the apostles"; (2) he did not use

the Gospel as an authoritative document
; (3) his teaching

exhibits less of development than the teaching of the Fourth

Gospel. An inevitable inference follows that, if he knew
of the existence of^the Fourth Gospel as a document, he

did not believe it to be the work of the apostle John.

* Paul nowhere uses tlic word Logos to denote Christ ; but he
uses the expression fi k6yos toD XptuTOv in one place (Col. iii. 16) to

denote what is more commonly denoted by the Spirit of Christ, tlie

indwelling presence of Christ in the heart maiiifestiug itself in word;
if, Lu. zxi. 15, crrina hu) ffoiplai'.

The general conclusion to which we are thus led by the Summary
external evidence of quotations is that, although some of evideuc

of tlie doctrine of the Fourth Gospel, expressed in words f'"'"

similar to the words of the Fourth Gospel, was probably l""^''"^-

current in the Ephesian church towards the end of the first

half of the second century, yet it was not by that time
widely used, if at all, as an authoritative document; nor
have we proof that it was so used till the times of

Iren.Tjus, i.e., towards the end of the second century, by
which time tlie Gospel was authoritatively quoted at a
work of John ; and those who so quoted it probably
meant by "John" John, the son of Zebedee, the apostle.

Internal Evidence.

The Fourth Gospel compared tvilh the Synoptic Narrative.

—In estimating the Fourth Gospel as a history, we must
necessarily attacli a special importance to those portions

in it which cover the synoptic ground ; for these will

afTord us the best means of judging how far the facts of

the life of Christ, as well as the language of Christ, may
have been transmuted by the author. VVe will therefore

first consider those parts of the Fourth Gospel' which
afford us an opportunity of comparing it with the Gospels

of the synoptists.

The first point of comparison is the greater scope of

the Fourth Gospel as compared with the other three. It

includes all past time in its prologue, and exhibits the

incarnation of the divine Word as but one act in the drama
of the universe.

Nor is its scope iu space narrower than in time. The
limited scenery of the synoptic stage—Galilee, Samaria,

Judaea,— is (in spirit, though not in letter) exchanged here

for " the world." As Philo tells us that the tabernacle

figured the universe, and that the robes of the high

priest represented (Moses, iii. 12) the different parts of the

world, so the High Priest of the Fourth Gospel, though
speaking or working in a narrow province of Syria, is

always regarded as otficiating at the altar steps of the

universe, and bearing with Him the destinies of humanity.

"The world" is continually on His lips; and John the

Baptist is made to proclaim, even at the very outset of the

Messiah's career, that the Lamb of God will take away
the sins, not of "the Jews," but of "the world." It is

true that Judaism is not ignored. Prophecy is constantly

appealed to ; and the motive of the Go.spel is undoubtedly

to show that Jesus is "the Christ" (xx. .'^1), as well as to

show that He is the Son of God. Yet nowhere in the

Fourth Gospel is found any marked distinction between

the Gentiles and Samaritans on the one side and the Jews

on the other, as if the former must be neglected for a

time (Matt. x. fi ; Lu. ix. 52), and as if the latter were

entitled to priority in the offer of salvation ; on the con-

trary, Christ is described, early in the narrative, as preach-

ing to the Samaritans, and the Samaritan faith (far more

general than the isolated case of the Samaritan leper in

Luke) serves as a foil to the Jewish unbelief. " The

Jews," so far as they are distinguished from others, appear

throughout as a nation with whom the writer has no

sympathy, as the emblem of rebellious, unspiritual sceptic-

ism." 'Viewing the drama at a greater distance of time

than the synoptists, and purpo.sely withdrawing himself to

a still more subjectively distant point of view, for the

purpose of unity and compression, the author almost

' The passages iv. 22; x. 16; xi. 52, though they give a kind of

piecedence to tlie Jew.<f, yet treat of the passing of salvation from the

Jews to the Gentiles, in the way of climax; and these two or three

passages (which occur in dialogue and not in narrative) cannot count

for anything against the forty or fifty passages wherein the author, in

his own person, speaks of "the Jews" as "mummring," "seeking

to slay Jesus," "taking up stones to stone Him," and always ^st*.

matically opposing themselves to Jesus.
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ignores the minor aistinctions of Pharisees, Sadducees,

Herodiana, scribes, and lawyers, with which the synoptists

liave made us familiar.^ Palestine is seen no longer ^th
the distinctions of a neighbouring diversified coast-line,

but like a dark mass upon the horizon of the distant East,

serving as a foil to the splendour of the rising Sun of

Righteousness, which it strives in vain to obscure.

In the miraculous part of our evangelist's narrative

especially, there is visible this artistic power of selection

and compression. Few miracles are described, not more

than eight in all (including the post-resurrection miracle

of the draught of fishes), and among these not a single

case of exorcism. The element of mere wonder (which

comes too prominently forward, at least for a pupil of

Philo, in the synoptic miracle on the Gadarene) is carefully

subordinated to the symbolical element. It is true that

the whole Gospel breathes a supernatural atmosphere.

Although the Logos, becoming "flesh" (i. 14), is imme-
diately afterwards called Jesus (i. 17) or the Son (i. 18),

and is never henceforth mentioned by the name Legos

throughout the whole of the Gospel, yet iii reality it is

still tlie Logos, rather than Jesus, that is described in the

following pages. The Logos is never (as in Mark) "unable"

to work miracles, never liable to " marvel," never " in an
agony," never (with the single exception of the scene at the

grave of Lazarus in which eVapofti' eauroV, John xi. 33)

"sorrowful and very heavy;" the words tAfos, IXfctv,

(jTrXayxy^ioiiai. occitr repeatedly in the synoptists, never in

the Fourth Gospel; the Logos "knows what is in man,"

sees Nathaniel "under the fig-tree," discerns from the first

that one of the twelve whom He had chosen is "a devil";

when He asks advice from His followers, it is a mere form,

merely "to prove them, for He Himself knew what He would

do"; there is not in the drama of the Fourth Gospel (as

in Mark) any development of thought or plan in the chief

actor ; the development must be looked for in the drama
taken as a whole, and including the creation, the fall, and
all the preparation of the world for the coming of the

Word as flesh ; but the life of Christ on earth is, in the

Fourth Gospel, only one act as it were, in which the previous

action of the drama is simply carried on and sustained

;

the whole of the future. His destined "lifting up," His
death, His rising in three days, all lie mapped out before

the Saviour, so that He walks in a known country and in

light, while all around, friends and foes alike, are stum-

bling or groping in the dark. In this sense, therefore,

it is true that the supernatural element is even more
prominent in the Fourth Gospel than in the synoptists.

But the miracles themselves are subordinated. Though
freiiuent reference is made to the vast number of them
(ii. 23 ; iii. 2 ; vi. 2 ; vii. 31 ; ix, IG ; xL 47 ; xii. 37

;

XX. 30), yet, not only are very few described, but even
those few are described rather as " emblems " than as

"mighty works." It is remarkable that the word a-rjiiiia

{" signs "), which the synoptists almost always use in a

bad sense (to denote the " sign from heaven" demanded
by the Pharisees, or the " signs " which the false Christs

shall work to deceive, if it were possible, even the elect,

Mk. xiii. 22), is the very word selected by John to

describe the miracles of Jesus ; while the word Bwdfiu^
("mighty works"), which in the synoptists generally

denotes the works of Jesus, is never used in the Fourth
Gospel. Partly, no doubt, the author may have felt that

It hi3 been ingeniously susjieited that a distinction is drawn by
the author between tho "Jews" in the south and tlje "multitude"
(Sx^os) in Galilee (Wcstcott, littrod. to St Jnhn). But the term ox^os
it also applied to the mixed multitude of pilRriras in Jerusalem at the
l';issover (xii. 12, 37, 18, 29, 34) ; and besides, if the author had in-
tc'iKled to deny .-iny such distinction, he could hsrdiy hr.ve expressed
Iiiinself muro tngently than in xii. 9, wLs;e l.e idjs th.-.t this "multi-
tude " was of the " Jews " iiixKos roKus ^K Tiv 'Icv5aiCBV).

miracles were made cheap by excessive enumeration, and

that the narrative of a multitude of miracles without

apparent motive created a stumbling-block rather than a

help to philosophic and educated readers. Especially

might this be felt in Ephesus, the home of wizards and
wonders and "curious arts" (Acts xLx. 19), where even

the last-called of the apostles had worked cures and

exorcisms past numbering (ib. 12). Accordingly the

author, though he makes mention of very many miracles,

describes none but those which arc obviously emblematic.

It has been stated above that the 1st Epistle of John
was not only written by the author of the Fourth Gospel,

but must be considered as a kind of postscript or

appendix, commending the Gospel to the church. Re-

membering, therefore, the important passage in the Epistle

(1 Jo. V. 8), which describes the three witnesses on earth as

breath (or spirit), water, and blood, and bearing in mind
that " blood " in all probability has (among other possible

meanings) a reference to the eucharistic wine, wo shall

not be surprised that the first miracle of all describes

the changing of the water into wino. Next is a miracle

exemplifying the pOwer of the word of Jesus, where faith

is present (iv. 50, and cf. iv. 41); then the Messiah

manifests (in the cure of the impotent man) the superiority

of the ever-flowing fountain of life to the intermittent

power of the pool of the law (v. 3) ; then comes the

eucharistic feeding of the five thousand with bread and

fishes, wherein " the Lord gave thanks," eij;(apio-TjJcrai'TO!

ToC Kupi'oir (vi. 23), followed by the walking on the water,

which is also appended by Matthew ami Mark to the

eucharistic miracle ; then the opening of the eyes of the

blind by Him who was the Light of the world (ix. 5)

;

the raising of Lazarus by Him who was the Resurrection

and the Life (xi. 25) ; and lastly, the miraculous draught

of fishes, taken at the command of Him who had .sent His

apostles to be fishers of men, and to cast the net of the

gospel (.xxi. 6).

In all these narratives, altnough the common people are

exhibited as wonder-struck, yet the impression left on the

reader is that, for the Word of God, such works are

matters of course, and only important "because of their

inner spiritual meaning. Philo says (Life of Moses, i.

38) that such miracles as the production of the water

from the rock by Moses and the like are the sports

(jrai'yvia) of God, and not so really great or deserving of

serious attention as the revolutions of the planets. There

is no trace of " sport " in any of the works of the Word
of God narrated by the author of the Fourth Gospel

;
yet

both he and Philo agi-ee in looking through the letter of

the narrative of every miracle to the spiritual essence

contained in it, which alone constitutes the importance of

the act. Now Philo, in speaking of the creation of Eve

from the rib of Adam, declares at once that the literal

meaning is fabulous (/nu6i&s) ; whereas he treats the

emission of the water from the rock as historical,

although he suggests, as a first explanation, that possibly

there may have been a latent spring in the rock. Yet

Philo proceeds to deduce his spiritual inferences as freely

from what he deems "' fabulous " as from what he deems

historical. It is not necessary to assume in the author of

the Fourth Gospel precisely the same indiS'erence to the

distinction between spiritual and historical narrative ; but

it appears certain that, in his writings, as in Philo's, the

historical is subordinated to the spiritual. Not but that

the picturesque incidents of each miracle receive from him

due attention; but it seems to be for the most part the

picturesqueness resulting from the skill of a graphic

teacher, rather than from the memory of an eye-witness.

Compare, for example, Mark's with John's account of the

feeding of the five thousand. There is less motive, less

X. — 104
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art, about Mark's detail than about John's. John's omis-

sions and additions all point to one object, the desire to

heighten the Logos and to subordinate the disciples and

the crowd. Mark begins by saying that "Jesus had

compassion on the multitude;" but the Logos, knowing

beforehand " what He would do," determines His course

at once as soon as He "lifts up His eyes" and discerns the

multitude. In Mark, the disciples come to Jesus beg-

ging Him to send the multitude away ; in John, it is

Jesus who first "proves" one of the disciples with the

question, "Whence shall we buy bread that they may

catr' Then (giving a picturesque variety to the story)

Andrew, as well as Philip, and a servant-lad (TraiSapioi')

are introduced, the latter carrying the viaticum of the

apostles. The loaves, a new circumstance not found in

the synoptists, are of an inferior kind, "barley;" and

Andrew bases an expostulation on the smallness of the

provision. After the command to " sit down," Mark says

that they sat " down on the green grass," an epithet natural

enough for a speaker perhaps, but inartistic, because too

promment, in a written narrative, John, on the other

hand, turns a defect into an excellence, by judiciously con-

necting the "grass" with the command to sit down, so as

to enhance the forethought of the wise jMaster of the feast,

who made provision for the comfort of His guests in the

minutest details: "Jesus said. Make the men sit down.

Now there was much grass in the place." Lastly, in the

synoptic narrative, the gathering of the fragments is the

spontaneous act of the disciples ; but in John, the feast

ends as it began, with the display of the wisdom of the

Master, even in the smallest matters, "Gather up the

fragments that remain, that nothing may be lost." It is

scarcely possible to deny that, in the symmetrical manner

in which the story gathers itself around the Logos as its

object and centre, the narrative of the Fourth Gospel is far

superior to that of the synoptists, and that many of the

additional touches of the former are dictated by what has

been happily described by Canon Westcott as " an instinct-

ive perception of symmetry in thought and expression."'

The same remark applies to the other miracle which

John has in common with Matthew and Mark, viz., the

healing of the "nobleman's" son.^ Every detail of

differeuce in John heightens, the dignity of the Saviour.

In the synoptic account, Jesus offers to go to the house

to heal the youth ; in John, no such offer is made, and

the nobleman and his companions are accosted with a

rebuke, "Except ye see signs and wonders, ye will not

believe." In the synoptists, the man is represented as

living at Capernaum, and Jesus as entering Capernaum,

so that the father sends but a short distance ; in John,

Jesus is represented as remaining at Cana, while the

suppliant father journeys thither in person from Caper-

naum, a distance of twenty-five miles. In the synoptists,

the father sends a message, praying Jesus not to trouble

Himself to enter his roof, but to " speak the word only ;

"

in John, the father piteously sup[]licates the Saviour to

"Come down, ere my child die." In the synoptists, it

is recorded that Jesus " marvelled " ; in the Fourth

Gospel, He simply pronounces the authoritative words,

' The only points in which this narrative can lie illustrated by

Pliilo's remarks (AUeg., iii. 68-8) on the manna are two or perhaps

three:—(1) As Philo says that the soul is fed not by earthly food but

by "words," so the Gospel says that "words" are the source of

life (vi. 63); (2) Philo, speaking of the manna, praises those who seek

the food for its own sake and not for ulterior advantage ; compare

John vi. 26 on the "loaves and fishes ;" (3) Philo, speaking of the

object of the miracle, quotes Exod. xvi. 4, " that I may prove them;"

this may possibly, but not probably, illustrate John vi. 6.

' It is here assumed (with Dr Sanday, Fourth Gospel, p. 100) that

they are the same. The assumption of their difference involves even

greater difficulties than tho assumption of their identity.

" Go thy way, thy son livcth." In the synoptists, Jesuj

avails Himself of this incident to proclaim, almost as if

it were (and probably it was) a development of His work

suddenly revealed to Him by His Father, that many of

the Gentiles shall be admitted into the kingdom

;

in the Fourth Gospel, which exhibits no development,

these words would necessarily seem out of place, and

are omitted. Contrast could ."icarcely be more complete
;

and it is not surprising that many commentaturs, rather

than identify sucli opposites, prefer to suppose that, about

the same time in the life of Jesus, two men, both in high

positions, had sons at the point of death, in the same

place (Capernaum), both of whom petitioned Jesus to

heal tlieir children, and both of v/hom obtained from

Him miraculous cure, performed at a distance from the

two patients. To some, however, as to the candid author

of The Ant/iors/iip and Historical Cluxiacter of the

Fourth Gospel, it will appear more probable that we
have the same event, differently described. But those

who accept the theory of identity ought to consider how
much is involved in it. For the defenders of the differ-

ence of the two miracles are undoubtedly justified in

drawing a contrast between them in almost every point

of spiritual importance (Augustine, £v. Joh. Trad., 16).

If, therefore, the Fourth Gospel is historically accurate,

then (on the supposition of the identity of the.se two

narratives) tho three synoptic Gospels are historically

inaccurate ; but if the synoptic narrative is historically

accurate, the narrative of the Fourth Gospel must bo

considered ratlier a new dramatic version, than an inde-

pendent historical account ; and the same remark will

necessarily apply to, and affect our estimate of, all the

accounts of miracles in the Fourth Gospel.

Gaining light thus from the comparison of the Fourth

Gospel with the synoptists, wherever they occupy common
ground, we shall find it useful, before proceeding to the

summary of the Fourth Gospel, first to touch on the few

remaining points which the fourth has in common with

one or more of the three. Luke contains most of these.

For example, if we accept the passages Lu. xxiv. 12,

xxiv. 40, as being not interpolations, though perhaps

additions made by the author to a subsequent edition of

his Gospel, it will follow that, in the account of the resur-

rection, Luke and John agree identically in adopting

the traditions (1) that Peter "beheld the linen clothes

laid by themselves in the sepulchre;" (2) that the Lord

showed His disciples, after His resurrection. His wounded

body in token of His identity. In both these cases several

minute details are added by John ; and this also applies

to another important incident which Luke and John have

in common, viz., the " entering of Satan " into Judas.

Luke records it briefly in two words (xxii. 3), ai. i^akes

the " entrance " occur some time before the last supper;

birt John, in a far more powerful scene, reserves the

"entrance" for the moment when the "sop" is handed

to the traitor by the Saviour, and the disciples seated at

the last supper. Here again the incident is the same;

but the treatment is very different.

The agony described by Luke (xxii. 44, and, without

Luke's additions, in Mat. xxvi. 39 and Mk. xiv. 35, 36),

when the Lord prayed that " the cup might pass from Him,"

and when an " angel " appeared from heaven strengthening

Him, may seem, at first sight, to have no counterpart in

John. And indeed the synoptic description of the agony

in Gethsemane is. not adapted for the Fourth Gospel.

Inserted in any page of that Gospel it could not fail to

jar upon us as being out of harmony with the context

Nevertheless, a remarkable passage in John (xii. 27)

appears to bear a striking resemblance to the account in

Luke: "Now is My soul troubled." Thus the Savi.:ur
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avows a certain conflict in His heart, yet by the very

deliberateness (as well as by the publicity) of the avowal

takes from it something of the intense and almost pas-

sionate humanity of the synoptic narrative. Immediately

after these words the Saviour, in the Fourth Gospel,

deliberately suggests to Himself the synoptic prayer, and

repeats it :
" What shall I say t ' Father, save Me from

this hour 1' But for this cause came I to this hour." At once

triumphing over the—from the point of view of the Fourth

Gospel—unworthy suggestion. He exclainiSj" Father, glorify

Thy name." Upon this comes the heaven-sent message,

but not (as in Luke) an angel to "strengthen" one "in

an agony praying more earnestly;" on the contrary, the

voice does but ratify the Saviour's utterance :
" I have

both glorified it, and will glorify it again." Finally, the

author adds, as usual, the babble of the multitude, as a

foil to the all-knowing wisdom of the Divine Word :
" The

people therefore that stood by and heard it said that it

thundered ; others said. An angel hath spoken to Him." No
answer to their doubts and questionings is given by Jesus

;

but we are left under the impression that the "I" 13

uttered, neither by thunder nor by any mere angel of God,

but by the Father Himself. A soul " troubled "
; a prayer

to be saved from the trouble; the suppression of that prayer,

after more or less of conflict, and the substitution of

another prayer in its place; and lastly, a message or

messenger (dyycXos) from heaven—the facts are much the

same both in Luke and in John, yet how different is the

treatment of the facts, and what a world of difference in

the spiritual result

!

Almost the only passage in which John adopts a few

consecutive words of the synoptic narrative is the narrative

of the anointing (xii. 3-8). There is much less similarity

between Peter's confession, as recorded in Jo. vi. 68, and

a3 recorded in Mat. xvi. 16; Mk. viii. 30; Lu. is. 20;

but the narratives appear to refer to the same event, and

if so, the comparison between the two is most instructive.

In Matthew and Mark the confession of Peter consti-

tutes a turning-point in the life of Jesus ; it is the sign

which convinces Him that, the seed of a living faith hav-

ing been sown. His work is now done, and that the hour

of His departure is at hand: "From that time forth"

(Mat. xvi. 21; Mk. viii. 31) "began Jesus to show unto

His disciples how that He must go unto Jerusalem, and

Buffer," lie. ; and accordingly the Lord prepares the dis-

ciples with the greatest care, and even tenderness, for the

all-important answer to the question which He is to put to

them, " Whom say ye that I amV and when the question

is answered, pronounces a fervent blessing on Simon, the

son of Jona, but better called Cephas, a rock, whose faith-

ful confession is the token of the laying of the foundation

stone of the new temple. If Jesus is to be regarded as a

man, "who, though He were a Son, yet learned obedience

by the things which He suffered " (Heb. v. 8), then in the

whole synoptic narrative of the life of Christ there is not

a more important crisis than this. But in the Johannine

narrative crises are altogether out of place, where all is

pre-ordained ; and instead of the tender questioning, the

inspired confession, and the fervent blessing, we have

simply an almost casual appeal of the Lord to His dis-

ciples, "Will ye also depart?" which, when a respons'e has

been made by Peter, is followed, not by a blessing, but by
sad words conveying the assurance that the Word of God,

who chose the twelve, knows all their weakness as well as

their strength, and cannot be surprised either by confession

or by betrayal :
" Jesus answered. Have not I chosen you

twelve, and one of you is a devil 1 " Both in the Fourth

Gospel and in the synoptists (Mat. xvL 23 ; Mk. ix. 33),

immediately after the blessing of Peter, mention is made
of "Satan" or "Devil." To bless Peter, and. to call him

" Satan " immettiately afterwards, is consistent with ths

human Christ described by Mark and Matthew. The
difficulty is avoided, in Luke, by omission ; but the Fourth

Gospel, retaining the traditional mention of the word
" Satan," or "Devil," directs it to Judas; upon whom else-

where the Fourth Gospel (xii. 4-8) concentrates tTie faults

imputed by Matthew (xxvi. 8) not to Judas alone but to

all the disciples.

Readers who may think that this last dislocation of the

words of Jesus appears somewhat improbable should con-

sider carefully the patent instance which follows. In the

synoptic account of the betrayal, Matthew and Mark
represent Jesus as awaking the sleeping disciples (at the

moment of the arrival of the traitor and his band), with

the words, " Rise, let us be going (cytipco-fic, ayw/itv).

Behold, he that betrayeth Me is at hand" (Mat. xxvi. 46

;

Mk. xiv. 42). Luke alters this ; it is too human for him,

seeming to imply flight ; and therefore he substitutes a

command, in the second person, " Rise up and pray, lest

ye enter into temptation " (Ln. xxii. 46). But John,

while averse to this change . of the traditional words,

neutralizes their questionable efi'ect by taking them com-

pletely out of their context. Accordingly, he places them
between the discourse on peace in ch. xiv. and the dis-

course on the vine in ch. xv., just at the point when we
may suppose the Master with His disciples to be rising

from the table, purposing shortly to pass quietly from the

lighted upper-room where He had been celebrating the

last supper down into the streets of Jerusalem, on His

way to Gethsemane. Taken in this conte:!ife the words

are free from all suspicion of haste or trepidation ; on the

contrary, they betoken authoritativeness and decision.

Rising from the sacred meal, and going forth to welcome
" His ho.ur," the Saviour says,—as if with the conscious-

ness that He is the High Priest of the World, going forth

to celebrate the sacrifice foreordained before the founda-

tions of the world,—" But that the world may know that

I love the Father, and as the Father gave Me command-
ment, even so I do. Arise, let us go hence {iydpicrde,

aycujuev cvrev^cv).'^

The entry into Jerusalem, the crucifixion, and resurrec-

tion, are almost the only remaining events common to the

Fourth Gospel with the synoptists. The entry is much con-

densed, and closely connected with the raising of Lazarus

(xii. 18) ; the lengthy account of the sending for the ass is

passed over in the words—"Jesus, when He had found a

young ass, sat thereon "; and the acclamations of the multi-

tude and the pomp of the procession are all omitted or

lightly touched, as if the gleam of popular favour which so

impressed the synoptists scarcely deserved the attention it

had received from them. It was a mere consequence of the

raising of Lazarus: "For this cause the people also met

Him, for that they heard that He had done this miracle.'^

Yet in Matthew (xxi. 11), when the city asks "Who is

this?" the crowd replies, "This is Jes.us, the prophet

from Nazareth of Galilee"—making no mention of the

wonder which—according to the Fourth Gospel—was 'the

sole cause of the procession.

After this, John omits the purification of the temple,"

which he has placed earlier, at the first visit of Jesus to

Jerusalem (ii. 15),' and passes rapidly to the last supper.

Here, as is well known, there are great difficulties in recon-

' The purification of the temple, placed as Christ's first public act, is

as suitable an introduction to the life of Christ in the Fourth Gospel

as the sermon in Nazareth -s to the life of Christ in the Third Gospel.

In Luke (the Gospel otmercy). the proclamation of the " heaJing of

the broken-hearted" to His friends at Nazareth; in John (the Gospel

of the Word of God,'in which the words tXfos, (\e(',v, <r5r\oyx'''fi'A""i

so often repeated tjy^he sj-noptists, are altogether absent), the purify,

ing of the temple of God,— is the most appropriate commencement

of the Saviour's public work. Besides, the prophecy of Malacii
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ciling tbe account of the Fourtli Gospel with that of the

syaoptists. In the syaoptists the last supper is (apparently)

the passover, in which the Lord bequeathes Himself to His

disciples as their sacrifice, giving them His body and blood
;

in John the last supper, so far as be describes it, is merely

the last meal shared by the Master and His disciples, at

which He washes their feet, and exhorts them to humility,

patience, and peace ; aud it is expressly described as being

"before the feast of the passover" (John xiil 1). Again, iu

the synoptists, Marli places the crucifixion at the third hour

(9 A.M.), and the darkniss is made by all the synoptists to

last from 12 to 3 p.m. ; but John (who is describing in the

crucifixion the sacrifice of the passover, the slaugliter of the

Lamb of God which was to take away the sins of the world)

naturally places the crucifixion later, in order that the Lamb
maybe slain "between the two evenings," as prescribed

in the law ; and therefore he does not place even the

delivery of Pilate's verdict till the sixth hour, i.e., 12 o'clock,

and the crucifixion, consequently, later still. The symbol-

ism which prevails in the Fourth Gospel may incline us

generally to accept the synoptists' narrative in preference.

But there are special reasons why, at a very early date, a

slight misunderstanding, among the Gentile churches, of

Jewish custom and of the common tradition may have

led to an erroneous supposition that the last supper

was the passover meal ; and the explanation suggested

by Canon Westcott {Introduction to the Study of the

Oospels, p. 344) seems a yery reasonable one. In this case,

therefore, the Fourth Gospel must have the credit of dis-

sipating au error which had very early crept into the

synoptic narrative (namely, the insertion of the words

"The first day of unleavened bread," Mat. xxvi. 17 ; Mk.
xiv. 12; Lu. xxii. 7); nor is it at all unlikely that this

rectification came from the apostle John himself. But as

regards the hour of the crucifixion, it seems more likely

that the account of Mark is correct, not only because it

leaves more time for the burial before sunset, but also

because the later hour implied in the Fourth Gospel appears

naturally suggested by thi same symbolism which after-

wards finds in the woundel body of Christ a fulfihneut of

the two prophecies, " A bone of Him shall not be broken,"

and "They shall look on Him whom they pierced."

Passing now to those details of the crucifixion wherein
the Fourth Gospel differs from the synoptists, we find in

almost each case but one motive—to enhance the majesty of

the Saviour. Even in the arrest of Jesus this motive
appears. The synoptists tell us that He Tvas arrested by
a " crowd " {o)(Xo%), servants, sent apparently from the

houses of (jrapci Mat.; utto Mk.) the chief priests and
elders ; and as the moon shone at the full, so brightly

that the disciples could discern their Master from some dis-

tance (a stone's cast), and perceive His. agony, as well as

hear the words of His prayer in the stillness of the night,

they do not think it necessary to make mention of "lights" or
" torches." The Fourth Gospel describes how the " cohort

"

of the citadel of Antonia is called out, together with the

servants of the priests, making up iu all, if the whole cohort

is meant, five or six hundred men ; and these approach, not

with " swords and clubs " (as Mk.), but with " torches and
lights and arms." Jesus goes forward to meet them, and
intrepidly declares that He is the person whom they are

iiii. 1),
— " Hah ilairoaTiWitt -rhv S.y^t\6v fiov, Kal firt^Xf^fTai

tiSov wph Tpoauwov fiQv (John the Baptist), Ka\ f^aitpvTjs ij^et €is rhv
vahf iavrov Kvpioi tv v^fls ^TjT(?Tf,— pretlicts a " sudden " coming of
the Lord into the temple, following on the steps of hia '* messengei."
Tliis prophecy is better fulfilled, if the Lord comes to the temple
Immediately after \.hfi preparation of John the B.iptist ; and, besides,

the "sudden" coming is better fulfilled in the early entry of Jesus
(John ii. \i\ than by tbe later entry in the synoptists, which was pre-

ceded by a public procession. Thus prophecy, as well as appropriate-

ness might induce an account of an early puriUcatiuo of the temple.

seeking, upon which they "recoiled and fell to the ground."

Nothing of all this is found in the synoptists.

Though John agrees with Luke in the tradition that the

servant's ear cut oif by Peter was the "right" e.ir,' he en-

tirely omits Luke's narrative of Christ's examination before

Herod ; but this is in accordance with his fixed purpose-
while by no means neglecting graphic and picturesque

detail—to ignore all petty local distinctions, aud to draw
none but large and clear outlines on his canvas. Home and
" the Jews" alone appear round Christ on the stage of his

drama ; not or.e of the Herods is so much as once men-
tioned from the beginning to the end of it. The irony of

providence, by which Pilate is made to proclaim that Jesus
is "King of the Jews" (xi.v. 20), reminds us of the similar

irony by which Caiaphas, not speaking " of himself " but
inspired by God, is forced to publish the suiTering of the

Saviour (xi. 51); and both passages are quite in the manner
of the Fourth Gospel. So also is the very natural applica-

tion of the prophecy, "And for My raiment did they cast

lots," to the seamless tunic of Christ. Remembering what
stress is laid by our author's teacher, Philo, on the high

priest's garments (J/o«fi-, 14; Dreams, 37), which "represent

the universe," we shall readily perceive that while the

outer garment of Christ is freely given to the four quarters

of the world, the inner seamless tunic {^iti1)v), that which
He wears next to His heart, is not to be rent, representing

as it does the regenerated world, "those who receive

remission of sins through Him" [Dialogue liv.).-

The Motive of the Fourth Gospel illustrated by the First

Epistle of John.—It has been said above that the 1st

Epistle of John is most closely connected with the Gospel.

The connexion is so close, in thought as well as in lan-

guage, that the former may almost be called a summary
of the latter. In the Epistle, even more clearly than iu

the Gospel, we see the authors habit of dealing rather

with elements than with nations or individuals. With the

exception of the illustration of " Cain," which he possibly

borrowed from Philo (who uses Cain and Abel to denote

the earthly and the spiritual principle, Sacrifices of Cain
and Abel, 1), he prefers to dispense with personal illus-

trations of princijiles. Ho does not, like Paul, speak of

Abraham, or Hagar, or Sinai, or Isaac, or Melchisedek, or

the Jews, or the Gentiles ; but of the-world and the flesh,

the water, tbe blood, and the spirit, light and darkness, life

and death. In the Epistle, as in the Gospel, we see the

rejection of Christ explained, not as a. casual outcome of

individual caprice or wickedness, but as an inevitable result

of the eternal antagonism between light and darkness. In

the Epistle, as in the Gospel, the author insists that the new
commandment of Christ to "love one another" is really an

old commandment which men have had from the beginning :

a commandment as old as the promptings of the Light

which from the beginning has "lighted every man coming

into the world,"—an old commandment only so far made
new as it has been brought home to the hearts of men with

a quite new intensity by the manifestation of the incarnate

Love of God. In the Epistle, as in the Gospel, it is recog-

nized that the antagonism between the world and the spirit,

oetween light and darkness, must go on without truce till

one has prevailed ; and each man must take one or other

aide, putting away all hope of compromise. There are two

principles, says Philo, contrary to and at variance with one

another,—the one represented by the God-loving Abel, the

' Note also that the Fourth Gospel is the first to give the servant's

Dame, Malchus. In the same way the Acta Pilati for the first lime

give the names of the two thieves, Dysmas and Gestas.

' Only .the Fourth Gospel thus distinguishes betw-een tbe Ifiarla and

the x'Twr. But compare Lev. xvi. 4, where the x'^il'*' jrycatrfi^yos is

prescribed as the dress for the high priest on the day of atonement;

and see also Philo [Dreams, ST); and especially note Pliilo's remark

that this xtTwj' is " not easily ffnZ " i.appayt<rrfpos\

Com-
palisoil

with Firnt

Epistle ot

John.
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other by the self-loviiig Cain, which must needs be at vari-

ance when born, "for it is impossible for enemies to dwell

for ever together." In [nxcisely the same way docs our

author ilhistrate the same antagonism by the same person-

ality :
" Not as Cain, who was of that wicked one, and

slew his brother. And wherefore slew he him? Because

Ills own works were evil and his brother's righteous": and

then, relapsing from the unfamiliar method of personal

illustration into his habitual language abaut principles or

elements, lie substitutes for Cain the " world," and for

Abel the "children of God," and bids his readers "marvel

not if the world hate you."

lu this continuous strife between light and darkness the

victory is to bo gained by faith,—but faith supported by

witnesses; and we read in the Epistle that the object of

our victorious faith is " He that came through (Sta)

water and blood, Jesus Christ ; not with the (ev tm) water

only, but with the water and the blood ; and the Spirit

is that which beareth witness, because the Spirit is truth

;

because they that bear witness are three, the spirit (or

breath, to TrvcZ/xa) and the water, and the blood, and the

three are united so as to make up the one " («« to cv den)

(1 John v. 6-8).

Passing over many differences of interpretation, and ask-

ing, What is the meaning of the water and the blood 1 we
turn to the Gosptl, and, in the account of the crucifixion,

we find (xix. 34) especial stress laid upon the fact that from

the side of Jesus " there came out blood and water ; and

he that hath seen hath born witness (/nc/xapTv'pTjKcv), and
his witness (uapTupi'a) is genuine {aX-qSivy), and heknoweth
that. he saitL true, that ye might believe." In what sensfi

is the "blood " here to be understood 1 As nourishing t or

as cleansing^ Almost certainly as cleansing; because above,

in this very Epistle, the blood of Jesus is described (i. 7) as

cleansing us from all sin. Inferring, then, that the blood

signifies a superior parifytng or baptismal influence, we
necessarily infer simultaneously that the water signifies an in-

ferior baptismal influence. Two purifications are mentioned
in all the four Gospels, an inferior and preparatory, and a
superior and final : the former is the baptism with water,

the latter is the baptism with the Holy Spirit, or (as ;n Lu.

iii. 16) with the Holy Spirit and fire (cf. also Lu. xii. 49).

But the conception of " baptism with fire,".—• though it is

based on the early history of Israel (Num. xxxi. 23), and
appears occasionally in the shape of a " fiery trial" cf faith,

as well as in the fiery tongues of Pentecost—was soon sup-

planted by one of two other conceptions, either sprinkling

with sacrificial blood, or baptism with the Spirit. This
higher purification, or baptism with blood, Jesus brought

into the world. He not only came working by means of it

(Sia with gen., as above in the passage quoted, 1 John v. 6),

but also, in a certain sense, in it (tV). That is to say. He
himself underwent the higher baptism with blood as well

as the lower purification with water, which He received

from John the Baptist. " Can ye be baptized with the

baptism wherewith I shall be baptized 1

"

—He said to the

sons of Zebedee (Mk. x. 38). The agony in Gethseraane,

v/hich was that baptism, was typified by Luke in an exuda-

tion of " sweat, as it were great drops of blood falling down
to the ground " (Lu. xxii. 44). But this baptism was
scarcely public enough to be a sufficient fulfilment of the

prophecy which predicted that " In that day there shall

be a fountain opened to the house of David, and to the
inhabitants of Jerusalem, for sin and for uncleanness" (Zech.

xiii. 1). When it became recognized that the Lord was
this " fountain," and that His blood was the cleansing

stream, then the piercing of His side and the visible emis-
sion of the purifying blood from the wound became an
effective and almost necessary type of the spiritual purifica-

tion, and the typij of the blood of sprinkling, suggested

perhaps by Luke in his description of the agony, fell into

the background, being supplanted by the more natural type

of the pierced side.

Such a type would all the more commend itself because,

without it, the crucifixion might almost seem incomplete.

The mere piercing of the hands and the feet might seem an
insufficient fulfilment of the prophecy of the "fountain"; and

besides, since crucifixion was generally a lingering death ex-

tending over many hours, and since the body of Jesus was
taken down on the same day on which it had been attached

to the cross (and, according to John, only three or four

hours after the commencement of the crucifixion), the record

of His death, without the spear wound, might seem to

justify the statements of those who maintained that Christ

never died at all, and that He was a man only in appear,

ance. Therefore, as a proof of His humanity and of the

reality of His death and sufferings, no less than as a

fulfilment of the prophecy of the " fountain," it was
naturd that the latest Gospel should insert, and that the

church should readily accept, the witness through blood

as well as water, which is so emphatically related by the

author of the Gospel, and here appealed to by the author

of the Epistle.

But the question remains, What is meant by the con-

nexion of the water and the blood with the breath or spiiit—" They that bear witness are three, the breath (or spirit*,

and the water, and the blood" '] Philo may throw light

both on the number and on the nature of the witnesses.

Only to earthly matters did the rule apply that " in the

mouth of tioo witnesses shall every word be established :

"

heavenly matters required, so Philo teaches, " l/iree wit-

nesses" (aytov Se -irpay^a So/ct/ia^cTat Sia rpiuiv fjiapTvpwVj

Posterity of Cain, 27). He also calls attention to the fact

that Moses declares with apparent inconsistency (1) in

Leviticus (xviL 11) that blood is the essence of life, (2)

in Genesis (ii. 7) that breath is the essence of life ; and he

reconciles the two statements by assigning to men two kinds

of life : (1) the irrational, which they have in common with

beasts, which life has for its seat (tXaxt) blood
; (2) the

rational, which flows from the fountain of reason (XoyiK^s

irijyi;?), which has for its seat breath (or spirit), " not

(mere) air in motion, but a kind of type and impress of that

divine power which Moses calls by a name especially ap-

propriated to it (Kvpitf oyo/xaTi), image (of God)" (T/ie

Woise plotting, &c., 23). Elsewhere ( Who i$ the Heir, 1
1

)

he says that blood is the essence of the entire soul, but

divine spirit {nvev/i.a Stioy) the essence of the dominant

part of the soul. On the metaphor of the water also Philo

throws light. Water and earth, he says, represent the origin,

growth, and maturity of the human body ; consequently,

he tells us, purification by water is that preliminary recog-

nition of one's own nature ("know thyself") which is re-

quired from those who aspire to the higher purification.

Hence' purification by water, he asserts, was appointed by

the law as a preparation for the purification by sacrifi'cial

blood ; and hence the Sacred Word thought meet that the

high priest, whenever he purposed to perform the sacrifices

ordained by law, should previously sprinkle himself with

water and ashes (Dreams, 36, 37; Those who offer Sacrifice,

1, 2).

If now we could find in the Gospel narrative of the

crucifixion some mention also of the breath or spirit,

nothing would remain wanting to make up the triple purr

fication and triple witness mentioned in the Epistle, of

" the spirit and the water and the blood." Such a men-

tion is probably intended in the willing surrender of the

"breath" or "spirit," which is mentioned (xix. 30) in the

Fourth Gospel alone [Mk. iitirvtva-e, Mat. di^TjKe ; Luke

(xxiii. 46) who comes nearest to John only describes the

intention, not the fact, Trooan'^e^ioi] :
" He bowed His head.
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and gave up His breath" (or spirit). Thus the meaning

both in the Gospel and in the Epistle appears to be the

same. (1) Jesus toolc unto Himself not only (a) the dead

tleshly nature of man, typified by water, but also (b) the

life and passions of man, typified by blood, and (e) that

higher life of man (in virtue of which he is described as

made in the image of God), typified by the spirit. (2) In

these three departments of existence He made throe several

sacrifices, pouring forth («) water and (6) blood from His

side, and giving up (c) His breath as the last sacrifice of all.'

(3) Thus these three sacrifices betoken three several puri-

fications:

—

(a) the purification, by water, of the body in

baptism; (l) the purification of the soul by the death of

the lower nature (what Paul calls " the old man"), which

partakes in the death of Christ
;

(c) the purified life of

the soul rising from the dead through the Spirit, and

living with, and in, the risen Saviour. The two latter

purifications are tv^o phases of the same (the former im-

plying dying in the blood of Christ, the latter rising again

and living in His Spirit) ; but there is sufficient difference

to warrant a distinction. (4) These three purifications go

to make up the one perfectly pure and ideal purification

and sacrifice for sin, which is the Lamb of God, the Word
(cts TO ey ti<riv).'

Stress has been laid upon this important passage in the

Epistle because it appears to be a key to much that we shall

find in the Gospeh It reveals an exaggerated notion of the

importance of baptism with water, against which the author

feels compelled to contend; "not by water only, but by
water and blood." Somewhat in the same way Paul uses

not water but earth (Philo using water and earth) to con-

trast the natural man, the mere " living soul," with the

'lifeglving breath, or spirit" (1 Cor. xv. 45, 47). But
that which distinguishes John from Paul is the use of

mystical imageiy, arranged with a certain numerical sym-

metry. Sometimes the imagery is dual, when it describes

incompleteness, such as the conflict between the world and
the children of God, between light and darkness, between

God and the devil. But in other cases it is triple

:

he appeals to three classes, the children, the young men,
the fathers; contending against three enemies, the lust of

the flesh, the lust of .the eyes, the imposture (dXa^oveia) of

life ; and strengthened in their faith by three witnesses on

earth, the water, the blood, and the spirit—all of which
dimly tends towards that other triple witness which jhas

been inserted in the Epistle by later scribes (v. 7), the

Father, the Word, and the Holy Spirit.

If we could be sure that the Second Epistle was from the

fi.ime pen as the First, then the very great probability that

the "elect lady " and the " elect sister" (2 John 1 ; ib. 13)

represent two churches might prepare us for similar per-

sonifications in the Gospel
;

yet as this personification

is disputed by some, we must not lay much stress on

it.^ Nevertheless we have seen enough of the nature of

the Epistle to be prepared (in passing to tlie larger work
by the same author) for a Gospel of types and symbols, a

Gospel of selection rather than of continuous narrative, a

Gospel in whicli principles on a large scale rather than indi-

vidual characters shall be represented, and in which light

' A somewhat simil.ir compound sacrifice of "blood" and "niiiid"
IS described by Tliilo {Allcg., ii. 15), who represents the High Priest

as " having put ntT the robe of opinion and fancy, and as coming dis-

robed into (tlie Holy of Holies) to make an offering of the blood of

life (o-jrfrcrac ri i|^i'x»«i*' af/^a) and to ofler wp as incense all his mind
to the God of .«;alvation."

^ No doubt these three sacrifices are also connected, in the author's

mind, with the three gifts : (1) the water springing? up into everlasting

life
; (2) the wine of the Lord's blood

; (3) the spirit which He breathed
into the souls of His disciples.

' Dr Lightfoot (Col iii. 12) accepts the persouiScatioa in 1 Pet. v.

13 06 " pro'o.iV.y " ioteuded.

and darkness, death and life, the word and the world, the

water and the spirit, and the spirit and the blood, shall

play no inconsiderable part.*

Analysis of the Fourth Gospel.

As was to be expected from a writer conversant with the
system and thought which, for brevity, we call the school

of Philo, the prologue of the Gospel opens with a protest

against Philo's doctrine of an impersonal or quasi-imper.':onal

Logos. The Logos or Word is at once declared to be
(i. 1), not the mere instrument by which the world was
made, but the companion of God, and God ; a Light,

from the beginning shining in darkness, received by some,
to whom power was given to be born of God, but rejected

by others who were the children of the flesh. John the

Baptist is introduced, in marked distinction from the

Word, as a "man;" not the Light, but a witness to the

Light ; aud the Baptist declares at the very outset of the

public life of Jesus (i. 16) that, though the law was givea

by Moses, the gifts of divine grace and truth came through
Jesus, and that He, being the only begotten Son in the

bosom of the Father, has manifested the invisible God to

men. The baptism of Jesus by John is omitted ; but John
bears witness to the visible descent of the Spirit upon Jesus,

adding that it "abode upon Him," and he bears record that

his own baptism with water is but to prepare the way for

Him who will baptize with the Holy Spirit ; and that He
on whom the Spirit thus descended is the Son of God, the

Lamb of God that is to take away the sins of the world.

Here, then, at the very outset, we see the thoughts, ind one

may almost say the dramatis persmice, of the Epistle re-

introduced in the Gospel—light and darkness, the word and
the world, the law and grace, the Father, the Spirit, and
the Son. The three grades of purification are not as- yet

mentioned; yet there is perhaps a side-reference to them in

the three grades of the world, i.e., of impure existence,

which are alluded to in the contrast between those who •

are born "of God" (i. 13) and those who are born (1)

of blood, (2) of the will of the flesh, (3) of the will of

man.

The narrative of the calling of the disciples implies un- Calling

mistakably that this book is not to follow the common of *^»'

tradition, nor to be a complete narrative, but rather a selec- "'""^'P'''*

tion ; for it only narrates the calling of six of the twelve,

and one of these, Nathanael (significantly described as a
man of Cana, where two out of the eight miracles in this

Gospel are to take place), is so far from being universally

identified with one of the twelve that Augustine excluded

him from the number. The earlier names are mentioned in

the same order as in Papias (see above, p. 820), and suggest

the inference that some of these apostles, or their disciples,

dwelling in the neighbourhood of Ephesus, furnished some
of the materials of which the Fourth Gospel is composed.

Tw.o points are further to be noted in this narrative. (1)

In order to enhance the dignity of the central character,

the writer causes the inferior characters to revolve around
Jesus, conversing with and questioning one another, doubt-

ing and erring, before venturing to obtrude themselves upoa
Him (see, besides this passage, iv. 27, iv. 33, vii. 27, 40-

43, xi. 16, xi. 37, xii. 20-22, xiii. 24, xvi. 17; aud note

how, both in xvi. 19 and in other passages, Jesus, after the

manner of a king, takes the initiative in addressing His dis-

ciples, instead of their bringing their difficulties to Him un-

bidden, as they do for the most part in the synoptists).

* The numerical symmetry that pervades this Gospel is fully recog-

nized by Canon Westcott, who sees "three pairs of ideas" running

through the work, and " seven witnesses " corresponding to the seven

times repeated V I am " (vi. 35 ; vifi. 32 ; x. 7 ; i. 11 ; xi. 25 ; x\v.

6 ; XV. 1), and to the seven "signs" of Christ's ministry on earth,

followed by one "sign" of the lisenChrist.

ll
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(2) The second point is the error of Philip m saj-ing, "We
have found Him, of whom Moses in the law, and the pro-

phets, did write, Jesus of Nazareth, the son of Joseph " (i.

45). Philip introduced with this slightly pompous and
erroneous statement—in a kind of irony highly character-

istic of our evangelist— seems intended as a contrast to

the humiliated and wiser Philip of the fourteenth chapter :

" Have I been so long time with you, and yet hast thou

not known Me, Philip?"

t The next chapter (ii.) opens with a " sign," of which the

symbolism is obvious.' The water changed into wine

evidently typifies the substitution of grace for the law. It

was a common metaphor among the Jews ' to e.xpress the

superiority of the oral tradition to the written law by
saying that "the law is water, but the words of the

scribes are wine"—a metaphor that exactly recalls the

words of Origen about this very sign :
" Before Jesus the

Scripture was water, but from the time of Jesus it has

been made wine for us" (Comtn. in £v. Joann., xiii. 60).

A somewhat similar comparison of old wine and new wine

had been adopted by Jesus Himself to illustrate the differ-

ence between His teaching and the law of Moses. The
identity between the purifying blood of Christ's sacrifice

and the nourishing blood of His sacrament is understood

even by Justin independently of the Fourth Gospel, and
would be a natnral inference from the Messianic prophecy

(Gen. xlix. 11), which identified the cleansing stream that

was to purify the robe of the Messiah with the blood of

the grape, declaring that He should " wash His robe (i.e.,

as Justin explains it, His church) in the blood of the

grape." Therefore, in changing water into wine, the

Messiah is, by His first sign, striking the key-note of all

that is to come, indicating the object and nature of His
work, viz., the supersession of the law by the gospel, and
the introduction of a new spiritual nutriment and puri-

fication, which shall at once cleanse and strengthen and
gladden the soul— all this to be effected by and in Himself

through His blood.-

The prediction here made of "the hour" when the
" blood of the grape " should stream from His wounded
side is at once followed by a second similar prophecy.

After leaving Cana for the passover in Jerusalem (where

He purifies the temple by expulsion of the money-changers
;

' It 13 true that tlie symbolism of this "sign" is not indicated in

the text in the same clear manner in which the symbolism of the feed-

ing of the 5000 13 avowed {vi. 32, 33) ; but there is a clear reference to

it in the words (ii. 4) "Mine hour is not yet come," which Reera to

look forward to the hoxir when the "blood of the grape" should

stream from the wounded side of Jesns. It may be necessary to point

ont, at the outset of this analysis, that the langua^re of the Gospel

may naturally have been affected, not only by the thought and lan-

giLOge .of Philo, but also by what was called Ihe "Asiatic" style,

which was prone to metaphor and symbolism; Bee»Lightfoot*s Gala-
tians, p. 362, where we find that Polycmtes, bi.^hop of Epliesus {bom
or converted about 130 A.D.) described John (probably metaphorically-)

as a priest, wearing the iriToKov or high priest's mitre, and speaks
of Melito as a " eunuch," meaning merely that Jfelito devoted him-
self to Christ ("propter regnura Dei eunuchura"). It is noteworthy
in this contest, that the Epistle to the Ephesians is the only Epistle

that appears to contain an extract from one of those early hyrans which,

33 Pliny says, the Christians used to " sing to Christ as a god," and
this hjTnn, as is natural, deals in metaphor : "Awake thou that

sleepest, and arise from the dead, and Christ shall give thee light

"

(Eph. V. 14). Probablyfrom some such Asiatic metaphjr (that "John,
tliougU dead, still breathed in the clmrch") arose the tradition, of
which mention is made by Augnstine, that the earth over the apostle's

body still rose and fell with his breath.
2 This narrative may be abundantly illustrated from Philo. (1) He

speaks of " the veritable High Priest," who pours forth a libation of
" pure wine, namely himself" (Df Somniis, ii. 27) ; (2) he connectsthis
High Priest with the Logos by describing the Logos as a priest hanng
for his inheritance the Etemal {rhv vvra), a priest of the most high God
(see also De Somniia, i. 87) ; (3) he speaks of this priest (under the
type of Melchisedek) as substituting wino for water :

'* Meldiisedek
shall bring forward wine instead of water, and give your souls to
drink" (Allegories, iii. 26).

see above, p. 827), Jesus answers the request <.f the Jews
for a sign with these words, "Destroy this tem|ile, and in

three days I will raise it up." It is added that lie "spake
of the temple of His body.'' ^ It is interesting to note

four different stages of development in the expression of

this prediction. The synoptLsts Matthew and Mark de-

clare that a very similar charge (differing only in " I will

destroy" and "I am able to destroy," Mat. xxvi. CI ; Mk.
xiv. 58) was brought against Jesus by false witnesses ; and
they give us no hint that the witnesses erred by .i simple

and natural misunderstanding. Luke, however, who not

only wroto after the destruction of Jerusulcm (when it

would be a common saying that the Lord Jesus had
destroyed the temple), but also modified his Gospel in

many respects to suit it to the rcquirenjents of the changed
times, makes no mention of any false accusation. In his

subsequent treatise of the Acts he goes a step further ; for

there the accusation is repeated (Acts vi. 14), and not

denied. Now, lastly, the author of the Fourth Gospel
adopts the charge as in the main a true one, cr at all events

as an inevitable misunderstanding in which His disciples,

as well as His enemies, participated. At the same time,

this prophecy, like the symbol of the wine, prepares the

way for Christ's subsequent doctrine (xiv* 23) that every

man is a temple of God, and that He Himself is that

Temple in the highest sense. This doctrine had been

taught even before Paul by Philo, who scouts the

thought of preparing for the Supreme a "house of stone or

wood," and declares (Cain and his Birth, 20) that the

invisible soul is the terrestrial habitation of the invisible

God. Yet though Philo's language may have influenced

the language of the Fourth Gospel in such passages as xiv.

23, it is most certain that this doctrine is a necessary

inference from the teaching of Christ Himself, who
taught us that the body must be "full of light." There
is therefore no essential misrepresentation in this intro-

duction of the Pauline doctrine of Christ the Temple or

Church.

' An inference has been dnn\Ti from the words Teua^pinovra koI «£

treaty t^KoSofAridr} it yah^ oItos (U. 20), that because the year so indi-

cated would be the same year as that assigned by Luke to our Lord's
commencement of His public work, therefore, by their coincidence,

the two Gospels mutually support each other. But it seems natural

that the writer of this Gospel, an educated Jew, should know both the

date of the commencement of the temple and the date as given by
Luke of tlie commencement of our Lord's ministry; and it seems
characteristic of the author, by details of this kind (and especially by
numbers), to add picturesqueness and realism to his narrative; c/. the
200 pence (vi. 7), the 200 cubits (xxi. 8), &c. However, it must
not be forgotten that Origen (Conim. in Ev. Joann., x. 22) throughout
his long discussion of this passage .assumes that the meaning is " in

'

nut " during " forty-six years. And this seems to be the natnral trans-

lation of the words—"the temple was built in forty-six years " (although

the dative may be used for duration of time, the aorist hardly permits

the English version); and if so, the author is under a mistakflvin sup-
posing that the temple was completed. Yetfiom this passage (ii. 20),

and from other indications of a knowledge of Jewish customs. Mes-
sianic expectations, and the geography of Palestine, it has been in-

ferred that the author was a Palestinian Jew. A stronger argument
is the author's preference of the Hebrew rather than the LXX. version

of the Old Testament (Canon AVestcott quotes vi. 45 ; xiii. 18 ; xiy

37), Vhich certainly shows either that he used the Hebrew version

himself, or that the Ephesian doctrine was based upon that version.

The knowledge of the country does not seem to exceed what might be
attained by any Alexandrian Jew who had spent one or two passovera

in Jerusalem and had travelled for a short time in Palestine; and the
geographical argument has been unduly strained by such suggestions

as that a " minute knowledge " of the relative positions of Cana and
Capernaum is implied in the expression " Heweiitdown" (ii. 12). The
same argument would show that the autliorof the book of Jonah had'
a "niiuute knowledge" of the position of Joppa (Jonah i. 3), or that

the author of the Acts of the Apostles had a "minute knowledge " of
the places from which he or Paul "went do-wn " to Attalia, Troas,
or Antioch (xiv. 25 ; ivi. 8 ; xviii. 22). Any traveller might know
that Capernaum was in the low-lying basin of the Jordan, down on the
edge of the sea of Galilee, without having a " minute knowledge " of
its position relatively to the inland villages of Galilee.
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with John
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Biptist.

The The whole of the next chapter (iii.) deals with purification

loctrine i,y water and the spirit. The learned but timid Nicodemus,
''""'"

the teacher" of Israel (iii. 10), exhibits the blindness of

carnal learning as contrasted with the knowledge that

belongs to those who are born of the spirit A third pre-

diction of "the hour" is expressed through a third figure,

the serpent in the wilderness. But this figure introduces

a new conception, that of faith, an intense looking towards

Christ, even as the children of Israel looked on the healing

serpent.' This thought of faith as sight, illustrated per-

haps by the statement that Nicodemus had come by night,

introduces a few remarks on a subject hereafter to be more

amply treated by the evangelist— the difference between the

children of light and the children of darkness (iii. 18-21).

In the second section of this chapter the subject of water-

purification is taken up again bj the Baptist, who con-

trasts his own inferior purification with the higher purifica-

tion of the Messiah, and his own decrease with Christ's in-

crease, describing himself (almost in the language of Paul)

as "earthly," whereas the Messiah is "from heaven."

But the Baptist also introduces the subject of faith ; the

pith of life is through faith in the Son of God :
" He that

believeth in the Son hath everlasting life" (iii. 22-30).

Particularly 1^ be noted is verse 21 of this chapter, in

which it is expressly stated that "John was not yet cast

into prison." It will be remembered that the synoptists

give no account of the public appearance of Jesus till after

the imprisonment of John. It was therefore open to the

enemies of the church to maintain that Jesus was but a

pupil of the Baptist, and that He did not venture to teach

till His master John had been shut up in prison. Much
more might this be asserted in Ephesus, where, as we have

seen, there were some who were baptized only with the

baptism of John, and who knew nothing of the Holy Spirit.

On this account probably it is that our author introduces

Jesus as working by the side of John, before his imprison-

ment, and even then inevitably, and against His own will,

drawing multitudes from the Baptist to Himself. The

apostle John himself is one of the first to leave the Baptist

for the Greater Teacher (i. 37) ; but the Baptist also is

made to witness, and to rejoice in, the desertion :
" He must

increase, but I must decrease." And finally, we are told

that the superiority of Jesus over the Baptist had become

30 manifest that the Pharisees had heard that Jesus made

and baptized more disciples than John, and upon this,

desiring to avoid this appearance of superiority, Jesus

retired to Galilee- (iv. 1). It would not be possible more

effectively to repel every suggestion of the pupilage of

Jesus, or of his subordination—even His temporary sub-

ordiuation—to John the Baptist.^

' According to Phiio, Ilia brazen serpent represents temperance, the

antidote of pleasure ; and he who ha^ strength to behold tiie beauty of

temperance, and to "discern God through the serpent" shall live

{AtUdorUs, ii. 20).

"The insertion of the remark that "Jesus himself baptized not,

but his disciples," serves two purposes:—(I) to magnify the Messiah
;

(2) to disparage the mere baptism with water.

^ It is, of course, possible that here (as in the matter of the last

supper) the Fourth Gospel raay have preserved some historical traditions

concerning the acts of tho Lord in Ju'liefl, which have not been pre-

served in the synoptic record. Nor is it denied that elsewhere, e.g.^

in thq matter of the three passovei-s, the Fourth Gospel may be historical.

There is scarcely evidence enough to admit of absolute demonstration

on either side. All that is contended is that, whether historical or

not, the incidents recorded in the Fourth Gospel are suggested (1 ) often

by a clearly discernible motive in the mind of the writer contrasting

forcibly with the motiveless, simple, inartistic narrative of St Mark

;

(2) sometimes by a desire to su]>plenient, if not to correct, the previous

narratives of the synoptists. The presence of such a motive antl

desire is not, of course, absolutely inconsistent with historical accuracy;

but, the more we consider the synoptic narrative to be objective, and

the rnoio we consider the Fourth Gospel to bo eubjective, the more we

tihall bo disiKjscd to believe that, in proportion as incidents in the

Utt«r ore auggcslible by motives and desires, in that proportion are

Kow follows (ch. iv.) v.hat maybe called the foreign The
section of the Gospel. We noticed that, even in Luke, the dialogue

Samaritans assume a prominent position, their faith and "^ \'"

unconventional goodness being twice contrasted with the^*'
'

carnal formalism of the Pharisees, at one time in a miracle
(Lu. xvii. IC), at another time in a parable (Lu. x. 33).

We are now to see how the contrast between Samaria and
Jud«a is handled in the Fourth Gospel ii\ the dialogue on
the living water, which might fairly be called, from its sub-

ject, as from its scenery, the " Dialogue of the Well."

The well is a frequent figure in tho books of Philo. To
all men, says Philo {Plantinr) of Noah, xix.), there is, in

common, the desire to find drink; but some seek drink for

the body, others for the soul. The seekers after truth are

as those who dig wells, and many seekers have dug wells

without finding water; and taking the LXX.'version of

Genesis xxvi. 32, " We have not found water," he comments
on the wgll of the oath (Eeersheba), which is discovered to

be "dry "; and he declares that the dry well illustrates the

failure of all human search after knowledge, as compared
with the ideal God-given knowledge which is like a gushing
spring. Elsewhere (Dreams, ii. 2, el seij.) he says, even more
explicitly, that the well is the emblem of knowledge ; that

its depth signifies the difiicidty of the attainment of know-
ledgej and that concerning all knowledge the well-diggers

have to make but one sad confession, " We can find no
water." Moses sits by the well " waiting to see what
water God will send forth for his thirsty soul " {Alleg., ii.

4) ; Israel "sang the song of the well," i^., sang a song of

triumph at the discovery of knowledge {Dreayns, ii. 4)

;

and the remark of the daughter of Samaria (iv. 11) that

"the well (cjipiap) is deep," followed by the contrast of

the "fountain" (rrqyri) of water that "leaps up" (iv. 14),

at once suggests Philo's contrast between the bond-woman
Hagar at " the deep well " and Rebecca who nourishes

those who come to her with " the fountain that never fails"

(Poslerity of Cain, 41). Origen, in the same way, con-

sidering Jacob's well to mean the Old Testament, contrasts

Samaria leaving her iSpi'a (the old implement of know-
ledge) with liebecca at the fountain (Comm. in Ev. Jcann.,

xiii. 10 and 29). The four wells dug by the patriarchs

Abraham and Isaac represent (Dreams, ii. 3, 4) four

departments of knowledge. The fourth and dry well

represents the search after the fourth and incomprehen-

sible immaterial element corresponding to the material

heaven—a search that is necessarily fruitless. This being

Philo's interpretation (and he indignantly protests against

any other, as being unworthy of wise men), we shall also

see a singular propriety in placing the dialogue on the

living water in the neighbourhood of " the parcel of

ground that Jacob gave to his son Joseph" (iv. 5); for

here also Philo- has prescribed a metaphorical interpreta-

tion, declaring that "Jacob gave Joseph Shecheni, mean-

they likely to be non-historical, especially if they appear to be

difficult to harmonize with the earlier ualTative of the synoptists.

It h.s3 been suggested that the lamentation over Jerusalem (Mat.

xxiii. 37; Lu. xiii. 34), expressed in tlie words, "How often did I

desire to gather together thy children . . . and ye would not," implies

many previous visits. These words were no doubt spoken in Jerusalem,

where Matthew (not Luke, see p. 800, above) places th?m ; but still,

may they not refer to the many ocxasiona in Galilee where the Re-

deemer, Etiiving to " gather together " the children of Israel, had

surely included the "children of Jerusalem" in the scope of his

efforts! Even if the words "thy children" are to bo taken literally,

they may refer to the occasions when tho scribes .and Pharisees had

come down from Jerusalem to test the Messiah, and Jesus had pro.

claimed tho new kingdoin to them in vain. Though preaching in

Galilee, Jesus was reailyconllicting with tho spirit of JcruBalem, and

striving to " gathw together the chddren of Jentsalem." In any

case the supposition that iroffilitii refers to previous public visits to

Jerusalem results in an incompatibility. For no one maintains that

Jesus had m.ade more than two previous public visits to Jerusalem
j

and it U imnossible that " how many times" can mean twic».
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ing thereby the bodily tilings which are the objects of the

outward senses" {Allegories, iii. 8). Bat there is also an
appropriateness in the use of the name (iv. 5) "Sychar."

For whether the name be a corruption of " Sheehem " or

of " Askar " (Sanday, Fourth Gospel, p. 93), in either case

the name contains a possible reference to " drunkennes*^

(Isaiah, xrviii. 1, 7 ; Diet, of Bib!c, s.v.), and serves as a

suitable contrast to the Living Water. The next point

for consideration is tlie "five husbands" of the woman of

Samaria. Is there any speciil meaning in the number
"five?" Turning again to Philo, we find, a little after the

passage about wells quoted above, the statement that " the

number five is appropriate to the outward sense" (Planting,

32), and that it represents material enjoyment. This is cer-

tainly a natural use of the number, if it is to be used em-

blematically.' Further, tlie number "five" is connected also

by Philo, not indeed with "husbands," but with "seducers."

Philo (Allegories, iiL 8S) says that the lawful husband is

the mind (i-ois), the unlawful husband or seducer (^^opers)

is represented by the five objects of the senses working

through the five senses.- Immediately before the passage,

Philo adopts the more common metaphor of the Old Testa-

ment in speaking, not of the mind, but of the Lord Himself,

as the Husband, being the Father of the perfect nature,

and sowing and begetting happiness in the soul. Samaria

is supposed by Justin (Dial. IxsviiL) to represent in Isaiah

(viii. 4) "sinful and unjust power;" but here it rather

typifies sense-wrapped ignorant unbelief. The whole of

this imagery seems so well connected and so appropriately

transferred from the pages of Philo to the pages of the

Fourth Gospel, that one hesitates to accept another ex-

planation (Keim) which would otherwise seem extremely

probable—an explanation borrowed from the five religions

of the five nations of Samaria (2 Kings xviL 30-3").

In either case, the sixth " tosband " may very well refer

to Simon Magus, who, as we know from the Acts of the

Apostles (Acts viii. 11), had very early in the history of

the church " for a long time " held the Samaritans " bound
wi*h his enchantments."'

Like all the other narratives of our evangelist, this

carrativa is in the highest degree dramatic. From her

previous repellent attitude, the woman of Samaria is led,

first into wonder, then into interest, then into convic-

tion of sin (becoming ashamed of her false husbands),

and into admiration of the New Prophet ; lastly, she
receives from the Messiah a draught of that spiritual water
which alone can satisfy the longing soul ; and in the climax
she is brought to the very brink of the eternal fountain

—

" I that speak unto thee am He."

Ths The journey into Galilee adds one more to the in-

Jcurcey stances in which the Fourth Gospel corrects the syuoptists.

^]^^ The saying that "a prophet is not without honour .<>ave in

his own comitry" is stated by the synoptists to have been

ottered by Jesus in Galilee (Mat. xiiL 57 ; Mk. vL 4; Ln.
iv. 24) after the unexpected rejection of Him by His country-

men ; and Mark adds one of those passages which were
early " stumbling-blocks " to the church, vix., that " He was
not able to do there any mighty work, . . . and He
Marvelled because of their unbelief." Not content with

Luke's considerable modification of this passage, the author

of the Fourth Gospel boldly places this saying of Jesus

before the visit to Galilee, and assigns it as a reason for Bis
going thither : "After two days He departed thenco (from

Samaria) and went into Galilee
; for Jesus Himself testified

that a prophet hath no honour in his own country " (iv. 44).

The motive is obvious : Jesus is desirous of escaping from

notoriety. He has found that the Pharisees (iv. 1) are

aware of His superiority to John the Baptist, and that His
disciples exceed John's in number ; aud for this very reason

He leaves Judsa, and comes to Samaria, a hostile district.

Even here, however, He cannot help making converts.

But having made them. He leaves them and goes into

Galilee, whereat least He is sure to find "no honour."

Yet even here, adds the author. He was honoured : for

"the Galileans received Him, having seen all the things

that He did at Jerusalem at the feast" (iv. 44). Thus
skilfully, after his manner, the author takes thoso very

sayings and traditions which had been turned against

Jesus, and, by his delicate handling, uses them to enhance

the glory of the ^lessiah, " who knew what was in man "

(it 23).

Passing over the cure of the nobleman's son, which has Th>

been discussed above, we come to the first " sign " wrought 1"" "'

* Origen {Comm. in Ev. Joann., siii. 9) speaks of "the five hus-

bands as correspondin.^ to the Jive senses
;
" awd he says that Samaria

is the type of a seal which has once been wedded to the objects of

sense, but has recently divorced herself from these and allied herself

to a "sixth hmband," a false sen'.blance of spiritual truth. If this

stood by itself, we might regard it as one of many other specimens of

Origen's baseless allegory ; but it assumes importance when we find

Philo, who wftjte long before the composition of this Dialogue of the

"Well, using nearly the same language as Origen, who wrote after it

and (apparently) without any knowledge of Pbilo's pre-existing

metaphor.
' Elsewhere (^figraticm of Abraham, 37) he says that the "five

daughters " of Salpaad represent the "outward senses." The same
thing is represented {Atrraham, 51 by "the five cities of Sodom."

® Yet the "sixth husband ' in.ay possibly be illustrated by the con-

trast which Philo {Abraham, 5) dj-.i^vs between the " seventh power,"
the " power of peace," and the " six powers of turbulence,** which con-

sist of "the five senses " and uttered " speech " (d Tpo^op««is XS-^oi)

which prates of things that should not be uttered (a;ta\iV<j) ar6naTi
/ivpia T»v v(rvx<!urriwv ^kAoXwi-} : see Bev. xiii. 5-

. 10—31

between the water of the law and the fountain of the

Messiah. The rejection of this divine act of mercy, simply

because it was wrought on the sabbath, introduces, almost

for the first time, the conception of "judgment" or "con-

demnation." The word "judgment " had been mentioned

in the dialogue with Nicodemus, as a nece .y result,

though not an object, of tlie comiug of the Light, which,

by its very presence, distinguishes and "judges" those

who love the darkness (iii. 17-21); and now we have

an example of the way in which the Light divides all

who hold it into two cksses—those who love it, and

those who hate it. This is in accordance with the spirit

of the synoptists, who (Mat xxiii. 13; Mk. xiL 40; Lu.

XX. 47) describe Jesus as addressing the Sabbatarian sign-

liindereras "hypocrite," and as pronouncing on "hypocrites"

greater "judgment " or condemnation (-r-ipuroorepov Kp'ip.a).

But that part of the discourse in which Christ describes

Himself, in the presence of the multitude, as having received

all power to judge and to quicken the dead, does not re-

semble anything in the synoptic narrative, except the dis-

course—"All things are delivered unto Me of My Father"

(Mat. xi. 27; Lu. x. 22) ; and that was uttered privately

to the disciples, after their return from their mission. It

is possible that the author here (as elsewhere) sets down,

as a public discourse, some sayings that may have been

uttered privately ; and the words " that all men should

honour the Son, even as they honour the Father," remind

us at once of the sj-noptic saying, " He that receiveth you

receiveth Me, and He that receiveth ile receiveth Him that

sent Me " (Mk. ix. 37, &c.); which again, in the synoptists,

was a private, not a publiceaying.

The author's fidelity to the spirit rather than to the

letter of the words of Jesus appears also in the reference

to the quickening and raising from the dead. Jesus hjd

in Matthew (x. 8) bidden His disciples to " raise the dead,"

and this precept is amplified, in the Fourth Gospel, into

"The hour is coming and now is, when the dead shall

hear the voice of the Son of God ; and they that hear shall

live" (v. 25),—a saying that would naturally be inter

Bet.-

esd.*.
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faith*

The doc- preted in a purely spiritual eense.^ No less spiritual is the

trine of doctriae here enunciated on faith. As elsewhere in this

Gospel (i. 50; iii. 1,2; iv. 30-11 ; xx. 29; and, if rightly

considered, vi. 26), the author lightly esteems belief based

on "mighty works" or wonders. The right faith is that

of the Samaritans, who, rising out of the lower wonder-faith,

attain to the higher faith which comes from hearing Christ

(iv. 421. For to this, and to no other testimony, does

Christ, in the Fourth Gospel, make His ultimate appeal.

Christ does not indeed despise the testimony of John to

Himself, but He does not accept it as a final basis for the

true faith (v. 32-34). He appeals to the Scriptures, it is

truR, but rather as an nnerriug guide to the true source of

faith than as being of theuiselves able to generate faith in

the reader (v. 39). What then is the living final testimony

to which lie appeals'! It is to His "works,"—not the

"mighty works," or "wonders," but aU "the works (tpya)

which the Father hath given Me to do," meaning the

whole of His life, and including both words and deeds. In
other words, the Fourth Gospel appeals to that which we
should call the influence of the life of Jesus, but which the

evangelist better calls the " Spirit " of Jesus, passing from
Jesus to Hi.'! disciples, and from those disciples to others

who had not seen Jesus—as the final testimony, convincing

every honest heart, and generating in every conscience that

loves the light a belief in Jesus as the true Light. In the

Bynoptists, " faith " is, for the most part, that half physical

thrill of trust in the presence of Jesus which enables the

limbs of a paralysed man to make the due physical response

to the emotional shock consequent on the word " arise," so

that in the strength of that shock the paralytic is enabled

to shake off the disease of many years ; or, at the highest,

it is a thrill throngh the inner being, whereby the soul

shakes off the burden of sin. But in the Fourth Gospel

faith implies even more than in Paul's Epistles; it is a

faculty that tests, transmutes, and develops the recipient

soul ; it means a trust id Christ, not only as a sacrifice,

nor as propitiation, nor as miracle-worker, nor as Son of

God, but as source and object of all love, and the bo-all and

end-all of every human life. If such a Being is best

expressed by " Word," then the human receptiveness

of such a Being wUl be best expressed by the metaphor

of " hearing." Accordingly the Samaritans believe, not

because of miracles, nor because He told the .woman "all

that ever she did," but because they had enjoyed His pre-

sence for two days, and had heard Him. "Now we believe,

not because of thy saying : for we have heard Him our-

selves, and know that this is indeed the Christ, the Saviour

of the world." Here we have at last a doctrine not bor-

rowed from Philo, a doctrine that constitutes the great

difference between Philo's philosophy and the religion of

the Fourth Gospel, making the latter a powerful and life-

inspiring motive for all classes of men, while the former

remains a barren philosophy fit only for meditative hermits.

For in Philo, faith, as in the Old Testament (Lightfoot,

Galatians, pp. 1 5 4-1 62), hasa passi ve meaning—trustworthi-

ness, stability, constancy,—rather than the active meaning
of trust, by which the lower nature is raised to the level

of the higher ; the " dog " to the level of " man " (Bacon,

}issat/$, xvi. 79) ; the man to the level of Christ, and,

through Christ, to God (1 Cor. iii. 23). Faith, in Philo,

is a prize rather than an effort, a harbour rather than a

voyage ; it is " the only sure and infallible good, the solace

of life, the fulfilment of worthyTiopes " (Lightfoot, Gal., p.

158) ; whereas, in the New Testament, it is the faculty by
which one is able to trust in Christ, to love Christ, and to

serve Christ—a faculty implying continuous effort, loyal

and enthusiastic service, and progressive activity. The

nearest approach in Philo to the Pauline and Johanninc faith

is perhaps in the words that describe it as " the entire

amelioration of the soul which leans for support on Him
who is the cause of all things, who is able to do all things,

and willsth to do those which are most excellent " {il. p.

158); but even this, though the same in theory, is very

different in practice from the faith of the New Testament.

For—faith being neutral and colourless and taking its colour

from its object—how different must needs be even the faith

that is based upon the tlmigs that are " most excellent

"

from the faith that rises to the Father through such a one

as Jesus of Nazareth, concerning whom even the most

incredulous must admit that He made peace in man's

troubled heart, banished sin from those who trusted in Him,
and "constrained" (2 Cor. v. 14) even His bitterest perse-

cutor to join in laying the foundations of His empire.^

In the discourse that follows the miracle of the feeding

of the five thousand,' it is noteworthy that the author

speaks of the eucharistic food not as the Lord's body and

blood, but as His "flesh" and blood. Most characteristi-

cally: for "flesh" is, as- in Paul's epistles, a principle, an

element, and the author desires to show that the Lord's

flesh and blood are the only satisfying element for the human
soul. He has before spoken of blood and flesh and man
(i. 13) as antagonistic elements to the divine elements; now
he wishes to point out the divine elements themselves, and

they are the flesh and blood of the Word, who " became

flesh" (i. 14, a-'api iyiviro) for men. Here, as before,

we must add that the use of this language—" Whoso
ealeth My flesh and drinketh My blood"-—in a public dis-

course is quite unlike anything in the synoptists, and though

it represents the essence of the teaching of the Lord's

supper, somewhat amplified, it can hardly be considered

in its chronological, or even perhaps in its artistic place,

as a public discourse here. Yet it is necessarily placed

here to account for the desertion of many of His fol

lowers. In the synoptists the desertion is otherwise ex- Thecoa-

plained. There we see Jesus, as He develops the con- ^"^^"^

stitution of His Kingdom, alienating, step by step, the

Pharisees, Herod, the patriots or Galileans, the followers

of John the Baptist, and at last the whole of His country-

men, till He is compelled to flee from Herod to the

neighbourhood of Csesarea Philippi, where, as an exile

with no more than twelve other outcast companions. He
who had never revealed Himself to be the Messiah finds,

upon questioning His disciples, that they have been led

by the divine guidance to the sense that He and He
alone must needs be their Redeemer ; so that the seed of

^ Compare Philo, Dc 'Pro/Mgie, 10,

and Bome that are dead live.'*

'Some that are living are dead
;

^ It is a remarkable fact that this evangelist never uses the noun

ir(iTTis, which is frequently used by the s>Tioptists, while he uses the

verb iriffTf ytir about twice as often as it is used by all the synoptists put

together. He appears to prefer to contemplate faith, not as in itself a

virtue, but rather as a mental act or state taking its quality from its

object: Note also that he seems to distinguish between iriureuei;' ^oi

and TKmiiiv tls ifi.L The former is generally used in questions and

negations (v. 3S ; viii. 45, 46 ; x. 38), ot else of temporary and pro-

gressive trust, e.g., trust in God, in the word of Jesus, or in tho

Scriptures ; all of which are regarded as preparatory acts leading to that

final state of trust which can onlv be obtained by ccming to Jesus (iv. 50 ;

v. 24; V. 46; *. 47 (JiJf); x. 38). -The latter {ititr-riitiii th) denotes

the final state of fixed trust and repose on Jesus, and it is only once

used by the synoptists (JIatth. xviii. 6; ! Mk. ix. 42).

' Nothing has been said here about the difference of John's chrono-

logy from that of the synoptists, because, if the Fourth Gospel is a

spiritual rather than an historical comjwsition, it is scarcely to be

expected that its chronology should be limited by historical consi-

derations ; and, in any case, the subject is too large a one to be dis-

cussed here. Canon Westcott remajis [Oospeh. p. 285) that " a very

strong case has been made out by Mr Brownf {Ordo Sitdorum) for the

limitation of the Lord's ministry to a single year. If there were

direct evidence for the onussion of rh -rdtrxa in John vi. 4, his argu-

ments would appear to ho convincing. " Tlie context suggests that

the words rh iroo-x» may not improbably be an insertion ba'sed on a.

sense of the spiritiial meaning of the narrative rather than ou history.
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Climax
of tUe

doctrine

of water.

faith haa at laSt begun to germinate, and He can now

prepare to leave them, because He discerns already the

temple of the new kingdom founded upon the inspired con-

fession of Simon Peter. In the Fourth Gospel, -on the

other hand, the desertion of the disciples is represented as

due to another cause, namely, their unspiritual dulness and

their inability to understand the doctrines of their Master.

Here and there in this discourse appear glimpses of the

svnoptic utterances,—for example, in the words " No man
can come unto Me except My Father draw him" (vi. 44) ;

and in the words "It is the Spirit that quickerietli, tlie

flesh profiteth nothing" (vi. 63), one seems to recognize

a version of part of the blessing of Peter, " Blessed art

thou Simon, son of Jona, for ilesh and blood hath not

revealed it unto thee, but My Father which is in heaven."

But elsewhere, in the greater part of tliis discourse, the

author departs entirely from the synoptists. In the con-

fession of Peter, a very striking peculiarity is presented.

Not only do we find brought out in a very touching manner

what may be almost called the despairing faith of the con-

fessing apostle—" Lord, to whom shall we gol"—as though

the disciples were driven in desperation to remain with

Jesus because, if they deserted Him, they had no hope, no

refuge, elsewhere; but we also find Peter avowing the cause

of his belief, and it is the same cause as moved the believing

Samaiitans; it is not the "signs" but the "words" of

Jesus—"Thou hast the words of eternal life."^

Hitherto the Gospel has dealt with the Word as puri-

fying and nourishing ; now it has to speak of it as en-

lightening. The types have hitherto been water (under

various aspects), wine, flesh, blood, bread ; now we are to

read of Jesus as Light. This is the highest or nearly the

highest doctrine ; for it is another aspect of the doctrine

of the Spirit. The two doctrines are closely connected in

Philo, who (Creation of the World, 8) declares that God
assigned a " pre-eminence to the elements of spirit (or

breath or air) and light, calling the former the spirit of

God because it is the most life-giving element, and God is

the cause of life;" and the visible light Philo declares to be

the image of the invisible light, which is the image of God.

In the short summary of Christ's doctrine set forth to

Nicodemus (iii. 3-21), a brief suggestion of the doctrine

of the light follows on the doctrine of baptism ; now the

higher doctrine is to be expanded. But light implies

darkness, arid therefore the development of the doctrine

of light connects itself naturally with the period of conflict

between light and darkness, i.e., between the Word and
" the Jews,"^a conQict that becomes from this time more
and more prominent.

First of all, however, comes a climax of the doctrine of

water, and a preparation for the doctrine of light. This

section (vii. 2-40) begins with a very distinct indication,

differing widely from the synoptic treatment, of the rela-

tions between the Lord and his brethren. It is possible

that the Ebionite school based their low views of Christ's

* Althongh the word used by Pettr (^JJ/xa) is not the same as that

used by the Samaritans {\iyov), yet a comparison of a great number
of passages in which the " word " of Jesus {Kiyos fiov) is said to be
the oljject of belief, and the source and province of spiritual life (ii.

22; iv. 50; v. 38, the word of God; viii. 31; viii. 37, 43, 51, 52;
xii. 48; xiv. 23, 24) seems to show that the name \6-yos itself had
some influence in leading the author to insist so frequently upon the
"word" rather than "the works" as being the prune cause by
which the incarnate Word generated faith in the souls of men. In the
Fourth Gospel the plural \6ym is only once used by Jesus of Ilia

words (xiv. 24); and there in a passage where (seemingly) it is desired

to distinguish the separate from the collective
'

' words :
" 'O ^^ ayairiiiv

/le Tou? \6yov^ /xou ov rrtpe't' teal 6 \6y05 ttf &KovfTf, qGk icTiv 4fibs

iiWit Toti xffjL^avT6s ^€ varpis. On the other hand, the synoptista
frequently represent Jesus as speaking of " my words " and of " the
word," but never of " my word.'' Note also the remaikable passage

,fsii. 48) where it is said that Jesus does not judge men, but that the

word which He has spoken will judge them.

nature upon traditions derived, or supposed to have been
derived, from the Lord's brethren, and that the author is

hero striking at a particular school of thought. Com-
paring Mk. iii. 21 with Mk. iii. 31, we see clearly

that the mother and brethren of Jesus, alarmed per-

haps for His safety, and deceived by false reports about
His sanity, desired to place Him under restraint; and
Matthew and Luke unite in asserting that the mother as well

as the brethren desired to speak to Him, and were rejected.

But there is no mention of the mother in the Fourth Gospel

as ever doubting or ever alarmed concerning her Son ; the

brethren alone doubt, and their doubt amounts almost to

an antagonistic scepticism. They do not " believe in Him,"
yet they urge Him to go to " Judaia that the disciples may
see the works that Thou doest. If Thou doest these things,

show Thyself to the world " (vii. 3-5). No reproof could

be more severe (from the point of view with which the

Fourth Gospel regards the "world") than the reply of

Jesus: " The world cannot hate you ; but Me it hateth."

So imbued are the Lord's brethren in fleshly worldlinesB,

that the world recognizes in them that familiar darkness

which it loves, because its works aro dark, while it hates

the convicting light. It is not surprising, after this,

that Mary, who throughout this Gospel is regarded with

affectionate reverence, is not committed to the guardianship

of these sceptical brethren of the Lord.

The discourse itself is, as has been said, mainly pre-

paratory. After one brief appeal to the conscience as the

final test of the truth of His teaching (vii. 17), the conflict is

predicted :
" Why go ye about to kill Me f " A hint of the

synoptic saying "He casteth out devils through Beelzebub
"

is perhaps contained in the reply of the people, " Thou
hast a devil ;" but the author deviates from the syuoptist",

in the justification of the sabbath-cure, not from the "ass"
or the "ox" in the pit (Lu. xiv. 5), but from the practice

of circumcision on the sabbath (vii. 22, 23). The violent

spirit first manifested after the cure of the impotent man
(v. \<j, 18) now breaks out again, and a direct attempt

made by the Pharisees to arrest Him (vii. 32), frustrated

by the wonder of His words (vii. 46 ; and compare xviii.

6), leads Jesus once more to predict that He will soon pas.?

away from them, and finally to conclude the " doctrine of

water," by exclaiming in " the last day, the great day of

the feast, ... he that believeth in Me, as the scripture

hath said, out of his belly shall flow rivers of living water"-

(vii. 38). The spiritual climax thus given to the doctrine

of water is very striking. The well of living water, before

promised to the woman of Samaria, is now not merely to

spring up in the believer, as there stated (iv. 14), but it

is also to flow forth from Him to others, thus preparing

the way for the higher doctrine of the Spirit of fellowship

which the author touches on in the next verse :
" But this

He spake of the Spirit, which they that believe on Him
should receive " (vii. 39).

The method of the author is admirably illustrated by the Troiiy ot

dialogue between the people (vii. 41, 42) :
" Others said, p^^.

This is the Christ, But some said. Shall Christ come out q°,^
of Galilee 1 Hath not the scripture said that Christ cometh

' These words have caused perplexity, as not being found in any

book of the Old Testament ; but they are probably a corrupt reading

or reminiscence of the LXX. version of Isa. xliv. 3, 4, " I will give

water in the midst of drought to them that walk in a waterless land ;

I will place My spirit upon thy seed, and My blessings upon thy

children

—

koX avarfXavani is &vh /xeVoc uSaroy, &c." The Greek

words quoted above were probably separated from their context

,

avaTeXotiaiv was taken transitively and connected with u5wp (i^i/y

avariWtiv, Pind. Is., 6 (6) 111, being a recognized phrase for " to

make water gush forth") ; and Si/a /le'iroi' was rendered "the riddle

partB," {k KoiXioj. Such corruptions of the Old Testament are readily

paralleled from Barnabas and Justin, although altogether unlit« th»

method of quoting the Scripture assigned to our Lord by the ijiiop;

tists.
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of the seed of David, and out of the town of Bethlehem

where David was? " It is a curious instance of the degree

to which the dramatic character of the Fourth Gospel has

been ignored, that even an acute commentator has inferred

from this passage that John " was not aware of the birth

at Bethlehem." The fact is that the author uses these and

similar errors and blind gropings of the people, the enemies,

and oven the disciples of the Lord, to enhance the majesty

and insight of Him who walks above them all, high in the

light of heaven, while they are creeping in the mist around

His feet. He does not stop to correct these vulgar errors,

for he presupposes that hus readers are in the light, and

able to see through them all ; and it is with a frequency

almost betokening enjoyment that he repeats this device

ever and over again, in every case holding up the error in

bileuce to the contempt or pity of his reader, and delighting

to exhibit human folly glorifying the wisdom of God. In-

stances of this device occur in this very chapter. " Who
goeth about to kill Thee 1 " says the ignorant multitude (vii.

20), at the very time when the arrest of Jesus is being

planned by the Pharisees : "Out of Galileo ariseth no pro-

phet," say the learned students of the law (vii. 52), so

hlinded by their malignity that they cannot even read the

books that describe tlie birthplaces of Elijah and Jonah

;

" We have found Him of whom Moses in the law, and the

prophets, did write, Jesus of Nazareth, the son of Joseph,"

8 lys Philip, happy in the completeness of his new-fledged

kaowledge (L' 45), and ignorant that a time will come when
he will hear from " the son of Joseph " this humiliating

robuke, " Have I been with you so long, and hast thou not

known Me, Philip 1

"

The doc- Passing over the story of the woman taken in adultery
trine of as being an interpolation, we are led to that section of the
''Bot. Gospel which treats of the doctrine of light. The mention

of the Father and the Son, as being two witnesses, bearing

witness to thj Son—according to the saying of "your

law" that " tlie testimony of two men is true" (viii.

12-17)—is a subtle use of tlie words of Scripture, such

as we look for vainly in the teaching of Christ as pre-

served by the synoptists.' But the connexion between the

light and the truth, and between truth and freedom, and

the dialogue that follows upon the genuine children of

Abraham, remind us, in part, of the synoptic version of the

E?.ptist'8 teaching about the children of Abraham (Mat. iii.

8; Lu. iii. 8) ; in part, of the teaching of St Paul conceru-

ng the freedom of " Jerusalem which is above " (Gal. iv.

26; and compare Eom. vi. 16-20).-

rhe climax of hatred and insult of the Jews is most ap-

propriately expressed (viiL 48), " Say we not well that Thou
art a Samaritan and hast a devil !" and it is also appropriate

to a discourse on " the Light that lighteth every man com-

ing into the world" that the Jews should be informed that

even Abraham saw that light and rejoiced. It is probable

* It appears to mean the Son, on the one side, manifesting Himself

ty ilpya, and the Father, on the other side, abiding in the heart of the

bearer, and influencing the conscience to acknowledge and believe in

the Son. .

• Ver. 35 and 36 seem difficult to connect with ver. 34, " Whoso-
ever committeth sin is the scrvavt of sin. And the servant abideth

{/x(vfi) not in the house for ever, but tlie Son abideth ever ; if the

Son therefore shall make yon free, ye shall be free indeed." The
Ualicized words seem to confuse the thought. The argument that

seems required is this. " No mere servant, such as Moses, is a safe

patron for those slaves who de-sire the master of the house to enfranchise

them ; the safe patron ia the Son, whose influence in the house is

permanent." Just such an argument is found in the Epistle to the

Hebrewe (iii. 5; viii. 3). " Moses was faithful in all His h»use as a

servant, . . . but Christ as a son over His own house, whose house
are we ;" and in the same epistle Chriat is Haid to "abide" {/tcVci*') a

priest continually, and to be able (Heb. vii. 24, 25) to save men to

ths uttermost, because He "abideth" (5ia rh fi.ivfw atirity tts t^v

o/dVa). It seems probable, therefore, that some early teaching of the

chmch Is here confused by the addition of the italiciicd words.

that both here and in xii. 3G we ought (in spite of the
LXX. usage) to translate fKpvjirj "was hid "

(cf. Lu. six. 42;
Heb. xi. 23), and that we must suppose the intervention of

some supernatural agency in a judicial retribution hiding

the' Light from the children of darkness who seek to

destroy it.

The section on light terminates with an appropriate sign, The
the opening of the eyes of the blind man, who is sent to opening

wash his eyes in the waters of a pool named Siloam. The °' "'^

evangelist sees a mysterious meaning in the name of the '^^

pool As the Baptist had baptized in JEnaa near to Salim, blind

I.e., the "waters" near to and preparing the way for "peace";^ vsvi.

and the Samaritan woman had boasted of lier well of

Sychar or drunkenness, and the impotent man had been
healed in Bethesda or the "house of mercy," bo now the

opening of the eyes cf the blind man is effected in part by
the direct action of the Light of the world, but in part also

by the instrumentality of water at a pool named "Sent,"

—

a word which may apply to an aqueduct, " inissio aquarum,"
or to Him whom the Jews expected as the " Sent," i.e., the

Messiah. The conclusion of the section on light (Lx. 39),
" For judgment I am come into this world ; that they
which see not might see, and that they which see might be
made blind," accords with the passage in Matthew and
Luke where Christ acknowledges to the Father that it hath

seemed good to Him to reveal these things to babes and to

hide them from the wise and prudent (Mat. xi, 25 ; Lu. x.

21) ; and the climax appropriately introduces the Pharisees,

confident in the "lamp of the law," asking, in a tone whicli

suggests the utter impossibility of an atiirraative answer,

"Are we blind also {
" The answer of Jesus distinguishes

tyro kinds of darkness in the soul—the involuntary darkness

arising from inexperience of the light, and the voluntary

darkness which arises from experience and rejection of the

light. His answer explains the sense in which the word
" hypocrite " was so often applied to the Pharisees by Jesus

in the synoptists. The Pharisees were in darkness, and, like

all other men, had received gleams from " the light which

lighteth every man," convicting them of their darkness, and
leading them to say, " We see not," if they had but been
honest. But they persisted in saying, " We see."* There-

fore, it is said to them, "Your sin remaineth " (ix. 41).

These latter words, whether uttered or not by Jesus in the

exact shape in which the Fourth Gospel gives them, are un-

doubtedly true to the spirit of His teaching ; and they

furnish a suitable end to the discourses on light, bringing

prominently forward that " reproving " or " convincing
"

power of light which is one of the special attributes of that

Holy Spirit to whom, step by step, the Fourth Gospel is

leading us.

The metaphor of the good shepherd suggests an im- The

portant difference . between the Fourth Go.spel and the E°°*

Gospels of Matthew and Luke, viz., the absence of all alle- f
J?"

gory and almost all parable in the former. Why did

the author, who rejected so many other parabolic subjects,

retain only this parable of the shepherd in common with

thera ? The answer may be, partly that it is a parable

based upon the teaching of Pliilo, who distinguishes between

mere indulgent" keepers of sheep "and "shepherds," some-

what in the same way in which onr parable distinguishes

between " hirelings "and shepherds; and he adds that tlie

Supreme Shepherd is God, who orders all His flock of

created things through the Logos, His first-born Son

{Plantatio, kc, 11). In part, perhaps, the author may have

* Philo (aa well as the author of the Epistle to the Hebrews)

emphasizes the f.ict that Melchisedek, the true High Priest, the giver

of wine instead of water. Is the iCing of Salira or peace {AUe<j., iii. 251.

* Cf. Philo, Who is the Heir) 15, "Look up, so as to convict

(iXtfXttv) the blind race of common men, which, though seeming Co

ncc. ia blinded."
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felt that tlie synoptic picture of tlie sLeplierS "leaving tire

ninety and nine slieep in tlie wilderness" vliile Ee seeks

the single wanderer, requires at least to be supplemented

by the picture of Him wlio putteth forth His sheep, and is

followed by them, so thut none of tliera wander. But a

principal reason for introducing this parable at tlie conclu-

sion of the doctrine of light, and before the narration of the

death of Christ, is to prepare the way for that death, by

exhibiting the reason for it in a clear light. It is true

that Jesus has, before now, predicted that He is to be

"lit'ted up" (iii. 14, viii. 2y) and slain (vii. 19, viii.

40} ; but it needs to be distinctly stated that Jesus will

not only be slain, but voluntarily slain; and the motive

requires to be expressed. Tliis is explained in the synop-

tisls by saying that He came to give His life as a ransom

{kvTpov) for many (Mat. xx. 28; Mk. x. 45). But to whom
was this " ransom " to be paid f To God or to the evil one '!

Tlie question was a difficult one to an.swer ; and the Fourth

Gospel avoids, though it does not solve, an insoluble diffi-

culty by substituting a new metaphor for that of ransom :

" I am the Good Sliepherd. The Good Shepherd giveth

His life for the sheep." Then, in a master-piece of deli-

cate spiritual subtlety, while the expression " the Good
Shepherd will even be slain by the wolf for the sheep's

Sike "—which would liave introduced all sorts of intricate

difficulties—is avoided, the same tiling is, by antithesis,

indirectly suggested—"But tlie hireling soeth the wolf com-

ing, and leaveth the sheep, and fleeth." A repetition of

tliis statement leads to a more emphatic reiteration that

the Shepherd will lay down His life of His own free will

(tlie essence of sacrilice), "iu order that He may take it

again " (x. 17)—tluis entirely neutralizing the suspicion (so

carefully avoided above) that the Good Shepherd may be

doomed to succumb to tlie wolf.^

Two points remain to be consi.lered in this chapter (x.).

The words, " All that ever came before ile are thieves and

robbers," have naturally caused some difficulty ; but it is

possible that some words, such as " in comparison with Me,"

are to be understood ; and if the meaning was, " all pre-

vious redeemers of mankind have been, in comparison with

the true Redeemer, self-interested and ambitious," tlien,

such language becomes compatible with the author's point

of view ; and, even louked at from the synoptic side,

it presents little more difficulty than the saying that John
the Baptist, though the greatest of the prophets, was less

than the least in the kingdom of Gorl.- But the second

point is of more importance. In defending Himself (x. 35)

against the charge of making Himself God, Jesus is made by
the author to argue that, if the judges of Israel in the Psalms

are addressed as, in a certain sense, divine and gods,—"1
have said ye are gods,"

—

a forliori might He Himself with-

out blasphemy call Himself tlie Sim of God. But, if this

argument might be adopted, then it might be urged that

tiie Son of God differed from other sons of God only in

degree, or, if in anything else, only in pre-existence, and
ihe- special privilege of pre-existence lias been alre.ady

destroyed by the evangelist ; for, in the introduction to the

healing of the blind man, he has caused the disciples of

Jcsu3 to take for granted, and Jesus not to impugn, the

doctrine that all men exist before birth: "M.aster, who
* The use of uipovf (" exalt") to doiiote what tlie eynoptists {M.at.

XX. 19; xxvi. 2; Lu. xxiv. 7) denoted by aravpovv ("crucify'*) is

vnry rcmai-kahto. In the syuoptists, J\)/o5>/ always means " to jionour
hi;,'hly" ("every one tli.lt exriltrlk himself shall be abased" (Mat.
xxiiL 12 ; Lu. xiv. 11); but, in the Fourth Go.ipel, Jesus uses it in

addressing (viii. 23) His future murderets, " When ye exalt (u'fiwai^Te)

the Son of Man": conip. viii. 40, *'Ye seek to slay Me." Strictly
sfiealtrng, of course, we must say that uvj>o5i/ is not the aravpouy, but
tile result of it. ^ ' ~'. - ' ^ ^

" Compare Pliilo, AbraliaM, 44, where a similar contrast is drawn
between the distinctive "kingdoms" of human rulers and thebenetl-
ccul "kingdom" of the ideal man;

did sin, this man or his parents, that he was born blind T

Jesus answered. Neither this man nor his parents ; but that

the works of God should be made manifest m him " (ix.

2, 3). But if all men pre-eaist, and if to all men, in a certain

sense, may be addressed the title of " God," it would follow

that even the Eternal Son of God, by whom the world was
made, would be but the eldest among many brethren. It

is scarcely possible that the evangelist intended his readers

to follow out this train of thought ; but it is unquestionable

that in spite of the readiness to admit supernatural incidents,

the author's habit of referring all phenomena to the action

of certain elements—water, spirit, light, darkness, flesh,

blood, aisd the rest-—leads him (perhaps unconsciously) into

a habit of describing and perhaps even conceiving the life

and work of Christ Himself as conforming itself to an
unalterable law, which is none the less a law, because it ia

also a will, the will of our Father. The works that He
does are "prepared by the Father." His sheep hear Him;
those that are not Hi» sheep do not hear Him. The same
thought is expressed, whether the law be regarded as the

fixed order of things or as the will of the Father: "No
man can come unto Me except the Father which has sent

Me draw him."

Again and again He disclaims caprice, and even the

exercise of an independent will :
•" I came down from heaven

not to do Mine own will but the will of Him that sent Me *

(vi. 38). Though judgment is committed to Him by the

Father, yet so rigidly is His power and desire to judge

restrained by facts or laws (or by whatever other name the

truth may be called), that He solemnly declares that ffe

does not really judge, it is the fads that judge. " I do not

judge," He says (xii. 47), but " the word that I have spoken

shall judge him ; " and even where He accepts the task of

judging. He declares that He judges " as He hears " (v. 30),

and " with the Father that sent Him" (viii. 16), i.e., accord-

ing to truth. The same conception of the work of the

Word as being (like the working of the elements) universal,

continuous (v. 1 7), and according to law, is expressed both in

the prologue to the Gospel (John i. 1-9), and in the Epistle

also, where the writer declares that the commandment
which lie gives to the church from Christ is " no new com-

mandment," but an old commandment which men had had
" from the beginning."

We come uowto the last of the pre-resurrectioa -signs" of The

Jesus—the raising of Lazarus. Even those who inaintain raising

the historical accuracy of every detail of this narrative will
Ltjaria

scarcely deny that its symbolic meaning goes down, and is

intended to go down, to an act far deeper and far vaster

than the revivification of the brother of Mary and Martha.

Remembering the teaching of Paul (1 Cor. xv. 45) that

there are two men,—^the former the " living soul " or fleshly

animal nature (i/'uxv fi^o"a), the latter the " quickening or

life-giving spirit" (irvcvjua ^ojOTrotoiV) ; the former the first

Adam, the latter the second Adam—we see at once in

this miracle the second Adam raising up the first Adam
from spiritual death, by imparting to him His own life.

The very word used by Paul to describe the second Adam
(CuioTToieZv) is used by our author to describe the preroga-

'

tive of the Son— "the Son quickeneth (^uiottouI) whom
He will" (v. 21). Other meanings may, no doubt, be con-

veyed beneath this central incident of the Fourth Gospel

;

nor is it impossible that the .author, before describing how
the Saviour laid down His life for mankind, wished to give

the best possible proof of the spontaneousness of the action

(asseverated above, x. 17, 18) by showing that He was

actually the source of life to others. As a preparation "'for

His resurrection on the third day, what could be better than

that He should raise from the dead one who \iad been'fdnr

days lying in the grave ? If, also, a preparation was needed

for the doctrine of the Spirit, which is soon to com6 before
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The
doctrino

of tha

SpitiL

US, the resurrection of Lazarus would serve tUis purpose too.

For the Spirit is the source of life (^wtikcutotoj', Philo calls

it, Creation, 7} ; aud, therefore, just as the doctrine of the

living water is preceded by the miracle of the water changed
into wine, and the doctrine of bread by the miracle of breadj

and the doctrine of the supersession of the intermittent

sabbath by the continuous loving activity of the Father

and the Son (v. 17) is preceded by the miracle of sabbath-

healing vouchsafed to the man to whom tUe intermittent

spring was useless, and the doctrine of the Light of the

world is preceded by the miracle of giving light to the

blind, 80 is it natural, and, as it were, proportionate, that

the doctrine of the quiclcening Spirit (c/. vi. 63, to TrveC/^a

ttrri TO (oioTToiotv) should be preceded by some miracle of

quickening the dead.'

The anointing and the triumphal entry into Jerusalem
having been discussed above, we pass to the last discourses

(xiL 20 to xvii. 26;. The last discourses in the synoptists

treat of the second coming of Jesus in the clouds of heaven,

and of the day of judgment; the last discourses in the

Fourth Gospel treat rather of the continuous and increased

presence of Jesus in the hearts of the disciples, of the re-

proving or judgment of the world by the Holy Spirit, and
generally of the function of the Spirit in the church. In
other words, the Fourth Gospel exhibits in a spiritualized

form that which the synoptists set forth through material

imagery. The promise of the future presence of Christ had
been expressed by the synoptists in the legacy o"f His body
and blood, which Christ is described as bequeathing to His
disciples. The Fourth Gospel, which omits this incident

(possibly as being already sufficiently known and receiving

sufficient attention), lays more stress on the presence of the

Spirit as Christ's substitute. It is important to observe
that both Jhe synoptic account of the last supper, and
the last discourses in the Fourth Gospel, are founded on
one and the same basis of historical fact, viz., that Christ

approached death with the expressed conviction that His
•work would not be frustrated by it, but that He would
remain for ever a living power in the hearts of His disciples.

There is also, even in the Gospel of St Mark, an intim.a-

tion that His disciples were to be aided by a "Holy Spirit,"

which should speak for them before princes and kings

:

" And when they lead you away, betraying you, take no
forethought what ye shall speak, neither rehearse it ; but
whatsoever shall be given to you in that hour, this speak :

for it is not ye that speak, but the //o/y Spirit " (Mk. xiii.

11). To the same effect Jesus speaks in the parallel passage
of Luke (xxi. 14, 15), bidding His disciples not to rehearse

their defence (irpo^ueAtTai/ diroXoyT/fl^i'ai), for He will give

them " a mouth and wisdom," which their adversaries shall

not be able to gainsay. Thus, even from our earliest Gospel,

it would seem that to those unlettered Galilean peasants, diffi-

dent {.as Moses had been before them) of the sufficiency of their

rhetoric to plead their cause before the bar of the great one.s

of the earth, a promise bad been made of a " mouth " that

should plead for them. The Holy Spirit was to be their Advo-
cate. It is not likely that Jesus should have uttered these

two expressions (quoted above) and no more, about the Spirit

which was to be His substitute. Therefore, if the author
of the Fourth Gosjjel had access to any apostolic sayings and

' The complete discussion of this, the crowoing "sign" in the
Fourth Gospel, is not adapted for these pages. It would require a
close examination of Lu. xvi. 20-31, together with Liglitfoot's {/forw
ITebraias) comment on "Lazarus." On tliis point see also Wunsche,
JV«M BeitriLrje. zur Erldutening der Evangelien, p. 467 ; and com-
pare Philo on the meaning of Eliezer (Lazarus) in Wtm is the Heir t

11, 12. The greater part of Origen's commentary on this portion of

the Fourth Gospel has unfortunati-dy perished ; but some light may
be thrown on it by a study of his Comm. in Ev. joann., xjcviii. 5, 6, 9,

as woU as by Augustine, fn Joann, Evang, Tract, 49. The reasons
usually alleged for the omission of tliis " sijju " by the sytioi^tists

would also require careful consideration.

traditions that illustrated the teaching of Christ during the
last two or three days before His death, we might naturally
expect to find in these traditions something more about the
Spirit which was to be the Advocate of the disciples when
pleading without their Master before the sanhedrin, and
before princes and kings. Accordingly, finding in the last

discourses of the Fourth Gospel an ampler doctriue on this
suljject, we have no ground, a priori, for regarding it with
suspicion. True, the doctrine is set forth here, as elsewhere
in the peculiar language of the writer, so that we are abso-
lutely certain that we have not the exact words uttered by
Jesus ; but this need not hinder us from accepting the
thoughts as the thoughts of Jesus, if wc can tliroughnut
trace the synoptic doctriue. In the synoptists Jesus pre-
dicts that He will " rise again "; obviously the letter of this

prediction, though important, implies a still more i.mportaiit

spiritual meaning beneath it. For this prediction would
not have been satisfied by any amount of literal fulfil-

ment if Jesus had merely walked from His grave and ex-

hibited Himself alive, by tangible as well as ocular proof,

to thousands of curious observers, hostile as well as friendly,

unless He had at the same time poured a new influence

or influent spirit into the hearts of those to whom He
manifested Himself. It is characteristic of our evangelist

that he realized (1) that the essence of the resurrection of

Christ consists in His spiritual resurrection and intensified

presence in the hearts of His disciples; (2) that this resur-

rection, triumphing over death, and making death the
stepping-stone to a more active life, is as much in accord-
ance with law, as is the growth of the corn of wheat which
(xii. 24), "except it fall into the ground and die, abideth
alone ; but if it die, it bringoth forth much fruit." This
law—illustrated daily by the increased inliuencc of the dead
upon the living, no less than by the fruitful death of the
" corn of wheat "—a law so simple and yet so profound, like

all the other laws enunciated by Jesus, can hardly have
proceeded from any other than from Jesus Himself. The
spiritual depth of the doctrine, and the similarity which it

befirs to the synoptic prediction (in spite of the difi'erence

of outward form), furnish strong arguments that, in the last

discourses of the Fourth.Gospel, we have much of our Lord's
own teaching, though modified by the medium through
which it is conveyed to us.

The doctrine of the Spirit, regarded not now as the purify-

ing element in conjunction with water, but as the Advocate
or Paraclete— being the highest and most esoteric doctrine

of all—is reserved for the inner circle of His disciples.

First, therefore, it is necessary to bring to an end the

doctrine of Jesus to the outside world ; and the battle

between light and darkness, between Jesus and the

Pharisees, ends with a recapitulation and conclusion of

the doctrine of light. The Gentile world, appearing on

the stage in the person of some inquiring Greeks, stretches

out her hand to the Messiah (xii. 20) ; a voice from

heaven attests His glory (xii. 28). The Son of God
pronounces the fall of the evil one, and, almost in the

same word. His own victorious death (xii. 31, 32). Then
the light is hidden from the rebellious nation (xii. 3G);

the evangelist pronounces against them the sentence of con-

demnation, that they are blinded because they loved dark-

ness more than light, and the praise of men more than the

praise of God ; and for the last time the voice of Jesus is

he.ard, as it were from behind a cloud, warning those whom
He has left in darkness that in rejecting Him they havB

rejected the Father also (xii. 37-50).

The esoteric doctrine begins with a parable of action,'

in which the Lord, by washing the feet of His disciples,

teaches them humility. Two classes of heretics seem

aimed at in this parable,—those who reject the washing of

Jesus, to v.-hom Je^us replies, "If I wash thee not, thou
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hast no part with Me ; " and tliose who laid stress on re-

peated baptisms or purifications, " He that is (wholly)

washed (AEXoD/xeVos) needeth not save to wash {vittthv) his

feet." Now Judas, the child of darkness, goes forth from the

chamber, and the evangelist seizes the moment to tell us

that "it was night" (xiii. 30). Yet in this hour of dark-

ness the hour of glorification is hailed by Jesus ; and He
conveys to His disciples, not indeed a new testament, but

a new commandment, "that ye love one another" (ver. 34).

How could this be called a new commandment for those

who had been commanded long ago by Jesus to love even

their enemies, much more their^friends 1 The answer is

found in the context :
" As I have loved you, that ye also

love one another," the meaning being, that after the death

of Jesus, the memory of His love, enhanced in His absence,

would spring np as an entirely new power within their

hearts, so that " love " would assume a new meaning, and

the command to love—though as old as the first influence

of the Word, and therefore as the creation of man—would

become essentially a new commandment. These words occur

almost verbatim in the First Epistle of John (ii. 7), and, from

their language, they can hardly be accepted as giving the

letter of the words of Jesus ; but they go down to the very

roots of His teaching. The importance here attached to this

new commandment of love leads us to observe that, through-

out the whole of these discourses, love, almost as much as

the Spirit, occupies the thoughts; and, indeed, in chapters

xiii., xiv., XV , and xvii.,' the word dyaxai' occurs 24 times,

against 10 times in all the rest of the Gospel. The con-

nexion is obvious : step by step we are being led up to

God ; and God is love. The doctrine of the Spirit can re-

veal no higher manifestation of Him than this ; and the

Spirit itself is a Spirit of love, which will find its home only

in the hearts of those that love.

Although Jesus has not expressly predicted His death,

yet the warnings of betrayal and departure have troubled

the hearts of His disciples. To comfort them Jesus pro-

mises that He will return, and be still present with them.

But neither is the path of His departure and return, nor is

'His presence itself—so He warns Thomas and Philip—to

be regarded as material He will ^spiritually) be more

present with them, when, and because. He will be (materi-

ally) absent. Greater works will they do than He has done,

because He, abiding with the Father above, will lift np

their hearts to heaven—their home henceforth because their

treasure, Christ, is there—and will make them one with

Himself and with the Father, in will and in power. And
here is repeated the saying, also found in the synoptists,

that whatsoever t le disciples pray for they shall obtain,

—

joined with the assurance that they shall do greater works

(epya) than He Himself does (xiv. 12). Note here that our

evangelist brings out more clearly than the synoptists the

spiritual meaning of the promise concerning prayer, and

mates it evident that, as above, the works (tpya) meant are

not '-miracles" (Swd/xeis),—not the casting of a material

mountain into the sea, as might be inferred from a misinter-

pretation of the synoptists,—but the Messianic " works "

of forgiveness and regeneration.

The nature of Christ's future presence in the hearts of

His disciples is differently described in different passages.

At one time (xiv. 30) He declares that He Himself, together

with the Father, will take up His abode in every heart that

loves Him ; but more often He uses the word used by Mark
above, and speaks of a Spirit which shall be sent to them
by the Father. He applies to the Spirit the very title we
Live been led to apply to the Spirit as described by Mark

—

the Advocate {TLapdKXrp-o^, or Advocatus). As a paracletus

or advocatus was wont to explain the law to Greek or

^ Note tho curioua break in chapter xvi. , where the word i.yaTray

does not occur at all, and <!ii\i7^' is twice used, xvi. 27.

Roman clients, and to put words into their mouths, or

rather to be himself their spokesman, so the spiritual Para-

clete or Advocate would not only put words into the mouths
of the disciples when they stood before the bar of kings

(Mk. xiii. 11), but would also teach them all things, and
bring to their remembrance all the spiritual laws laid dowu
by their lawgiver Christ (xiv. 26). In one sense, the Spirit

is a witness, because He testifies of Christ (xv. 2C) ; but

even here He is in reality an advocate, for the testimony is

regarded as not uttered by the Spirit directly, but indirectly

through the mouths of the inspired disciples who are to be

"martyrs" or witnesses {fiapTvpt^) for Christ (xv. 27). It

wa^ very iiatural that that aspect of the advocate's work
which most impressed the editor of our earliest Gospel

should retire into the background when the first brunt of

the collision between the church and the world was over;

and that gradually the work of the advocate should assume

a wider province than that of merelj' educating the disciples

to plead the cause of Christ in the presence of Gentile

judges. Hence Paul regards the Spirit as teaching the

disciples not so much what to say in their defence before

earthly kings as rather in their prayers before the King of

Kings :
" We know not what we should pray for as we

ought : but the Spirit itself maketh intercession for us with

groanings which cannot be uttered" (Rom. viiL 26) ; "The
Spirit searcheth all things, yea, the deep things of God,

. . . . which things also we speak, not in the words which

man's wisdom teacheth, but which the Holy Spirit teacheth"

(1 Cor. ii. 10-13). But this conception, carried a stage

further, makes the paraclete an advocate not revealing the

laws of the celestial kingdom to the enfranchised citizen

of it, nor yet revealing the will of the Father in heaven

to the child on earth, but rather pleading the cause of

the child before the offended Father; and in this sense

Philo seems to use the word when he describes the high

priest as clothed in the garb which is typical of the invisible

universe, i.e., typical of the Logos or Son of the Supreme
Father of the world—because it was necessary for the

priest consecrated to the Father of the world that he

should have as his paraclete the Son, in order (through Him)
to obtain pardon of sins and supply of blessings (Life of

Moses, 1 4) ; and he also introduces Joseph (ch. 40) saying to

his brethren, "I forgive you; seek no other paraclete," i.e.,

no one to act between me and you as your advocate ; and

lastly, in this sense, the First Epistle of John (i. 1, 2) seems

to use the word in the passage, " If any man sin, we have

an advocate with the Father, Jesus Christ the righteous

;

and He is the propitiation for our sins." ^ But though our

evangelist uses the word in this somewhat lower sense in

the Epistle, in the Gospel he nowhere uses it thus. There

the Paraclete's function is to be, as in Luke, " a mouth, a

wisdom " (Lu. xxL 15) ; to be a substitute for the helping

presence of Christ (xiv. 16) ; to teach and remind (xiv. 26) ;

to testify and to aid the disciple to testify (xv. 26) ; and

to convict the world of sin (xvi. 8) ;—but nowhere to obtain

forgiveness of sins from the Father by pleading the cause

of the (Jisciples in His presence. It is not an unreasonable

inference that the evangelist's different u$e of this word in

the Gospel and the Epistle may have arisen from the fact

tliat in the former he is adhering more closely to the original

use of it as handed down by Christ Himself.

Besides describing tlie work of the Paraclete as a con-

sequence of the departure of the Son to the Father, the

discourse touches upon the enmity which the disciples must

be prepared to meet, and enforces the necessity of unity

2 Cf. Schoetttren, vol. ii. p. 659, where it is sliown that the Jews

adopted the Greelc word (nii/vynpos (not in it-s classical sense of " pro-

secutor," but in the sense of "advocate for the defence"), under the

form ^^3*3D, and applied it to Michael, who defend* Iwatl from th»

accusations brought against him in the presence oT GO<I
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through love. Only in two points does tlie though't seem

to suggest the influence of Philo; and in both of tliese

Philo is rather corrected than followed. Philo says

^{Giants, 7) that it is impossible that the Spirit of God
should remain for ever in the soul (though it may for a time)

because of our inseparable connexion with the flesh ; he

adds (in language which is at least liable to the interpre-

tation of asceticism) that, as Moses fixed his tent outside

the camp, so those who would have the Divine Spirit as a

permanent tenant of their souls must put off all the things

of creation ; the safest course being to contemplate God,

not even through the uttered word, but without utterance,

as absolute, indivisible existence (ib. 11, 12); with the

mass of mankind the Spirit remains only for a moment, nor

would it ever have visited them but to convict (SicXe'yj'ai)

them of choosing what is disgraceful instead of what is good

{ib. 5).^ The Fourth Gospel emphasizes no less the work of

the Spirit in " convicting " (iXiyx^Lv) the world of sin ; but

it is also careful to say that the gift of the Spirit shall be

permanent, "not as the world giveth give I unto you"
(xiv. 27), and that the disciples are to remain in Jesus,

while nevertheless not taken out of the world (xvii. 15).

The Saviour is no more in the world, and the disciples are

in the world (xvii. 11) ;
yet He will not pray that they

should be removed from the world, but only that they

should be delivered from the evil (ver. 15). The discourse

concludes with the prayer that all future believers may be

knit together into one great body, which shall be in the

Father and the Son, while at the same time the Father

and the Son are in it (ver. 21, 23); and the last words of

all, after innumerable periphrastic metaphors to describe

the promised presence of Christ with His disciples, recur

at last to the plain expression of His presence, "'and I in

you"—not greatly differing from the promise in the First

Gospel (Mat. xxviii. 20), " I am with you always."

-

There is doubtless a purpose in this accumulation of

obviously inconsistent statements of the local relations be-

tween the Father, the Sen, the Spirit, and the Church

:

"1 am in the Father, and the Father in Me;" " Ye in Me,
and I in you;" "I go unto the father;" "The Holy
Spirit v;hom the Father will send in My name;" "The
Comforter whom I will send unto you from the Father ;"

" I came forth from the Father, and am come into the

world ;"—the intention being to prevent the mind of the

reader from attaching any importance to mere local relations

between the Three Persons, and to force him to form
spiritual conception* instead of local by showing that the

most opposite local relations may be simultaneously pre-

dicated. Thus contradiction after contradiction leads the

reader at last to pierce beneath the literal integuments to

the spiritual truth concealed below them ; and, aided by
the bold analogy (xvii. 21) derived from human unity

(" that they all may be one ; as Thou, Father, ant in Me,
and- 1 in Thee, that they also may be one in us"), we are

led at last to discern that tlie unity is not that of place.

^ Corap. Pliilo, Quod Deus Immiiiahilis, 26: "When the higli

priest, conviction, like a pure ray of li^bt," flashes on our minds, we
realize our pollution ; and thus conviction may be said, as it were, to

pollute our former imaginary and self-satisfied righteousness.
' There is an attractive symmetry in the supposition of Canon

Westcott {fnirod. to St John's OospeT), that these discourses (xiii.,

xiv., XV.), in which alone is any mention mride of "commandmenta,"
are intended to he a kind of Sermon in the Chamber, corresponding to

the Sermon on the Mount. The Sermon on the Mount sets forth the

new law of Christ ; the Sermon in the Chamber vivifies the new law
with the new Spirit. This supposition exactly corresponds with the

"spiritual" {Muratorian fragment) motive of the Gospel; and the

esoteric nature of the doctrine is not inconsistent with the statements

which are said to be mainly "based on direct knowledge of Papias's

hook'' (Westcott, Canon, p. 76), that Fapias, "a dear disciple of

John," wrote five books entitled ' 'exoterica. " For '
' exoterica " imply

" esoterica."

but of will ; and that tne bond of unity is not sight work-

ing through material presence in material light, but Love
working through spiritual sight or the spirit of truth,

independently of material presence. And so, after all,

the evangelist leads his reader to see that the coming of

the Paraclete (like all things else in his Gospel) is accord-

ing to law ;
" If I go not away, the Comforter will not

come unto you" (xvL 7); "The Holy Spirit was not yet

given, because that Jesus was not yet glorified " (vii. 39).

Not until the dead has pas.sed away from us does the " idea

of his life " creep into our minds—
" Apparelled in more precious hahit^

More moving-delicate and full of life

Than when He lived indeed ;"

and the Eternal Word, who subjected Himself to the laws

of human nature in birth and life, may be supposed without

irreverence to have subjected Himself to, or perhaps rather

we should say to have availed Himself of, the same laws

of human nature which regulate God's ordinance of death.

The crucifixion having been considered above, we pass The

to the narrative of the resurrection. Matthew and Mark resurrw

imply that Jesus manifested Himself to the disciples
'"""

in Galilee ; Luke mentions none but manifestations in

Jud^a; the Fourth Gospel mentions manifestations in botli

places. Compared with Matthew and Luke, the Fourth

Gospel may be said to handle the subject more familiarly,

taking the resurrection, so to speak, more as a matter of

course, and representing Jesus as moving in a more human
fashion among His disciples after He had risen frovn the

grave, helping them in their fishing, holding long con-

versations with them, and, in a word, renewing almost

without a break the intercourse of the days before the cruci-

fixion. In Matthew, the Christ after death appears once,

upon a mountain, doubtfully discerned by some, and emiis

one final message, sending His disciples to evangelize the

world, and promising them His perpetual presence. In

Luke the risen Christ "vanishes," causes fear and terror

to His disciples, and is supposed to be a "spirit" till He
eats food in their presence; finally He is "parted from
them." In John, the ascension, though alluded to, i.s

not described ; and everything else that might give the

manifestation a phantasmal character is studiously kept in

the background. No mention is made of the angel who
descends (Mat. xxviii. 2) from heaven to roll away the stone

from the sepulchre, terrifying the keepers of the grave, and
bidding the women "fear not." It is rather assumed that,

by His own unaided strength, Christ burst tlie bars of the

grave, and after leisurely laying aside the grave-clothes,

and the "napkin in a place by itself" (John xx. 7), went
forth to converse with His disciples. It is true that the

Fourth Gospel does not attempt to conceal the fact that the

manifestations of Jesus were more than once not recognized

by His disciples at first; but, in the cases of non-recognition,

it is Suggested (as in Luke), not that the manifestation was
faint or shadowy (as seemingly in Mat. xxviii. 17, "And
when they saw Him, they worshipped Him ; but some
doubted"), but that-they mistook Him for a stranger (.xx.

14 ; xxi. 4). That Jesus ate in th6 presence of His dis-

ciples is not stated, nor can it be said to be implied ; but
His familiar presence at the meal of the disciples (xxi. 13)
suggests a real presence almost as effectively as the narrative

of the eating of tlie fi.sh and lioneycomb in Luke. Addi-
tional conviction is also obtained by taking one of the

apostles, Thomas, as a type of resolute scepticism, refusing

to believe unless he touches the body of the risen Saviour,

and by describing how even such scepticism as this was con-

verted into certainty. Moreover, as the water and the Wood
were visibly given by Jesus on the cross, so—lest the giving

up of the breath on the cross should be a scarcely suffici-

ently noticeable type of the gift of the holy breath or Spirit-^
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oar evangelist records tlrat Jesus breathed on His disciples

and said, " Receive ye the holy breath " (or Spirit)—at the

same time connecting with this highest gift the highest

activity for which a human soul can be inspired by God, the

faculty of forgiving sins. It is probable that the Gospel

originally ended at xx. 31 : "But these are written that

ye might believe that Jesus is the Christ the Son of God,

and that believing ye might have life through His name."

This is a most appropriate termination ; and what follows

bears every appearance of being an appendix added by the

author, describing a miraculous draught of 153 fishes,

and a meal of Jesus with seven of the disciples, followed

by a dialogue between Jesus and Peter, in which the death

of the latter is predicted, and the erroneous tradition that

• the beloved disciple should not die is shown to be baseless.

Three inferences seem probable from this last narrative :

—

(1) that there had been at Ephesus a tradition (arising

peihaps from the extreme old age of John and from some
such expression as is recorded in John xxi. 22) that John
would not die till the Lord had appeared

; (2) that John

had died when this account was written (for if he were

living and past his ninetieth year, at a time when the church

daily expected the coming of the Lord, the Ephesian Chris-

tians would not have needed any explanation or softening

away of a prediction which would seem to them very likely

t) be fulfilled); but (3) if John was dead, it must seem that

the words " we know" could not have been added (as they

might be supposed to have been added, according to the

Muratorian legend) by Andrew and Philip, who in all

probability died before John died ; and if John was
dead, it must seem that the words would not have been

added by any elders of Ephesus representing the genera-

tion after John ; for how could they—who stood on a

footing altogether subordinate and inferior in point of

reputation, and with no opportunities of information

—

have ventured to ratify the testimony of the "beloved

disciple?"

Author- It is more easy to arrive at negative than at positive
»liip of results, when evidence is so slight; but it seems probable
Fourth

jjj^j ji^g author, attempting to give the spiritual essence of
' the gospel of Christ, as a gospel of love, and assigning the

Ephesian Gospel to the beloved disciple who had presided

over the Ephesian church, by way of honour and respect

(for the same reasons which induced the author of the

2d Epistle of Peter to assign that Epistle to the leading

apostle), and being at the same time conscious that the

book (though representing the Ephesian doctrine generally,

and in part the traditions of John the apostle, as well as

those of Andrew, Pbilii), .Aristion, and John the elder)

did not represent the exaOt words and teaching of the dis-

ciple—added the words "We know, (tc.,"partly as a kind
of impriTnatur of Andrew, Philip, and the rest

;
partly in

order to imply that other traditions besides those of John
are set forth in the book

;
partly to characterize the book

as a Gospel of broader basis and greater authority than the
less spiritual traditions issuing from non-apostolic authore,

which our evangelist desired to correct or supplement. Nor
is it in the least unlikely that tlds Gospel does represent

thei teaching of Andrew and Philip, and Aristion and John
the elder, as well as that of John. If Papias of Hierapolis

gathered up the traditions of these apostles and elders, why
not also our author, writing in Ephesus perhaps several

years before Papias! It is assuredly not for nothing that
the name of "Matthew," mentioned in Matthew, Mark, and
Luke, is not found in the Fourth Gospel ; nor is it without
significance that the Gospel begins and ends with an inner
apostolic circle. The "twelve" are indeed mentioned, but
as in the background. The beloved disciple, Andrew and
Peter, Philip and Nathanael,—these, and these only, are
mentioned as called by Jesus in the beginning ; Peter and

Thomas, Nathanael and the sons of Zebedee, and two other
disciples (presumably the same list as those above, with the
addition of James, the son of Zebedee, and Thomas), are
mentioned as alone admitted to the sacred meal which closes

the Gospel. This fact marks the whole character of the
book ; it is esoteric and eclectic, and designedly modifies

the impression produced by the tradition previously recorded
by the synoptics.

The crilicism of the first Viree Gospels.—For fourteen centurieathc Criticln^
church was content to follow Augustine {De ConseTisu Evangelist- c!
arum, i. i) in believing that Mark was "as it were the humble synoptio
com[ianion (pedissequus) and abriilger" of Matthew. Towards the Gospelk^
end of the ISth century this dogma was shaken, and two different
hypotheses were put forward: (I) that the evangelists had borrowed
from one another, either Matthew from Mark, or Mark from Luke,
or even (so capricious and baseless were the hypotheses which
now started into existence) Matthew and Mark from Luke

; (2)
that ail the three Gospels depended upon an original and common
Gospel. The first of these hypotheses may for convenience be
called the " borrowing " hypothesis ; the second may be called the
" traditional " hypothesis. Eichhora was the first to systematize the
" traditional " hypothesis, maintaining (179i) that the original
tradition was a written Aramaic Gospel, known to the three
synoptists, but afterwards (1804) so far modifying his views as to
recognize that the Aramaic tradition had been translated into Greek,
and passed through several documentary stages, before it assumed
the i^rra preserved in the triple version of our synoptista.

Inside the circle of those who maintained the traditional hypo-
thesis there now arose inner divisions upon the question, which
evangelist most closely appro-ximated to the "original" ti-adition,

Eichhorn had assigned (1804) the priority to Matthew, Gtatz {)312)
to M.irk. Moreover, a new form of the hypothesis was shaped out
by Sohleiennacher (1S17), who maintained that our Gospels were
composed on the basis of a number of disconnected documents ;

while Gieseler (1818) showed that it must have been, in any case,
oral tradition which served the needs of the earliest disciples,

—

tradition stereotyped hy time, and reduced to some kind of similar
pattern before being committed to writing by the synoptists. Still

no certain conclusions were arrived at. 5e Wette (beginning from
1826) assumed a common oral tradition for Matthew and Luke, and
treated Mark as an epitomizer. Credner (1836) joined Schleier-
macher iu tracing our Gospels back to a collection of words of tho
Lord, wjiich he supposed Matthew to have combined with the oldest
Gospel, viz., Mark ; similarly Lachmann (1S35). Bleek (1862-1866)
relapsed into Griesbach's view (1784-1790) that Mark was based on
Matthew and Luke.

All these conflicting hypotheses might naturally induce those who
had not themselves closely studied the synoptic texts to beUeve
that the truth of the matter was unattainable, and that, in any
case, the synoptic narratives (not being the records of eye-witnesses,
nor being preserved in unaltered documents l\-ritten contemijorane-
ously with or soon after the events) must necessarily be untrust-
worthy. Accordingly, in 1835, Strauss maintained that the whole
synoptic narrative was legendary or otherwise untrustworthy. The
defenders of tho synoptists ag.iinst Strauss found little consideration,
and the hypothesis that Mark contained the original Gospel was dis-

credited by the extravagance of its supporters. In 1846-7 Schweg-
ler and Baur, recurring to the " borrowing hypothesis," issued it in a
new form as an " adapting hypothesis. '* The original Gospel was
now supposed to be the Gospel of the Hebrews (see p. 818 above),
which was imagined to contain in all its bare truthfulness the
Ebionjte doctrine of tho early church. Matthew combined this

original Je\vish-minded document with some other document of
more hberal sentiments. Luke was at first a Pauline protest against
Judaism, but was afterwards supplemented, in a conciliatory spirit,

with passages coloured with Ebionitic and Jewish thought ; Mark
was treated as a neutral and colourless adapter of Matthew and
Luke,—"pedissequus et breviator. " This was the Ttibingen
doctrine, sometim&s called the *' tendency hj'pothesjs," because the
adaptations were supposed to proceed from theological "tendencies.

'*

Ewald (beginning from 1849) combated the Tubingen theory,
maintaining that (l)there was an original Gospel, perhaps composed
by the evangelist Philip

; (2) in addition to this, there was a collec-

tion of "logia" made by Matthew; (3) and, out of both these docu-
ments, or by an author acquainted with these documents, was formed
Mark, or, at all events, Mark in its original shape

; (41 Matthew con-
tains (1) (2) and (3), together with extracts from a " book of higher
history"; (5) three anonymous evangelists revived this narrative,

which received its last form at the hands of Luke (see the account
of Ewald's theory in Westcott's Gospels, p. 203). From this time
the compilatory and artistic character of Luke began to be generally

recognized ; and even the Tubingen school gave up the theory that
Mark had adapted Luke. Hilgenfeld, "in a five years' literary

struggle with Baur " (see Holtzmann, in Schenkel's .Bibel-Lexicon,

art. "Evangejicn"), pro%-ed Mark's independence. Ko.stlin (1853)

X. — io6
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advocated an original Mark as the g;roundwork of tho synoptists

;

together with a " Gospel of Peter " as the basis for the parts common
to Matthew and Luke. Ritschl (1851), recanting hi3 fonner op-

position, and Meyer (1853) became converted U> tho belief in an

"original Mark." Volkmar (1857) and a number of other theolo-

gians took the same view ; Weiss (1861) advocated a parity of

originality, or rather a oommon original source, from which

Matthew and Mark borrowed equally, while occasionally Matthew
bonowed from Mark itself. But the work which most approximates

to a proof of the originaHty of the tradition contained in Mark is

Holizmajux's Die Si/noptiscken "va7igclic7i, &c., 1863, from whose

summary of the criticism of the brst three Gospels (Schenkel's

Bibel-Lexicon, *' Evangelien ") these statements are mainly drawn.

The author oi Jesus of Nazara, Dr Keim, of whom, for the sake of

that interesting work, we would speak with all respect, was almost

alone in defying, in his last work (p. vii. Aus dcm Urchrisicnthum,

1878), the "mane-shaking of the Mark lion;" but even he, with

qualification {ib. p. 30).

The work of Dr Holtzmann last referred to is of great value ; and
fio are Dr Weiss's Marcuscvangelium. (1872) and Mattkdusevangeliiwi

(1876); but it is truly lamentable that nearly a century has passed

in the accomplishment of so little. The reason is perhaps to be

looked for (1) in the amount of personality which has been intro-

duced into discussions of this kind ; (2) in the haste with which
theories have been erticted upon the basis of single causes

; (3) in the

general absence of attempt to classify and concentrate evidence
; (4)

in the failure to recognize the distinction between probabilities and
certainties, and the amount of labour necessary to attain certainty ;

(6) most of all, in the absence of mechanical helps. It is probable

that the publication of Bruder's Concordance in the middle of this

century has done more than all the rest of the hypothesis inventors,

from Augustine to Hitzig, to forward the scientific study of tho

synoptic Gospels; nor could Dr Holtzmann's valuable work have been
written but for the humble assistance of Bruder. It is lamentable

to'think how much industry, ink, and paper, and occasionally intel-

lect as well, might have been saved if there had been in common
circulation from the beginning of this century, along with Bruder,

a barmony of the Gospels, printed after the manner suggested above

(p. 790), from which any one, almost without knowing Greek at

all, could have seen at a glance that the " pedissequus " theory

of Mark was not for a moment tenable, and that Mark contaiiis—by
no means, necessarily, is—the original tradition from which, at least

in some places, Matthew and Luke independently borrowed.
There are signs that a similar waste of industry is to be appre-

hended in the further discussion of the question whether the com-
mon tradition is derived from oral or documentary sources. When,
for example, we find so able a critic as Dr Holtzmann (Schenkel,
*'Evangelien," p. 21 0) laying stress on the irregular form aire/caTea-Tcf 0»j

occurring in the same place in all the three synoptists (Mat, xii. 13";

Mk. iii. 5 ; Lu. vi. 10) as a convincing proof that the copying of

documents (and not oral tradition) can alone explain so strange a

similarity, we naturally" syppose that this irregularity is nowhere
else found in the Old or New Testament. But so far is this from
being the case that the irregular form may be with greater truth
said to be the only form current in the Old and New Testament,
occurring not only in the three passages above, but also in Mk. viii.

25 (dTreKaTco-TTj); in Jerem. xxiii. 8; in Exod. iv. 7; in var. inter-

pret. Gen. ixiii. 16 [Trommius quotes 3 (1) Esdr. L 36 (?33), but
Tischendorf reads b.Tr4(TTi\<rfv] ; and the only passage in which the
regularform is found. Gen. xl. 21,containsa var. lect. oircKaTccrTiitre*',

which, no doubt, ought to be inserted in the text. This may serve

as an example to show how ultimately circuitous the path must be
through these attempted short cuts to certainty. The truth is that

the question of oral or documentary sources is not to be settled with-

out a great deal more of labour and ofjudgment than the subject has
hitherto received. For a statement of the oral hypothesis, which is

generally adopted by English scholars, the reader is referred to

Westcott's Itilroduction to the Gospels, pp, 161-208. It has been
pointed out, however, by Dr Sanday {Academy, Sept. 21, 1878) that
there has been of late an increasing tendency in the three theories

—

the Tubingen or adaptation theory, the documentary Mark theory,
the oral tradition theory— to approximate to each other j so that the
tendency theory has given less weight to dogmatic tendencies and
more weight to literary considerations. The documentary Mark
theory' allows the previous influence of tradition, only stipulating for

some lost documentary' links between the oral tradition and our Mark
;

while the oral theory approaches to the documentapy Mark theory
in aasxjming that the oral Gospel is represented most nearly by our
firesent Mark. Nevertheless, says Dr Sanday, between the two
ast theories (for the Tubingen theory may be left out of account)

** the struggle has yet to come. The division betv/een these ig

almost national. In Germany no one of any significance as a critic

holds the oral theory. In England none of our prominent writers
hold anything else. France is divided. Godet ranges himself on
tho side most popular in England. Rt-ville was an, early supporter
of a view similar to that which is gaining the ascendency in Ger-
manv; and the same is substantially adopted by M. Renan."

It is greatly to ho desired that, m this "struggle,*' tho dis-

putants may illustrate the subject in a somewhat ampler manner
than has been hitherto common. Difl'erent versions of the samo
original—tales, histories, ballads—transmitted through documen-
tary and oral sources should be compared together; and more espo-

ciallY»the phenomena of tho ante-Jerome versions of tho New Tcsla-
mo'nt should rcfuive thu most careful study, beforo ovou tho ablest

commentator should allow himself to use tho dogmatic tono- which,
unfortunately characterizes Dr Weiss's Matlkdusovanyclium in de-
ciding against tho oral theory. But this is a natural characteristic

of an author who sees in a single 'Upovaa\T]fi. convincing proof of aa
Aramaic original (seo p. 805 above), and to whom a KaX iSoC settles

all critical disputes. With this dogmatism the tone of Canon
Westcott's remarks on the oral Gospel contrasts advantageously.
Nevertheless, it will probably bo hereafter found that the pheno-
mena of our present synoptists are due not to one, but to all, of tha
causes advocated by the various disputants of the 18th century.

Tradition, documents, theological tendencies, literary modifications, ,

misunderstanding of metaphorical parable, misunderstanding of
eucharistic language, misunderstanding of spiritual language—all

these causes will be found to have contributed to produce the pre-

sent synoptic result; anti it will not improbably bo found, as Dr
Sanday shrewdly suggests, that early documents have been much,
more modified, and early oral traditions much less moHified,

than modem associations might have led us to suppose. Future
investigations will receive a considerable stimulus and help, as
soon as a harmony of the synoptists showing the Triple Traditioa
as well as the double traditions (pp. 795-800 above) becomes a.

recognized text-book for all students of the Gospels. It will also

be a useful check, if no demonstration of different documents (in

Luke, for example) be recognized as sound until it has been, testej

by application to other authors. For example, the proof from Kai,

5e', T€, elfff , Xtyfi, Ka\e7, 'l€pov(ra\i}fj., Kvpios, eVuSirioi', €v8v^, kqi ISov,

is by no means to be despised ; but it requires expression in a clear

picturesque way by the well-known means of curyes; and no proof of

this kind ought to be accepted until it (or corresponding proof) has
been applied,—first {a) negatively, to several passages recognized as
genuine producrions of the samo author {Plato, for example), and
then (b), positively, to several passages, some of which are recognized,

as genuine, others as spurious. In the first case (a) the curves will

exhibit no fluctuations ; in the second (6) the curves vrill exhibit
fluctuations corresponding to the fluctuations in Luke ; and this

will bo a strong and clearly intelligible proof (even to those who
know no Greek—for the same illustrative proof might be deduced
from the application of the test to Titus Aiidronicus and to
Hamlet) that the fluctuations of the curves are caused in each
case by the incoming of different documentary strata. But perhaps,

to do this thorouglily, it would be necessary to do it four or five

times over for each of the four or five principal ancient MSS. (nor
ought, perhaps, even varieties of spelling, and certainly not varieties

of form, such as -^iKBclv, kc, to be neglected, as possibly pointing
to the incoming of dilferent documents); and the labour is so great
that, even with the avoidance of all broaching of hasty theories and
all personalities, a single worker could hardly accomplish it with
the devotion of a life,—at least that is the conclusion to which tho
present writer has been forced after devoting some years to this

labour. Yet, in any case, one signal advantage will result from
our keeping before ourselves a high standard of demonstration, vi^.,

that, although we may bring forward theories for discussion, we shall

draw a very distinct line between what is proved and not proved,
and shall shrink with a just horror from short cuts to knowledge.

The Criticism of the Fourth Gospel.—No criticism of a systematic Criticism

kind, says Dr Holtzmann (Schenkel's Bibcl-Lexicon), began till the ofFourll*

publication of Bretschneider's Probabilia (J820), which provoked so QospeL
much opposition that the author retracted it. The apostolic author-
ship was supported by Schleiermacher, and by Credner (1836), even
while admitting that the Gospel could not be regarded as a purely
objective work. Similarly De Wette, after some doubt and hesita-

tion (1837), and Reuss (1840-64) decided for the Johannine author-
ship,—the former being influenced by a comparison of the Fourth
Gospel with the other works of the 2d century^. The attack of
Strauss, in his Life of Jcs^is, being passed over (as indicating no
attempt, or possibly ability, to appreciate the depth of the spiritual

doctrine in tho Fourth Gospel, in spite of .^e suggestiveness and
occasional accuracy of his method), we come to -Baur, (1847), who
pronounced the Gospel to be a religious ideal poem, composed in

the 2d century. A great number of writers eccepted this theory ;

among them, Zeller and Hilgenfeld, and Schenkel and Keim in

their lives of Christ, together with Reville (1S64) and Scholten. In

the meantime an hypothesis of "partial authorship" had been
suggested, some (WeisSe in 1S3S, and Freytagin 1861) believing

that the discourses, others, as Renan (1863), believing that tho
historical narratives, were genuine ; while some wished to detach tha

Judaean from the Galilean portion of the Gospel, a.-5 being distinct

in authorship and origin. Lucke, Ewald, Briickner, and Wittichen,

adopting in various forms the view of a divided authorship, recognized

in the Gospel a framework of historical fact, but noted also the promi-
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iiftico of tliL- i'lcnl, tile ^.inl of hifcToricnl tlovoiojimont, and tlio stib-

jcclivo^cnlouriiii^ ^'ivon by tlio author to tlio diai;ourscs of Clirist

—

viuwb wliiuli tinl ii full cxprossion in ^VciZli:lckor8 Uiitareuchunga

n

ixUr die cfzjiya/uche Gcschu-hto (16G4). Cauon Wustcott, in Lis In-

troJucitoa to tlio Gospels iilh od. , 1875), maintains aiiostolio author-

ship, which is alao in n epocial troatiso {AutJujrnhip and Historical

Cluiracter of tlio Fourth Oosjiol, 1872) maintained by Dr Sanday.

Tho lattor work lays perhaps soinowliat too much emphasis on tlio

geographical expressions which are used to prove that the author
wati a Jew of Palestine. Many of those would appear natural for an
Alexandrian Jew who had spent two or throe passovors at Jerusalem,

and had travelled through the country. Still more doubtful is the

canon assuniod throughout the treatise, tliat graphic details, parti-

cuiaritios of name, jilacc, io., imply an eye-witness—the contrary

licin^' sugi^ested by tho phenomena of the apocryphal Gosj>els, Kor
does Dr Sanday make any attempt to illustrate the Fourth Gos[)cl

{except in resnoet of the Logos doctrine) by the teaching of

rhilo. Nevertheless tho book is eminently candid, and there is no
other book in English to compare with it for tlio light it throws,
not only on tho Fourth Gospel itself, but also on tho history of its

criticism. Dr Sanday also rocognizos, even more fully than Canon
NVostcott, tlie subjective nature of the Gospel, at least so far as to

make this admission, that tho words of Jesus himself and the wofda
of tho evangelist are, in more than one instance, so inextricably

intormLxod that it is impossible to tell where the former end and the

latter begin. In the Introduction to ths Gospel of St John, published

(1879) in the Speaker's Comnumtary, Canon Westcott has groatiy

amplified tho valuable remarks on the Fourth Gospel contained in

his Introduction to the Studtj of the Gospels, and states most for-

cibly the views of those who seo in tho multiijlicity of detail in tho

Fourth Gospel one among many proofs that the Gospel was com-

Sosed by an eye-witness of the events which it records. For the
oetrine of the Logos Canon AVostrott gives the following list:

—

Gfrocrer, Philo u. d. Jud.-Aler. Thaosophis, 1835 ; Daehne, Jud.'
Alex. Ilcligions-Phihsophie, 1834 ; pomor. Person of Christ (Eng.
trans.) ; Jowett's " St Paul and Philo" (Epistles of St Paul, § 36S
If.); Heinze, Di/J Lchrs v. Logos in Gncch. Philosophic, 3872;
Siegfried, Philo von Alexandria, 1875. Grossmann {(iu<t:sti&n£s

Philomcc, 1829) gives a complete summary of the use of the word
in Philo. An account of the Logos literature up to 1870 is givea

by Dr Abbot in his appendix to the article on *' The Word " in tha
American edition of the Dictionary of the Bible, an 1 Soulier in-

cludes several later works in to, doctrine du Logos chez Fhilon.

d'Alc'.andric, Turin, 1876. (E. A. A.)

GOSPORT, a fortified seaport and marKet town of

Dampshire, England, on the western side of Portsmouth
hartour, near its mouth, directly opposite and about a mile

from Portsmouth, with which it is connected by a floating

bridge moved by a steam engine working on two fixed chains.

The old fortifications built at the end ef last century

are now obsolete, and a line of new forts has been erected

about two miles from the town, extending from the Solent

to the upper part of Portsmouth harbour, with accommo-
dation for two regiments of infantry and a brigade of

artillery. Kear the town is the royal St Clarence victualling

yard, with brewery, cooperage, powder-magazines, biscuit-

balsing cstablisliment, and storehouses for various kinds of

provisions for the royal navy. Adjoining this yard there

are large Govei^nment powder magazines and a laboratory

for making fusees and rockets. Within the old fortifica-

tions a fine new barracks has been erected with accommo-
dation for 1100 men, and another barracks with accommo-
dation for 1600 men adjoining it. The principal other

buildings are the town-hall and market-place, the church of

Holy Trinity, erected in the time of William III., and the

mfgnificeut Haslar naval hospital, capable of containing

2^00 patients. Gosport has an extensive establishment for

the manufacture of anchors and chain cables, and it is also

celebrated for its yacht-building and sail-making establish-

ments. The coasting trade is considerable. The town
13 said to have received its name, Gosport or God's Port,

from Bishop Henry de Blois, who put in here for shelter

during a severe storm in 1158. It was then only a smaU
fishing village. According to another supposition its

original name was Gorse Port, and it was so called -from

the gorse and furze with which the commons in the neigh-

bourhood were thicklv covered. The population in 1871
was 7366.

GOSSART, Jan, born at Maubeuge towards the close of

the 15th century, is better known to Englishmen by the

name of Mabuse than by that of Jenni Gossart, with which
he signed some of his pictures, or that of Jennyn van
Hennegouwe (Hainault), under which he matriculated in

the guild of St Luke, at Antwerp, in 1503. We know
nothing of his life before he attained to manhood; but

his works at least tell us that he stood in his first period

under the influence of artists to whom plastic models were
familiar ; and this leads to the belief that he spent his

youth on the French border rather than on the banks of the

Scheldt. In no seat of artistic culture is this feature more
conspicuous than at Tournai, Douai, or Valenciennes, and
it may be that in one of these cities Mabuse learnt to com-
mingle the study of architecture with the gaudy system of

colouring familiar to tinters of stone. Without the subtlety

or powfer of Van der Weyden, he had this much in common
with the great master of Tournai and Brussels, that his

compositions were usually framed in architectural back-

grounds ; and this marked characteristic is strongly dis-

played in the pictures which he executed in the first years

of the 16th century. But whilst Mabuse thus early betrays

his dependence on the masters of the French frontier, ho
also confesses admiration for the great painters who first

gave lustre to Antwerp ; and in the large altar-pieces of

Castle Howard and Scawby, he combines in a quaint and
not unskilful medley the sentiment of Memling, the bright

and decided contrasts of pigment peculiar to coloured reliefs,

the cornered and packed drapery familiar to Van der

Weyden, and the bold but Socratic cast of face remarkable

in the works of Quentin Matsys. At Scawby he illustrates

the legend of tho count of Toulouse, who parted with his

worldly goods to assume the frock of a hermit. At Castle

Howard he represents the Adoration of the Kings, and

throws together some thirty figures on an architectural

background, varied in detail, massive in shape, and fanciful

in ornament. He surprises us by pompous costume and

flaring contrasts of tone. His figures, like pieces on 3

chess-board, are often rigid and conventional. The land-

scape which shows through the colonnades is adorned with

towers and steeples in the minute fashion of Van der

Weyden. After a residence of a few years at Antwerp,

Mabuse took service with Philip, bastard of Philip the Good,

at that time Lord of Somerdyk and admiral of Zeeland.

One of his pictures had already become celebrated—

a

Descent from the Cross (50 figures) on the high altar of the

monastery of St Michael of Tongerloo. Philip of Burgundy
ordered Mabuse to execute a replica for the church, of

Middleburg; and the value which was then set ou the

picture is apparent from the fact that Diirer came expressly

to Middleburg (1521) to see it. In 1568 the altar-piece

perished by fire. But its principal features were preser-red

in a large arras hanging, recently exhibited at the Archaeo-

logical Museum of Brussels. In 1508 Margaret of Austria,

sent Philip of Burgundy to Italy to negotiate for the treaty

of Cambrai. On this mission he was accompanied by
Mabuse ; and by this accident an important revolution, was
eflfected in the art of the Netherlands. Mabuse appears to

have chiefly studied in Italy the cold and polished works of

the Leonardesques. He not only brought home a new style,

but he also introduced the fashion of travelling to Italy j

and from that time till the age of Rubens and Van Dyck it

was considered proper that all Flemish painters should visit

the peninsula. The Flemings grafted ItaliRD raannerisma
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on their own stock; and the cros3 turned out so unfor-

tunately tliat for a century Flemish art lost all trace of

originality.

In the summer of 1509 Pliilip returned to the Nether-

lands, and, retiring to his seat of Suytburg in Zeeland, sur-

rendered himself to the pleasures of planning decorations

for his castlo and ordering pictures of Mabuse and Jacob of

BarbarL Being in constant communication with the court

of JIargaret of Austria at Malines, he gave the artists in

his employ fair chances of promotion. Barbari was made

court painter to the regent, whilst Mabuse received less im-

portant commissions. Records prove that Mabuse painted

a portrait of Leonora of Portugal, and other small pieces,

for Charles V. in 1516. But the only signed pictures of

this period are the Neptune and Amphitrite of 1616 at

Berlin, and the ^ladonna, with a portrait of Jean Caron-

delet, of 1517, at the Louvre, in both of which we clearly

discern that Vasari only .spoke by hearsay of the progress

made by Mabuse in "the true method of producing pictures

full of nude figures and poesies." It is difficult to find any-

thing more coarse or misshapen than the Amphitrite, unless

we except the grotesque and ungainly drayman who figures

for Neptune. In later forms of the same subject—the

Adam and Eve at Hampton Court, or its feebler replica at

Berlin—we observe more nudity, combined with realism

of the commonest type. Happily Mabuse was capable of

liigher efforts. His St Luke painting the portrait of the

Virgin in Sanct Veit at Prague, a variety of the same sub-

ject in the Belvedere at Vienna, the Madonna of the Baring

collection in London, or the numerous repetitions of Christ

and the Scoffers (Ghent and Antwerp), all prove that travel

had left many of Gossart's fundamental peculiarities un-

altered. His figures still retain the character of stone; his

architecture is as rich and varied, his tones are as strong

as ever. But bright contrasts of gaudy tints are replaced

by soberer greys ; and a cold haze, the " sfumato " of the

Milanese, pervadfeJ the surfaces. It is but seldom that

these features fail to obtrude. V/hen they least show, the

master displays a brilliant palette combined with smooth

surface and incisive outlines. In this form the Madonnas of

Munich and Vienna (1527), the likeness of a girl weighing

gold pieces (Berlin), and the portraits of the children of the

king of Denmark at Hampton Court, are fair specimens of

his skill.

Philip of Burgundy had been deputed in Italy (1515) to

escort Charles V.'s sister, Isabella, to Denmark. She was
the affianced bride of Christian II., whose subsequent

attempt to unite Denmark and Sweden ended so fatally.

Here a favourable opportunity was afforded for introducing

Mabuse to the Danish court ; and it is possible that the

opportunity was not neglected. Yet Mabuse may have

Ijccome acquainted with the Danish king at a later period.

As early as 1523, when Christian came to Belgium, he

asked Mabuse to paint the likenesses of his dwarfs. In

1528 he requested the artist to furnish to Jean de Hare the

design for Isabella's tomb in the abbey of St Pierre near

Ghent. It was no doubt at this time that Mabuse com-
ploted the portraits of John, Dorothy, and Christine, children

of Christian II., which came into the collection of Henry
VIII. No doubt, also, these portraits are identical with

those of three children at Hampton Court, which were long

known and often copied as likenessea of Prince Arthur,

Prince Henry, and Princess Margaret of England. One of

the copies at Wilton, inscribed with the forged name of

"Hans Holbein, ye father," and the false date of 1495, has

often been cited as a proof that Mabuse came to England
in the reign of Henry VIL ; but the statement, it is clear,

rests on no foundation whatever. At the period when these

portraits were executed Mabuse lived at Middleburg. But
he dwelt at intervals elsewhere. When Philip of Burgundy

became bishop of L^trecht, and settled at Duerstede, near

Wyck, in 1517, he was accompanied by Mabuse, who helped

to decorate the new palace of Ids master. At Philip's death,

in 1524, Mabuse designed and erected his tomb in the

church of Wyck. He finally retired to Middleburg, where

he took service with Philip's brother, Adolph, lord of Veeren.

Vau Mander's biography accuses Gossart of habitual

drunkenness
;
yet it describes the splendid appearance of

the arast as, dressed in gold brocade, he accompanied Lucas

of Leyden on a pleasure trip to Ghent, Malines, and

Antwerp in 1527. The works of Mabuse are those of a

hardworking and patient artist ; the number of his still

extant pictures practically demonstrates that he was not a

debauchee. The marriage of his daughter with the painter

Henry Van der Heyden of Louvain proves that he had

a home, and did not live habitually in taverns, as Van
Jlander suggests. His death at Antwerp, on the 1st of

October 1532, is recorded in the portrait engraved by

Jerome Cock. (J. A. c.)

GOSSELIES, a town of Belgium, in the arrondissement

of Charleroi and province of Hennegau, is picturesquely

situated on the Pii5ton and on the Brussels and Charleroi

canal, 8 miles N.W. from Charleroi. There are extensive

coal-mines in the neighbourhood, and the town possesses

breweries, tanneries, bleachworks,and manufactories of hats,

knives, and nails. Here the French gained a victory over

the Austrians, 26th June 1794. The population is about

7000.

GOTHA (originally Gotegewe, or Gotaiee, and later

Gotaha, or Golhau), a town of Germany, formerly capital

of the old duchy of Gotha, and now, alternately with

Coburg, the residence of the duke of Saxe-Coburg. Gotha
is situated on a canal of the Leina, and on the Thuringian

railway, about 6 miles north of the Thuringian Fcrest. It

consists of the town proper and four suburbs, which are

grouped in the shape of a half-moon to the north, west, and

east of the hill on which, at the height of 1086 feet, stands

the castle of Friedenstein. With the exception of those

in the older portion, of the town, the streets are handsome
and spacious, and the beautiful gardens and promenades
between the suburbs and the castle add greatly to the tovn's

attractiveness. On the other side of the castle there is an

extensive and finely adorned park. To the north-west of the

town the Gulberg hill,—on which there is a public pleasure

garden,—and to the south-west the Leeberg hill, rise to a

height of over 1300 feet, and afford extensive views of a

beautiful panorama. The castle, begun by Ernest the

Pious in 1643 and completed in 1654, occupies th6 site of

the old fortress of Grimmenstein. It is a huge square

building flanked with two wings, having towers rising to

the height of about 140 feet. It contains the ducal coin

cabinet, and the ducal library of nearly 200,000 volumes,

amongwhich are several rare editions,and about 0900 manu-
scripts. The picture gaUery, the cabinet of engravings, the

natural history museum, the Chinese museum, and the

cabinet of art, which includes a collection of Egyptian,

Etruscan, Roman, and German antiquities, are now included

iii a new building, completed in 1878, which stands on the

southern terrace of the castle. The principal other public
'

buildings are the Margaret church,—with a beautiful portal
,

and a lofty tower,—founded in the 12th century, twice

burnt down, and rebuilt in its present form in 1652; the ',

Augustines or Cloister church, with an altar-piece by the
j

painter Jacobs ; the theatre ; the fire insurance bank and
|

tho life insurance bank ; the ducal palace, in the Italian i

villa style, with a winter garden and picture gallery; the /

buildings of tho legislature of the duchy ; the hospital

;

the old town-house, dating from the 11th century ; the old

dwelling-house of the painter Lucas Cranach, now used as

a girls' school; the ducil stable; and the Friedrichsthal
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palace. Tbo educational establishments include excellent

city echoola, a gymnasium (founded in 1521, one of the

most famous in Germany), a ladies' school of the first

order, a training school for teachers and another for

female teachers, a fre? school, a trade school, and a com-
mercial school. Among the other institutions are a lying-

in hospital, a surgical and eye hospital, a private lunatic

asylum, an orphanage, a reformatory, a magdalen institute,

and a school for the board and education of destitute girls.

The observatory, erected by Duke Ernest II. in 1787, was
in 1857 transferred to a new site in the neighbourhood of

the park. Formerly the town obtained its water supply

1. Catholic Chapel.
2. St MarKaret'8 Church.
3. ArnoM'a Uonument.
4. Theatre.
6. Lunatic Asylum.
6. CathedraL
7. Town-Hall.
8. PoBt-Offlco.

Plan of Gotha.

9. Gymnasium (with
Lofflci'a Monument).

10. Cloister Clitirch.

11 Tdehteiscliule (Lucas
Cranach'3 Kouse).

12. House of tlie States of

the Duchy.
13. Mint.

14. Ducal Palace.
la. Tflocraph OfflCR.

16. Perthea's Publishing
House.

17. Fricdrichsthal Palace.
18. Ducal Stables.
19. Ob-ervatory.
20. Ducal Burying-Placc.

by means of the Leina canal, which was excavated in 1369,
but water for drinking purposes has since 1874 been ob-

tained from the Thuringian Forest. Gotha is one of the
most active commercial towns of Thuringia, its manufac-
tures including sausages, for which it has a great reputation,

porcelain, tobacco, sugar, machinery, mechanical and sur-

gical instruments, musical instrumeuts, shoes, lamps, and
toys. There are also a number of nurseries and market
gardens. The book trade is represented by about a dozen
firms, including that of the great geographical house of

Perthes. Population (1875), 22,928.

Gotha existed as a village in the time of Charlemagne. In 930
the Abbot Gotthaid of Hersfeld surrounded it with walls. It was
known as a town as early as 1109, about wliich time it came into
the possession of the landgraves of Thuringia. 'On tlie extinction
of that line Gotha came into the possession of the electors of Sa.xony,
and on the division of their estates between Frederick the Soft-
hearted and William, it fell to the share of the latter, after whose
death it was inherited by the Ernestine line of dukes. After
the battle of Miihlberg in 1547, the castle of Grimmenstein was
partly destroyed, but it was again restored in 1554. In 1566 the
town was taken from Duke John Frederick by August of Saxony,
ifler the death without issue of John Frederick's two sons, it came

into the possession of Duke Ernest the Pious, the fourth of the line
of the dukes of Gotha ; and on the extinction of this line it was, in
1826, united, along with the dukedom, to C'obuig.

See Gotli-a und seine Umgebung, Gotha, 1851 ; Kiihne, BeitrSje
zur Gcschichle der ErUwiclcdung dcT soeialen ZustdiuU dcr StiuU
und dcs HcTzoglhums Gotha, Gotha, 1862; Humbert, Lcs vi'dtt
dc la Thuriiige, Paris, 1869; and Beck, Gcschichle der Sladt Golha,
Gotha, 1870.

. GOTHENBURG (Swedish, Gotehorg), the second city
and chief commercial town of Sweden, and the capital of
a " Ian " of the same name, is situated in a low valley sur-

rounded by bare hills, on the south bank and If miles from!

the mouth of the Gotha river, 282 miles W.S.W. of Stock-
holm by rail (by the Gotha Canal 370 miles). Gothenburg
is well and regularly built, mostly of stone or brick, with
wide and well-paved streets, and in its general appearance
much resembles an English town. It consists of two main
portions, t!ie town proper and its suburbs,—together 5J
square miles in extent. The first may be described as a
semicircle extending eouth-castward over a marshy flat from
the bank of the Gotha as its diameter. This semicircle is

crossed by the East and West Harbour Canals and from
east to west by the Great Harbour Canal, which divides
the town proper into two parts, a north and a soutj. The'
canals are enclosed with hewn stone, lined with trees, and
crossed by 24 iron bridges. The finest streets of Gothen^
burg are the North and South Harbour Streets. Gustavus'
Adolphus's Torg (market-place), with a bronze statue of
Gustavus Adolphus by Fogelberg, occupies the centre of
the town, while the principal marketplace is now (since

1849) Kungstorget (the king's market-place). The favourite
promenades are the Horticultural Society's Park, the King's
Park, with Molin's group (the Beltbucklers) and the 2,'ya
Alleen (new alleys), situated on the south outskirts. Gothen-
burg has seven Lutheran churches, of which the finest are
the cathedral {Gustavii Domkyrlca), called after Gustavus
Adolphus, founded 1633,rebuilt afterfires in 1742 and 1815,
now a cruciform structure 173 feet high and 194 feet long
by 75 feet broad, Haga church, erected in 1856, and the
German church, rebuilt 1747-1798 ; an English Episcopal
church (1855); a Catholic chapel; and a synagogue (1855).
The other chief buildings are the exchange, in Italian style

(1844), with marble statues of Odin by Fogelberg (1855),
and of Oscar I. by Molin (1855); the residence house,
built by Torstenson after the Thirty Years' War ; the town-
house, founded 1670, enlarged 1814; the old kronhvs,
where the diet of 1660 was held; the new custom-house
(1866); the artillery barracks (1806) for 750 men ; the
prison (1854); the railway station (1858); the arsenal
(18C0); the new theatre (1856-59) seated for 1030; and tho
Sahlgren new hospital (1848-55). Gothenburg is the scat
of a bishop and of a provincial governor. It has 34 schools
of various kinds, including two Latin schools, a school-

teachers' seminary, an extensive Elementar-laroverk, founded
1630, rebuilt 1859, with a library of 15,000 vols., a trade
institute, the Chalmers' technical school (1869), another
technical school (1848), a "real-gymnasium" (1844), and
a navigation-school (18C2). The museum, founded in

1833, contains collections fur natural history, entomo-
logy, anatomy, botany, archEeology, and ethnography, a
picture and sculpture gallery, and a collection of 6000
coins and medals. Gothenbui-g has numerous -benevo-
lent and charitable institutions, mainly supported by the
munificence of private citizens. The industries are ship,

building (carried on in four docks), linen and cotton
weaving, brewing, and the manufacture of furniture,

machinery, lucifer-matches, paper, sugar, and tobacco.

In 1877, 2213 ships of 532,127 tons (Swedish, 1221
of 270,900 tons; British, 267 of 130,219 tons) entered
at the port, while 1781 ships of 526,352 tons (British,

264 of 118,236 tons) cleared. The mercantile fleet b»-
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longing to Gothenburg consisted on January 1, 1878, of

()5 steamships of 21,215 tons, and 156 sailing vessels of

C3,913 tons. The exports in 1877 amounted in value

to .£2,437,200. These included 8,107,326 cubic feet of

deals, boards, and battens (6,021,546 cubic feet to England);

0,065,408 cubic feet of pit-props and other timber, besides

7,246,056 pieces of oak and other staves, and laths and

carpenters' work valued at £80,083; 90,460 tons of iron

and steel (62,480 tons to England); 333,194 quarters of

grain, chiefly oats (265,655 quarters to England); also

beans and pease, lucifer matches, 2667 head of cattle,

and 38,578 cwts. of butter. The imports in the same

year amounted to X3,865, 000, chiefly made up of cotton

(14,540,996 lb) and cotton yarn (3,608,355 lb), wool and

woollen yam (3,397,757 B)), raw sugar (17,289,777 Hi),

refined sugar (6,512,919 ft), coffee (8,239,346 Bb), molasses

(4,883,021 l)),rice (3,246,247 a), olive oil (2,443,804 lb),

salt (796,208 cubic feet), coal and coke (246,205 tons),

iron rails (32,059 tons), petroleum (13,243,408 ft), hides

(2,346,577 ft), and paper (712,538 ft). Under the peculiar

licensing system initiated in Gothenburg October 1, 1865,

the town authorities contract for three years with a limited

company, which takes the whole number of licences for

selling brandin, and hands over to the town treasury the

net proceeds of its trade. These amounted to ^£40,103 in

the year ending October 1, 1876, when the company sold

383,561 gallons of spirits, 178,133 gallons of which were

consumed on the public-house premises, and realized a

gross profit of £52,850. The licences issued have been

reduced from 119 in 1865 to 56 in 1876. All "bars"
are closed from 6 p.m. on Saturday to 8 a.m. on Monday,
and in the period 1866-76 apprehensions for drunkenness

liave on the average decreased 22 per cent., though since

1870 there has been a slight increase (in 1876, 2357
persons were fined), usually attributed to the higher rate

of wages and the greater eflBciency of the police. The
population of Gothenburg, including suburbs, was 71,707
in 1877.

Founded by Gustavus Adolphus in 1619, Gothenburg wa.s from
tlie first designed to be fortified, a town of the same Kame founded
on Hifiingen (an island 44 square miles in area between the two arms
of the Gotha river) having been destroyed by the Danes during the
Calmar war. From IG*21, when it was first chartered, it steadily

increased, though it suffered greatly in the Danish wars of the last

half of the 17th and the beginning of the 18th centuries, and from
several extensive conflagrations (the last in 1813), which have de-

stroyed important records of its history. The great development
of its herring fishery in the latter part of the 18th century gave a
new impulse to the city's tr^ide, which was kept up by the influence

of the " Continental System," under which Gothenburg became a

depot for the colonial merchandise of England. After the fall of

Napoleon it began to decline, but since its closer connexion with
the interior of the country by the Gotha Canal (opened 1832) and
"Western Railway it has rapidly advanced both in population and
trade. It is expected that the great line, now in course of construc-

tion through the mining districts will very greatly increase the im-
portance of Gothenburg. Since the demolition of its fortifications

in 1807, it has been defended only by the two redoubts of BiUingen
and Rya Rabbe. Gothenburg was the birthplace of the poet Beugt
Lidner, and of two of Sweden's gre.atest sculptors, Fogelberg and
llolin. After the French Revolution Gothenburg was for a time
the residence of the Bourbon family.

Sec Octavia Cavl^n, Ooteborg: Beskt-ifning 6/ver iladen och dees narmatte
cmffifningar (Stockholm. 1869), and the works therein cited; also J. Hellstenlus,
yhgre bind «r Gbteborgs historia (ii> 1870); Axelson and Pabst, Sreriffet^tnduS'
irirtta elabfisiemenler (ii». 1870, e[ teq); W, Malm, Jicxtrt/tiing H/eer tegdleden
/ran StockfioltTU kanatvagar tilt OSteborg (ib. 1873), Bidrng till kdnnedom om
Ooteborgt och Boht^lani /wnminnfn och hiitoria, published by tile Economic
Socict)' ol tlie liin (Gotlienb, and Stockh,, 1874 et leg.}, and Qtittborgs Kctiendar,
a yearly publication,

GOTHIC LANGUAGE. See under Goths, p. 852.

GOTHOFRED or GoDEFRoy, the name of a noble

French family, of which many members attained distinction

as jurists or historians.

The first v/hose name is associated with the active study

of jurisprudence, at the close of the 16lh century, was
Denis Godefboy (1549-1621). Ho wrb torn at Paris, and

studied law at the universities of Louvain, Cologne, and
Heidelberg. Having embraced the Ueformcd religion, ho
found Geneva a safer abode than Paris, and became pro-

fessor of law there. Some years afterwards he obtained a

public appointment in one of the districts in the Jura, but

was driven from his home by the troops of the duke of

Savoy and retired to Easel. Thence he was induced by the

offer of a- chair of Roman law to go to Strasburg, but soon

changed his appointment for one at Altorf, which then pos-

sessed a uuiversity celebrated for its late professor of law,

Donneau. In IGOO the elector palatine appointed him
professor of Roman law in Heidelberg, where he spent the

greater portion of the remainder of his life, and was placed

at the head of the faculty of law. The most .flattering

offers from several universities failed to induce him to leave

his adopted country, but the invasion of the Palatinate by
Tilly's troops forced him to take refuge again at Strasburg,

where he died in 1621. His most important work is his

edition of the Corpus Juris. The text given by him was
very generally adopted and used in quotation. More than

twenty editions of the work were published in various towns

of France, Germany, and Holland. Godefroy's other writ-

ings are very numerous ; but they are for the most part

either editions of classical authors or compilations which

display great industry and learning, but are of little use to

the modern student.

Theodoee Godefeoy (1580-1649), the eldest son of

Denis, forsook the religion which his father had adopted,

and obtained the office of historiographer of France, as

well as several important diplomatic posts. His historical

works are very numerous. The character of his labours

will be judged from the title of his most elaborate pro-

duction

—

Le Ceremonial de France. Many of his smaller

works are devoted to questions of genealogy.

Jacques Godefkoy (1 587-1 652), the youngsr brother of

Theodore, has a real claim to the remembrance of students

of the history of Roman law, in his edition of the Theodosian

Code, at which he laboured for thirty years. It was this

code, and not the Corpus Juris prepared under the direc-

tion of Justinian, which formed the principal, though not

the only source from which the lawyers of the various

countries which had formed the Western empire drew their

knowledge of Roman law, at all events until the revival of

the study of law in the 11th century at Bologna. Hence

Godefroy's edition was of real value. Jacques Godefroy

also completed the difficult and useful task of coUecting

and arranging those fragments of the Twelve Tahlee which

can be discovered, and so an important step was taken

towards representing the Roman law in its first definite

form. His other ^orks are very numerous, and are prin-

cipally devoted to the discussion of various points of Roman
law. He died in 1652, having served the republic of

Geneva both as its principal magistrate and in undertaking

important missions to the court of France.

A list of the works of the various members of the family of

Godefroy, whose activity extends over a period of nearly 200 yeai3,

may be found in the Biographic Ot'niraU, and fuller. particulars

of its history in Moreri's Victioiinaire kistoriqu^:'

GOTHS. The historical position of the Gothic nation

needs to be marked out with special care, both on account

of various lax popular uses of the Gothic name, and also on

account of much legendary history and many rash ethno-

logical speculations, ancient and modern, which have

gathered round the true history of the Gothic people. An
ignorant age used the words Goth and Gothic aa vague

names of contempt for anything that was thought rude and

barbarous. A hardly less ignorant but better disposed age

used the word Gothic in an equally vague way, but without

the same feeling of contempt, for anything which was

thought to be medieval or "romantic," as oppoaed to
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" classical." The name came also to be used as a philologi-

cal or ethnological term ; we heard of " Gothic nations,"

" Gothic languages," ic, meaning "Teutonic" in the widest

sense. The name was also, first scornfully, then respect-

fully, applied to a style of architecture which has some claim

to be called Teutonic as opposed to Greek or Roman, but

'which has nothing whatever to do with the Goths as a

nation. Long before this, two European sovereigns who
had nothing whatever to do with the national Goths, took

the title of King of the Goths out of a mere accidental like-

ness of names. All these uses of the Gothic name must be

carefully distinguished from the history of the true national

Goths who play so great a part in Europe from the 3d

to the 8th century of our era. The Goths may on many
grounds claim the foremost place among the Teutonic

nations which had a share in the break-up of the Roman
power. '' They were among the earliest, if not quite the

earliest, of the Teutonic nations to establish themselves

within the empire, as distinguished from merely ravaging

its frontiers. Their history too is closely connected with

the geography of the whole empire. Their first historical

appearance was in the East ; their great historical settle-

ments were made in the West. No Teutonic people fills so

great a place in the political and military history of the 4th,

5th, and 6th centuries, and no Teutonic people has left

behind it such early remains of a written native litera-

ture. JThe real greatness of the Goths quite accounts for

thd many vagae uses of the Gothic name. Alike in scorn

and in'Tionour, the Goths have been, not unreasonably,

taken as the representatives of the whole Teutonic race.

The wonderful thing is that a people who played so great

a part for several ages should have wholly passed away.

The Goths have not for many ages existed anywhere as a

distinct nation, nor have they given an abiding name to

any part of Europe. Franks, Angles, Saxons, Burgun-

diaus, Frisians, Thuringians, Lombards, Bavarians, perhaps

Vandals, are all visible on the modern map. So several

parts of Europe have at different times been known as

Gotlda ; but the name was never borne by any large

country, and it has nowhere lasted down to modern times.

The chief ancient authority for the early history of the

Goths is their national historian Jordanis, who chiefly

followed the Gothic history of Cassiodorus the minister of

Theodoric, and the lost history of Ablavius. (On the value

of jordanis's writings see Pallmann, Geschichte der folier-

wa7iderung, i. 23.) But he is careless and uncritical, and,

like other national historians, is full of mythical elements

in the early part. He has to be tested throughout by the

contemporary Roman and Greek writers from the 3d cen-

tury to the 6th. Among these, perhaps the first place is

due to Ammianus in the 4th century and to Procopius in

the 6 th.

The first certain historical appearance of the Goths is in

the lands north of the lower Danube in the 3d century of

our era. For any earlier account of them we have to go

either to mythical stories or to ingenious guesses and infer-

ences.'^ There are a remarkable number of national and
legendary names which have more or less of likeness to the

name Goth ; and this likeness has naturally led to an un-

usual number of theories. The Goths first appear in history

in the ancient land of the Getce; and this geographical fact,

combined with the likeness of the names, has naturally

caused Getce and Goths to be looked on as the same people.

The identification is as old as our first historical mention

of the Goths (^^lius Spartianus, Ant. Car., 10). Claudian
always speaks of the Goths as Geta. So does the national

historian Jordanis (cap. v.). The identity is mentioned,
doubtingly by Procopius (Bell. Tand., i. 2; cf. Bell. Goth., v.

4). It is strongly maintained by Jacob Grimm {Geschichte

der Detitschen Snrache, capp. ix., xviiL), but is rejected by

nearly all later writers. A more famous legend, ivhich

has derived its chief currency from Jordanis, brings the

Goths first of all from Scandinavia (see Gibbon, c. x.;

Geijer's History of Sweden, c. x.). There is a so-called

East and ^\'est Gothland in Sweden, blit the connexion of

these lands with the Goths of Roman history is more than

doubtful. Ptolemy (ii. 1 1, 35) places the roCrat in Scandia,

and Procopius [Bell. Goth., ii. 15) knew the TavToi among
the inhabitants of Thoule ; but he clearly did not look on

them as Goths (see Zeuss, Die Deutschen, 500, 511 ; Grimm,

p. 312). Then there is the god Gedt (see Kemble's Saxons

in England, i. 370), and the Gedtas, who figure in Beowulf,

and elsewhere in Old-English writings. The Traveller's

Song (34, 115, 177) distinctly distinguishes Goths and
Gedtas, and couples the latter with the Swedes. Pliny

{N'at. Hist., iv. 11) places Getas and Gaudae together on the

lower Danube. His Gaudce may possibly be Goths ; if so,

they are distinguished from the Getce. Then there are the

jTites of Old-English history, the Guttones, Gothones, Gothini

(see Latham, Germania, Epilegomena xxxviii. et seqq.).

Pytheas, according to Pliny {Nat. Hist., xxxviL 7 ; cf. iv.

14) placed the Guttones on the south coast of the Baltic

(that seems to be his meaning), and rules them to be a

German people. This carries the name back to the time

of Alexander. Ptolemy also (iiL 5, 20) has TvOmve^ in

Sarmatia on the Vistula. Tacitus {Germania, 43) distin-

guishes the German Gothones in the same region from the

Celtic Gothini, whom he places seemingly nearer to the

Carpathians. Tacitus moreover not only speaks of the

Gothones or Gotones as a people, but mentions {Ann., iL 62)

a particular man of the nation, Catualda by name, as having

restored the independence of his people after it had been

overthrown by Maroboduus. With this hint, it is perhaps

not too much to infer with Aschbach {Weslgothen, 2d ed.)

and Zeuss (136) that for Bovrovc? in Strabo (vii. 1), who
are mentioned among the nations subject to Maroboduus,

we should read VovTovt<;. And there is no doubt that names
like Getce, Gethae, Guddae, even Gothi, lived on almost to

modern times, first as national names, then as names of

contempt, in Poland, Lithuania, and Prussia (see liatham,

and Zeuss, 672). Latham asserts the identity of the names
GetOE, Gothi, and Gothones, but he holds (see especially p.

42 of his Epilegomena) that both Gothones and Getce were

Lithuanian, and that the Teutonic Goths took the name of

the people whom they had conquered. They would, on
this view, be Goths only in the sense in which Englishmen
are Britons.

On the whole, it seems that there is no trustworthy

evidence for a migration of the Gotlis from Scandinavia,

and that the idea was suggested only by the likeness

of name between the true Goths and the Gauts or Gedtas

of Swedish history. The application of the name
Gothland to the island Gotland, as well as to the conti-

nental Gauthiod, is a further mistake. Nor does there seem

to be any reason for making Goths and Getis the same.

But the identification of the Goths with the Gothones,

ro;rroi'C5, Guttones, on the south coast of the Baltic (which

is accepted by Pallmann and Dahn) has much more to be

said for it. Gothi and Gothones are strictly the same name
;

the double form is usual in the Latin shapes of Teutonic

names. But the whole history of the Goths in their north-

ern seats is summed up in the personal history of Catualda,

who, after delivering his people from Maroboduus, was

himself overthrown by the Hermunduri. The continuous

and certain history of the "Gothic nation begins in the

Roman Dacia.

jThe question now comes. Which of the nations which

are historically connected with the Goths had any closer

connexion with them than that of common TeutSuic origin !

Setting aside Gets and other doubtful theories, the real
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Gotliic name is used by tho Greek and Latin writers in a

wider and in a narrower sense. We must also bear in mind

the vague way iu wEicli the ancient writers used national

names, and tlieir fondness for using obsolete names. Thus

the Goths and otlfer Teutonic nations are spoken of as

Scythians and Sarmatians. Proeopius, in an evidently well-

considered passage {BM. Vand., i. 2), speaks of the Goths

as having been formerly called Savpo/xciTat koX McXay^Xati/ot,

names which come out of Herodotus's description of the

regions where the Goths first appear. But he gives it as

the definite result of bis own observations that Goths,-^by

this name he always means specially the East-Goths,

—

Vandals, West-Qoths, and Oepidaj (riJTraiScs, v/ith an

evident intention to give the word a Greek meaning) were

originally one nation, speaking one Gothic language. The

only question is about the Vandals. The Gepid« are com-

monly acknowledged as a branch of the Goths, and Jor-

danis (17) has a legend which implies their kindred. The

Taifals (ALmmianus, xxxi. 19), the Bastarna;, Peucini, and

other tribes are also reckoned among the Gothic races.

In other passages Proeopius speaks of several other nations,

as the Alans, Kogi, and Scirri, as Gothic, but he does not

seem to be in the same way pronouncing a definite judg-

ment. Among all these, the historical Goths, who play a

part in European history by that name, consist of the East

and West Goths, and of the small division called Tetraxitfe.

The division into East and West Goths does not appear in

i the earlier writers, as Ammianus and Zosimus, but we find

it both in Proeopius and in Jordanis. Instead of East-

Goths and West-Goths, we read in Ammianus, Zosimus,

and Claudian of Greuthuiigi and Tervingi. These seem

to be (see Aschbach, 21 ; Zeuss, 406 ; Kiipke, 103) the

strictly national names of the two divisions, which took the

names of East and West Goths from their geographical

position in the lands which they entered. There is an exact

parallel in England, where the national name of the Gewissas

gives way to the geographical name of West-Saxons. Jor-

danis indeed doubts whether the East-Goths were so

called from their eastern position, or fijom a king Ostrogotha.

Strange to say, this Ostrogotha seems to be a real person,

and not a mere mythical eponym. OJo-TpcyoT^os (Procop.,

Belt. Goth., iv. 27) is an historical pereon at a later date,

and the name is borne in a feminine shape by one of the

daughters of Theodoric. The history of the East and West
Goths, as far aa the empire is concerned, falls naturally into

three periods. In the 3d century they are still settled out-

• side the empire, and appear as invaders and ravagers of tlie

Roman territory from outside. After an interval in which

they almost sink out of notice, they appear again within

tlie bounds of the empire, in various relations of alliance

and enmity, marching to and fro, but not making any last-

ing settlement. It is not till the 5th century that they

begin to form settled powers. During their wandering stage

they appear mainly in the Eastern empire. But neither

they nor any other Teutonic people founded any permanent

settlement within its borders. The historical settlements

of the Goths are the short and brilliant dominion of the East-

Goths in Italy, and the more lasting dominion of the West-

Goths iu Gaul and Spain.

After the first vague mention of the Goths under Anto-

ninus Caracalla, they begin to play a distinct part in the

reign of Alexander Severus. They were then in Dacia, and

received a tribute or subsidy of some kind (Petrus Patricius,

124, ed. Bonn). The next emperor, Maximin, is claimed

by jordanis (15) as himself of Gothic birth, but we may
suspect the usual confusion with the Getw. The narrative

of Jordanis bfgins from this point to put on a more his-

torical character, and his account is helped out by various

notices in the Augustan History. In the reign of Philip

(244-248 A. D.) they passed the Danube and ravaged Mn-sin-

and in 251 the emperor Decius feU in battle against tliem

(see Zosimus, i. 19 et seqq.). From this time they ravaged

eastern Europe and western Asia far and wide (251-268).

They carried on their warfare by sea, and reached as far

east as Trebizond. And it seems to have been now that

the first permanent Gothic settlement was made, though not

strictly within the lands of the empire. This was in the

Tauric Chersonesos or Grim. Here their settlement lasted

for many ages, and they became allies rather than subjects

of the empire in the reign of Justinian. Within the empire

the Gothic inroads met with repulses at several points,

especially from the local forces of Athens under the his-

torian Dfxippus (Trebellius, Gallienus 13, and the fragment

of Dexippus himself). At last, in 269, the Goths suffered

a decisive defeat from the emperor Claudius at Naissus in

Dardania, which formed an epoch in Gothic history. It

answers to the repulse of the Saxons from Britain by the

elder Theodosius. The first attempt at Gothic settlement

south of the Danube had been premature. It had to be

repeated at a later time with greater success.

Further victories over the Goths are attributed to Aure-

lian. But the chief event of his reign was one which

amounted to a legal acknowledgment of Gothic occupation

north of the Danube. The Roman legions were withdrawn

from Dacia, and the name of Trajan's great conquest was

transferred to the land south of the Danube (274). That is,

the great river was established as the boundary between the

Roman and Gothic dominions. The wisdom of this cession

is shown by its being followed by a period of ninety years

in which the peace between the Goths and the empire wa;

seldom seriously broken. The chief interruption was during

the reign of Constantine, when the Gothic king Ararie

invaded the empire, and, after some momentai^ successes,

was driven back. In the middle of the 4th century a great

power arose under the East-Gothic king Ermanaric (less

correctly Hermanfic ; the name is the same as Eormenric,

in the royal line of Kent), of the house of the Amali, which

was reckoned to be the noblest among.the Goths. Erman-

aric has become a great figure in Teutonic legend, and it is

not easy to say how far legend has built upon history, and

how far so-called history has drawn from legend. But that

Ermanaric was a real man, and the founder of a great

dominion, is plain from the few words of Ammianus (xxxi.

3). Yet there is something unsatisfactory in tho way
in which we read vague accounts of the greatness of his

power, with hardly a glimpse of himself personally. The
period assigned to his reign is full of stirring events, in

which we get a clear conception of much lesser Gothic

chiefs, but none of Ermanaric himself. Jordanis (23) claims

for him a vast dominion stretching from the Danube to

the Baltic, and he is specially emphatic on the subjection

of the Slavonic nations to the rule of the Gothic over-

lord. With regard to the Gothic nations, we can see

that the rule of Ermanaric was a mere overlordship. The
West-Goths appear as a distinct people, with the power of

making war and peace on their own account. But they

had no kings ; their great chief Athanaric appears only as

"judge" (Ammianus, xxvii. 5 ; xxxi 3),^ answering to our

ealdommn or heretoc/a (rf. Jordanis, 26) ; and along with

him are other West-Gothic chiefs, specially his rival Frithi-

gern. . We hear of a civil war between these two rivals

(Socrates, iv. 33), and it is more certain that Athanaric

made war within the Roman border as an ally of the usur-

per of Proeopius iu 365, and afterwards made peace with

the emperor Valen-s. By this time Christianity was mak-

ing Bwift advances among the Goths. According to the

view of some modern writers (Kopke, 123; Pallmann, ii. 63),

the outlying Gothic settlement in Crim had been Christian

and Catholic from the beginning; but now Christianity in

its Arian form began to be gradually accepted by tho great
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mass of the Gothic nation,"' Tliis was mainly tile work of

the teaching of Ulfila (see Ulfila), the Gothic apostle and

translator of the Scriptures into the Gothic tongue (Sozomen,

iv. 24). According to some accounts (Pallmann, i. 71), he

had, to avoid pe:rsecution, led a Christian colony south of

.the Danube (348), who settled peaceably at Nicopolis, and

are hence known as Mossogoths (.seemingly the Gothi

' Minores of Jordanis, 51). Later, in 370, there was

another great persecution, in which Athanaric, the special

enemy of everything Roman, appears also as the enemy of

the Christians, while Frithigern is their friend (Sozomen,

vi. 37 ; Socrates, iv. 33). The distinction between Chris-

tian and heathen Gntlis remains of political importance for

some time. But both East and West Goths had fully

embraced Arianism long before the end of the 0th century,

while the Goths of Crini seem to have remained Catholic,

and received Catholic bishops from Saint John Chrysostom,

and afterwards from Justinian.

Towards the end of the reign of Ermanaric several causes

joined together to break his great dominion asunder^

There were clearly signs of division between East and West
Gotha, between Christians and heathens, as well as discon-

tents among the subject nations These causes of division

were now strengthened by pressure from witliout. Now
began the first of those movements of the Turanian races into

the lands north of the Danube, which ha ve had such an effect

on the history of south-eastern Europe down to our own
time. The Huns pre-ssed pn the new dominion of the

Goths, which was already beginning to break in pieces.

Ermanaric died at the age, it is said, of 110, by the hands

of subject princes stirred to wrath by his cruelties (Jor-

danis, 24). All thought of a lasting Gothic dominion north

of the Danube died with him. With his fall the move-
ments south of that river begin again on a gre.it scale.

From this time the history of the East and West Goths

parts asunder, to be joined together again only incidentally

and fur a season. The great mass of the East-Goths stayed

north of the Danube, and passed under the overlordship

of the Hun. They do not for the present play any import-

ant part in the affairs of the em|iire. The great mass of

the West-Goths crossed the Danube into the Roman pro-

vinces, and there played a most important part in various

characters of alliance and enmity. Tho great migration

was in 376, when they wore allowed to pass as peaceful

settlers under their chief Frithigern. His rival Athanaric

seems to have tried to maintain his party for a while north

of the Danube in defiance of the Huns; but he had presently

to follow the example of the great mass of the nation. The
peaceful designs of Frithigern were meanwhile thwarted by
the ill-treatment which the Goths suffered from the Roman
officials, which led first to disputes and then to open war.

In 378 the Goths won the great battle of Adrianople, in

which the emperor Valens was killed. His successor

Theodosiua the Grout made terms with them in 381. and
the mass of the Gothic warriors entered the Roman service

as fmlerati Many of their chiefs were in high favour

;

but it seems that tho orthodox Theodosius showed more
favour to the still remaining heathen party among the

Goths than to the larger part of them who had embraced

Arian Christianity. Athanaric himself came to Constan-

tinople in 381 ; he was received with high honours, and had
a solemn funeral when he died. His saying is worth re-

cording, as an e.xample of the effect which Roman civiliza-

tion had on the Teutonic mind. " The emperor," he said,

" was a god upon earth, and he who resisted him would
have his blood on his own head."

The death of Theodosius in 395 broke. ijp Ih? unioif

between the West-Goths and the empire.t^' Dissensions

arose between them and the ministers of Arcadius ; the

Ooths threw off their allegiance, and chose Alajij;_a3 thsic

10—32

king. This"was a restoration alike of national unity and 'o(

national independence. The royal title had not been borne

by their leaders in the Roman service. Alaric's position u

quite different from that of several Goths in the Roman
service, who appear as simple rebels (see Kopke, 128). He
was of the great West-Gothic house of the Ealti (bold), a

house second in nobility only to that of the Amali. His

whole career was taken up with marchings to and fro withic

the lands, first of the Eastern, then of the Western empire.

The Goths are under him an independent people under a

national king; their independence is in no way interfered

with if the Gothic king, in a moment of peace, accepts the

office and titles of a Roman general. But under Alaric the

Goths make no lasting settlement. In the. long tale of in

trigue and warfare between the Goths and the two imperial

courts which fills up this whole time, cessions of territorj.

are offered to the Goths, provinces are occupied by them,

but as yet they do not take root anywhere; no Western land

as yet becomes Gothia. Alaric's designs of settlement seem

in his first stage to have still kept east of the Adriatic,

in lUyricum, possibly in Greece. Towards the end of his

career his eyes seem fixed on Africa (see Kopke, 128).

Greece was the scene of his great campaign in 396, the

second Gothic inva.""ion of that country. In this campaign

the religious position of the Goths is strongly marked. The
Arian appeared as an enemy alike to the pagan majority and
the Catholic minority; but he came surrounded by monks,'

and his chief wrath was directed against the heathen

temples (Hertzberg, Geschichle Gi'iechenlands, Hi. 391). His

Italian campaigns fall into two great divisions, that of

402-3, when he was driven back by Stilicho, and that of

408-10, after Stilicho's death. In this second war he thrice

besieged Rome (408, 409, 410). The second time it suite(}

a momentary policy to set up a puppet emperor of his own,

and even to accept a military commission from him. The
third time he sacked the city, the first time since Brennu^

that Rome had been taken by an army of utter foreigUj

ers. The intricate political and military details of these

campaigns are of less importance in the history of the

Gothic nation than the stage which Alaric's reign marks in

the history of that nation. It stands between two periods

of settlement within the empire and of service under the

empire. Under Alaric there is no settlement, and servicef

is quite secondary and precarious; after his death in 41Q
the two begin again in new shapes.

Contemporary with the campaigns of Alaric was a bar-

barian invasion of Italy, which, according to one view>

again brings the East and West Goths together. ,The great

mass of the EastGoth.s, as has been already said, becam(^

one of the many nations which were Under vassalage to the

Huns ; but their relation was one merely of vassalage.'

They remained a distinct people under kings of their own,
kings of the house of the Amali and of the kindred of

Ermanaric (Jordanis, 48). They had to follow the .lead

of the Huns in war, but they were also able to carry on
wars of their own ; and it has been held (see Kopke, 139

;

Pallmann, ii. 173, 277) that among these separate East-

Gothic enterprises we are to place the invasion of Italy in

405 by Radagaisus (whom Pallmann writes Ratiger, and
takes him for ,the chief of the heathen part of the East-

Goths). One chronicler, Prosper, makes this invasion pre-

ceded by another in 400, in which Alaric and Radagaisus

appear as partners. The paganism of Radagaisus is certain.

The presence of Goths in his army is certain, but it seems

dangerous to infer that his invasion was.a pational Gothic

.gnterprise. i

( Under Ataulf, the brother-in-law andluccesSOT'of Alaric,

another era opens, the beginning of enterprises which did

in the end lead to the establishment of a settled Gothic

Blonars;hy^ia. the West. _The positioR ** i-U'df js wel7
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markeil by the speech put into his mouth by Orosius. He
had at one time dreamed of destroying the Roman power,

of turning Romania into Got/iia, and putting Ataulf in the

stead of Augustus ; but he had learned that the world could

be governed only by the laws of Konie, and he had deter-

mined to use the Gothic arms for the support of the llomau

power. And in the confused and contradictory accounts of

his actions (for the story in Jordanis cannot be reconciled

with the accounts in Olympiodorus and the chroniclers),

we can see something of this principle at work throughout.

Gaul and Spain were overrun both by barbarian invaders

and by rival emperors. The sword of the Goth was tp win

back the lost lands for Rome, And, amid many shiftiugs

of allegiance, Ataulf seems never to have wholly given up
the position of an ally of the empire. His marriage with

Flacidia, the daughter of the great Theodosius, was taken

as the seal of the union between Goth and Roman, and, had
their son Theodosius lived, a dynasty might have arisen

uniting both claims. But the career of Ataulf was cut

short at Barcelona in 415, bj his murder at the hands of

another faction of the Goths. The reign of Sigeric was
momentary. Under Wallia in 418 a more settled state of

things was established. The empire received again, as the

prize of Gothic victories, the Tarraconensis in Spain, and
Novempopulana and the Narbonensis in Gaul. The
"second Aquitaine," with the sea-coast from the mouth of

the Garonne to the mouth of the Loire, became the West-

Gothic kingdom of Toulouse. The dominion of the Goths
was now strictly Gaulish ; their lasting Spanish dominion

does not yet begin.

The reign of the first West-Gothic Theodoric (418-451)
shows a shifting state of relations betwen the Roman and
Gothic powers ; but, after defeats and successes both ways,

the older relation of alliance against common enemies was
again established. At last Goth and Roman had to join

together against the common enemy of Europe and Chris-

tendom, Attila the Hun. But they met Gothic warriors in

his army. By the terms of their subjection to the Huns,

the East-Goths came to fight for Attila against Christendom

at Chalons, just as the Servians came to fight for Bajazet

against Christendom at Nicopolis. Theodoric fell in the

battle (451). After this momentary, meeting, the history

of the East and West Goths again separates for a while.

The kingdom of Toulouse grew within Gaul at the expense

of the empire, and in Spain at the expense of the Suevi.

Under Euric (466-488) the West-Gothic power again

became largely a Spanish power. The kingdom of Toulouse

took in nearly all Gaul south of the Loire and west of the

Rhone, with all Spain, except the north-west corner, which
was still held by the Suevi. Provence alone remained
to the empire. The West-Gothic kings largely adopted
Roman manners and culture; but, as they still kept to their

original Arian creed, their rule never became thoroughly

acceptable to their Catholic subjects. They stood therefore

at a great disadvantage when a new and aggressive Catholic
power appeared in Gaul through the conversion of the

Frank Chlodwig. Toulouse was, as in days long after, the

seat of an heretical power, against which the forces of

northern Gaul marched as on a crusade. In 507 the West-
Gothic king Alaric fell before the Frankish arms at BougltS
near Poitiers, and his kingdom, as a great power north
of the Alps, fell with him. That Spain and a fragment of

rGaul still remained to form a West-Gothic kingdom was
owing to the intervention of the East-Goths under the rule

'of the greatest man in Gothic history.

When the Hunnish power broke in pieces on the death
of Attila, the East-Goths recovered their full independence.
They now entered into relations with the empire, and were
settled on lands in Pannonia. During the greater part of

the latter half of the 5th century, the East-Goths play in

south-eastern Europe nearly the same part which the Wcst-

Ooths played in the century be-fore. Tlioy arc seen going

to and fro, in every conceivable relation of friendship and
enmity with the Eastern Roman power, till, ju?t as the)

West-Goths had douo before them, they pass from the East

to the West. Tlicy arc still ruled by kings of the house of

the Amali, and from that house there now steps forward a

great figure, famous alike in history and in romance, in the

person of Theodoric sou of Thcodeuiir. Born about 454,

his childhood was spent at Constantinople as a hostage,

where ho was carefully educated. The fnrmcr [lort of his

life is taken up with various disputes, iutrigues, and wars

within the Eastern empire, in which he has as his rival

another Theodoric, son of Triarius, and surnamed Strabo.

This older but lesser Theodoric seems to have been the chief

(not king) of that branch of the East-Goths which had

settled within the empire at an earlier time. Theodoric

the Great, aa he is sometimes distinguished, is sometimes

the friend, sometimes the enemy, of the empire. In the

former case he is clothed with various .Roman titles and
offices, as patrician and consul ; but in all cases alike he

remains the national East-Gothic king. It was in both

characters together that he set out in 488, by commission

from the emperor Zcno, to recover Italy from Odoaccr. By
493 Ravenna was taken; Odoaccr was killed by Theodoric's

own hand; and the East-Gothic power was full}' estab-

lished over Italy, Sicily, Dalmatia, and the lands to the

north of Italy. In this war the history of the East and

West Goths beghis again to unite, if we may accept the

witness of one writer (Anon. Yales. 728) that Theodoric

was helped by West-Gothic auxiliaries. The two branches

of the nation were soon brought much more closely together,

when, through the overthrow of the West-Gothie kingdom

of Toulouse, the power of Theodoric was practically extended

over a large part of Gaul and over nearly the whole of

Spain. A time of confusion followed the fall of Alaric,

and, as that prince was the son-in-law of Theodoric, the East-

Gothic king stepped in as the guardian of his grandson

Amalaric, and preserved for him all his Spanish and a

fragment of his Gaulish dominion. Toulouse passed away

to the Frank ; but the Goth kept Narbonne and its district,

tho land of Septimania—the land which, as the last part

of Gaul held by tho Goths, kept the name of G:i(hin for

many ages. While Theodoric lived, tho West-Gothic king-

dom was practically united to his own dominion. He
seems also to have claimed a kiml of protectorate over the

Teutonic powers generally, apd indeed to have practically

exercised it, except in the case of the Franks.

The East-Gothic dominion was now again as great in

extent, and far more splendid, than it could have been in

the time of Ermanaric. But it was now of a wholly dif-

ferent character. The dominion of Theodoric was not a

barbarian but a civilized power. His twofold position ran

through everything. He was at once national king of the

Goths, and successor, though without any imperial titles, of

the Roman emperors of the West. The two nations, dif-

fering in manners, language, and religion, lived side by

side on the soil of Italy ; each was ruled according to its own

law, by the prince who was, in his two separate characters,

the common sovereign of both. The picture of Theodoric's

rule is drawn for us in the state papers drawn up in his

name and in the names of his successors by his Roman
minister Cassiodorus. The Goths seem to have been thick

on the ground in northern Italy ; in the south they formed

little morb than garrisons. In Theodoric's theory th^i Goth

was the armed protector of the peaceful Roman ; the

Gothic king had the toil of government, while the Roman
consul had the honour. All the forms of tho Roman
administration went on, and the Roman polity and Roman
culture had great influence on the Goths themselves. The
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rule of the prince over two distinct nations in the same land

was necessarily despotic ; the old Teutonic freedom was

necessarily lost. Such a system as that which Theodoric

established needed a Theodoric to carry it on. It broke

In pieces after his death.

On the death of Theodoric '(526) the East and West
Goths were again separated. The few instances in which

they are found acting together after this time are as scattered

and incidental as they were before. Amalaric succeeded

'to the West-Gothic kingdom in Spain and Septimania,

Provence was added to the dominion of the new East-Gothic

king Athalaric, ths grandson of Theodoric through his

daughter Amalacontha. The weakness of the East-Gothic

2)Osition in Italy now showed itself. The long wars of

Justinian's rei^n (535-555) recovered Italy for the empire,

and the Gothic nams died out on Italian solL The chance

of forming a national state in Italy by the union of Roman
and Teutonic elements, such as those which arose in Gaul,

in Spain, and in parts of Italy under Lombard rule, was

thus lost. The Eist-Gothic kingdom was destroyed before

Goths and Italians had at all mingled together. The war of

course made the distinction stronger ; under the kings who
were chosen for the purposes of the war national Gothic feel-

ing had revived. The Goths were now again, if not a wander-

ing people, yet an armod host, no longer the protectors but

the enemies of the Roman people of Italy. The East-Gotliic

dominion and the East-Gothic name wholly passed away.

The nation had followed Theodoric. It is only once or

twice after his expedition that we hear of Goths, or even of

Gothic leaders, in the eastern provinces. From the soil

of Italy the nation passed away almost without a trace,

while the next Teutonic conquerors stamped their name on
the two ends of the land, one of which keeps it to this day.

The West-Gothic kingdom lasted much longer, and
came much nearer to establishing itself as a national

power in the lands which it took in. But the difference

of race and faith between the Arian Goths and the Catholic

Romans of Gaul and Spain influenced the history of the

West-Gothic kingdom for a long time. The Arian Goths
ruled over Catholic subjects, and were surrounded by
Catholic neighbours. The Franks were Catholics from
their first conversion; the Suevi became Catholics much
earlier than the Goths. The African conquests of Belisarius

gave the Goths of Spain, instead of the Arian Vandals,

another Catholic neighbour in the form of the restored

Roman power. The Catholics everywhere preferred either

Roman, Suevian, or Frankish rule to that of the heretical

Goths; even the unconquerable mountaineers of Cantabria
seem for a while to have received a Frankish governor. In
some other mountain districts the Roman inhabitants long
maintained their independence, and in 534: a large p.irt of

the south of Spain, including the great cities of Cadiz,

Cordova, Seville, and New Carthage, was, with the good
will of its Roman inhabitants, reunited to the empire,

which kept some points on the coast as late as 624. That
is to say, the same work which the empire was carrying on
in Italy against the East-Goths was at the same moment
carried on in Spain against the West-Goths. But in Italy

the whole land was for a while won back, and the Gothic
power passed away for ever. In Spain the Gothic power
outlived the Roman power, but it outlived it only by itself

becoming in some measure Roman. The greatest period

of the Gothic power as such was in the reign of Leovigild

(567-586). He reunited the Gaulish and Spanish parts of

the kingdom which had been parted for a moment ; he
united the Suevian dominion to his own ; he overcame
Bome of the independent districts, and won back part of the
recovered Roman province in southern Spain. He further

established the power of the crown over the Gothic
nobles, who wfere beginning to grow into territorial lords.

The next reign, that of his son Recared (586-601), was
marked by a change which took away the great hindrance

which had thus far stood in the way of any national union

between Goths and Romans. The king and the greater part

of the Gothic people embraced the Catholic faith. A v4*t

degree of infiuonce now fell into the handa of the Catholic

bishops; the two nations began to unite; the Goths we»e

gradually Romanized, and the Gothic langiiage began to go,

out of use. In short, tbe'Romance nation and the Romance
speech of Spain began to be formed. The Goths supplied'

the Teutonic infusion into the Roman mass. The king-

dom, however, still remained a Gothic kingdom. "Gothic,"-

not "Roman" or "Spanish," is its formal title: only a single

late instance of the use of the formula "regnum Hispania-."

is known. In the first half of the 7th century that name
became for the first time geographically applicable by the

conquest of the still Roman coast of southern Spain. The
empire was then engaged in the great struggle with the

Avars and Persians, and, now that the Gothic kings were

Catholic, the great objection to their rule on the part of the

Roman inhabitants was taken away. The Gothic nobility

still remained a distinct class, and held, along with the

Catholic prelacy, the right of choosing the king. Union with

the Catholic Church was accompanied by the •introduction

of the ecclesiastical ceremony of anointing, a change de-

cidedly favourable to elective rule. The growth of those

later ideas which tended again to favour the hereditary doc-

trine had not time to grow up in Spain before the Maho-

metan conquest (711). The West-Gothic crown therefore

remained elective till the end. The modern Spanish nation

is the growth of the long struggle with the Mussulmans

;

but it has a direct connexion with the West-Gothic king-

dom. We see at once that the Goths hold altogether a.

different place in Spanish memory from that which they

hold in Italian memory. In Italy the Goth was but a

momentary invader and ruler; the Teutonic element in

Italy comes from other sources. In Spain the Goth sup-

plies an important element in the modern nation. And

that element has been neither forgotten nor despised. Part

of the nnconquered region of northern Spain, the land of

Asturia, kept for a while the name of Gothia, as did the

Gothic possessions in Gaul and in Crim. The name

of the people who played so great a part in all southern

Europe, and who actually ruled over so large a part of it,

has now wholly passed away ; but it is in Spain that its

historical impress is to be looked for.

Of Gothic literature in the Gothic language we have the

Bible of Ulfila, and some other religious writings and frag-

ments (see notice of Gothic Language below). Of Gothic

legislation in Latin, we have the edict of Theodoric of the

year 500, lately edited by Eluhme in the Monumenta Ger-

manice Eistonca ; and the books of Yariae of CassiodoruB

may pass as a collection of the state papers of Theodoric and

his immediate successors. Among the West-Goths written

laws had already been put forth by Euric (466-484). The

second Alaric (484-507) put forth a Breiiarium of Roman

law for his Roman subjects; but the great collection of West-

Gothic laws dates from the later days of the monarchy,

being put forth by King Rekisvinth about 654. This code

gave occasion to some well-known comments by Mont-

esquieu and Gibbon, and have been discussed by Savigny

(Gescliichte des Romischen Rechts, ii. 65) and .
various other

writers. They are printed in the old collections of Linden-

brog and Heineccins. They do not seem to have been yet

reprinted in the Monumenta Germanice. Of special Gothic

histories, besides that of Jordanis, already so often quoted,

there is the Gothic history of Isidor, archbishop of Seville,

a special source of the history of the West-Gothic kings

down to Siunthala (621-631). But all the Latin and

Greek writers contemporary with the days of Gothic pre-
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dominance make their constnnt contributions. I^ot for

special facts, but for a general estimate, no writer is more

instructive than Salvian of Marseilles in the 5th century,

whose work De Gubernatione Dei is full of passages con-

trasting the vices of the Romans with the virtues of the

barbarians, especially of the Goths. In all such pictures

we must allow a good deal for exaggeration both ways, but

there must be a ground-work of truth. The chief virtues

which the Catholic presbyter praises in the Arian Goths are

their chastity, their piety according to their own creed,

their tolerance towards the Catholics under their rule, and

their general good treatment of their Roman subjects. He
even ventures to hope that such good people may be saved,

notwithstanding their heresy. All this must have had some

ground-work of truth in the 5th century, but it is not very

wonderful if the later "VVest-Goths of Spain had a good

deal fallen away from the doubtless somewhat ideal picture

of Salvian.

Of moJern writers dealing specially with Gothic history may bo

mentioned Mauso {Geschichte des OsL-Gothisckcn Rsiches in. Italicn,

Breslau, 1824); Aschbach {Geschichte der IVcstgothen,- Frankfort,

1827); Kbpke {Die An/dnge des Konigsthums hei den Guthen,

Herlin, 1854; Dahn {Die KUnige der Gcrmanen, Munich and
Wurzburg, 1861-1871); Pallmann {Geschichte dcr VolkcrwamUriing,
Gotha and Weimar, 1863-1864). It is hard to find any work in

English dealing specially with Gothic history, though much may be

learned from writers lilce Gibbon and Milman, who deal with the

Goths simply as part of some larger subject. Several chapters in

the third book of Milman "b History of Latin Christianity are of

special importance in this way. (E. A. F.

)

Gothic Languagk

By this name, which may be taken generally as denoting
the idioms of the various divisions of the Gothic nation, is

more particularly meant the language exhibited in certain

fragments of a translation of the Bible and other minor
documents, which, although preserved in manuscripts not

dating farther back than perhaps the 5th century, and
clearly written in Italy during the rule of the East-Goths,

are commonly assumed to have originated among the West-

Goths at the time when they were seated in Moesia, and to

be therefore older by at least a century than the manu-
eeripts themselves. .It is chiefly due to this assumption
that the more distinctive name of Masogoihic language is

often used, in England and elsewhere, as well as the simpler

Gothic. The latter name, however, seems to be more appro-

priate, in spite of the great probability of the assumption
referred to,—since it is, for obvious reasons, utterly impos-
sible to prove that the language of the West-Goths at that

time differed from that of the East-Goths, or, even if there

was any diiference, to show that our manuscripts represent

the original forms of the speech of their supposed West-
Gothic author. Indeed, according to a fragment of a Gotbic
calendar preserved in one of the Milan manuscripts, which
gives the name of the Gothic people as Gut-thiiula^ (thiuda,
" people "), the most correct form of the name would be
Golic. This spelling at least has obviously greater claims

to authenticity than Gothi, Gollhi, or Tordoi., and other
similar forms most commonly (although not exclusively)

used by Latin and Greek writers, whose want of familiarity

with the sounds of the Gothic language is often abundantly
manifest. From Gut-ihiuda we may infer with certainty

that the Goths called themselves Gutos, the corresponding
adjective being gutisks

We have no direct evidence of the character of the Gothic
language until the time of the above-mentioned manuscripts

;

but some conclusions regarding a more archaic state of the

* The same form of the n.imo seems to occur a second time in the
Runic inscription of the Bucharest ring, Gut-annOm hailari, "dedicated
to the Goths' treasure." C/. H. F. Massmann, in Pfeifler's Ocnnani'-.
(Vienna, 1857), ii. ).. 209 sq.\ and Ludv. Wimmer, Aa-i;.gcr j
nardiak Oklkimdighed og Historit (Copenhagen, 1867), p. 45

language may be drav;n from a careful examination of tlie

numerous words borrowed from Gothic at a much earlier

period by some of the Finnish tribes originally dwelling in

the interior of Russia." It may be safely assumed that

some at least of these words still retain forms of the

Gothic language from as early a period as perhaps the 1st

or 2d century B.c. By the same date the Goths, as well

as the other Teutonic nations, were no doubt already in

possession of the Runic alphabet, an adaptation of a parti-

cular form of the Latin characters to their special wants and

uses.^ No traces of this alphabet, however, have been left,

except the already mentioned short inscription of the

Bucharest ring, a list of the Gothic names of theco runes,

preserved in a Vienna manuscript ot the 9th century,^ and
some letters in Ulfila's Gothic alphabet, which soon sujv

planted the less convenient Runic characters, and so helped

to inaugurate the short literary period of the Gothic

language so closely connected with the name of that prelate.

Ulfila, or rather Yulfila (310-380 a.d., see L'lfila),

was a man of the most profound learning. He not only

invented, as has been said, a new alphabet for his literary

purposes, but was also able to preach and to write in Latin

and Greek as well as in his native Gothic language, and he

is reported to have left behind him a great number of tracts

and translations in these three idioms. The principal work

of his life, however, was his translation of the Bible, parts

of which seem to have reached us in the famous Codex
Argeiiteus, now at Upsala, and in several minor fragments

at Wolfenbiittel (Codex Caroliiius) and Milan [Codices

Ambrosiani, including some leaves now kept at Rome and

Turin). In this way we possess the greater part of the

gospels, considerable portions of the epistles, and a few

fragments of the Old Testament ; there is also a fragment

of a commentary on St John's gospel, commonly called

Skeireins (or "explanation"), and tlie fragment of a calendar

vAich has been already mentioned as containing the ori-

ginal form of the name of the Gothic people.^ As to the

authorship of the last two fragments nothing can be said

vath certainty ; and certain differences in language and
manner of translation make it doubtful even whether the

fragments of the Old Testament can be traced to the same
origin as those of the New. The bulk of the whole, how-

ever, may safely be ascribed to Ulfila, for it can hardly be

assumed that the same work would have been done twice

over in so short a spare of time as that lying between tea

days of Ulfila and the date of our manuscripts. The whole

character of the t;ranslation too seems to indicate a man of

Ulfila's mental power and theological learning. Although
it cannot be denied that several alterations of the original

have been introduced into our texts at a later tirue, it is

certain both that the author carefully interpreted the Greek
text (which was of course the fundamental source of his

work), and also that he consulted, and in not a few places

followed, the old Latin versions where his own ideas seemed
to differ from those of his Greek authorities.*

As a specimen of the language, and of Ulfila's mode of

translation, we may insert here his version of the Lord's

prayer:

—

Atta unsar thu in himinam. Weihnai namo thein. Qimai
thiudinassus theius. Wairthai wilja theins swe in himina jah ana

^ See Dr Wilh. Thainsen, Ueber den Eirtjtuss der Ocrinanischen

Sprachen au/ die Finn-isck-Luppischen (Halle, 1870).
'' See especially Dr Ludv. Wimmer, Huncskrijtens Oprindelse og

Udvikling i Xorden, Copenhagen, 1874.
' J. Zachcr, Das Ootlmsche AlphaM VulfilM KmJ das Runai-

alphabet, Leipsic, 1S55.
* A few Gothic words .ind names occur among the subscrjptiom: tc

two Latin charters, one of which is now preserved at Naples ; the

other, formerly kept at Arezzo, is now lost.

^ For fuller particulars see the two principal editions of the Gothic

texts by V. d. G&bclenlz uiid Loebe (3 vols. , Altenburg and Leipsic,

1843-76), and by E. Benihardt (Halle, 1875).
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airthai. Hlalf unsarana thaoa sinteinau gif nns himnia daga. Jaa
a6et uns thatei skuUns sijaima, awaswe jah, weia afletam thaim

skulam unsaraim. Jah m briggaia uns in fraistabnjai, ak lausaia

uns af thamma ubilin

The Gothic language did not very long survive the times

of Ulfila. From Ma-sia, where it had gained its highest

literary culture, it disappeared together with the Goths,

~when they were driven from these parts by later migrations.

In the western portions of Europe, that Is, in Italy, France,

and Spain, whither it had been carried by the emigrants,

the Gothic language seems to have died out even sooner

than the Gothic qationality, giving way to the overpowering

influence of Latin, and leaving behind it only a few indis-

tinct relics in some proper names and other words tliat

had been received into that victorious language. It

was only in a remote spot of the Crimea that it continued

to exist until the 16th century, when the last remains of a

'Gothic people were detected, and a few specimens of their

-language were gathered by Augerius de Busbeck, a Dutch

traveller, who visited the eastern parts of Europe in the

years 1554-1564.^

It is well known that the literary remains of Gothic are (with the

•exception, perhaps, of a few Runic insciiptions belonging to the

Scandinavian languages) by several centuries the oldest specimens

of Teutonic speech, and therefore have a particular value for the

student of the history of that family of languages. Notwithstand-

ing this fact, it would be altogether wrong to regard Gothic as the

common source of the more modem stages of these idioms. Although
verj* archaic in many of its forms atid sounds, it is in these still far

removed from the oiiginal features of the. common language, as that

was spoken before any separation of Teutonic tribes had taken place.

M9St nearly related to it seem to have been the Scandinavian
languages, which art now generally assumed to have formed, together

ffitlx Gothic, the so-called eastern branch^ of the Teutonic family,

while English, Frisian, and Low and High German belonged to a

western division.' The latter is chiefly marked by the introduction

of a considerable number of foims and sounds of a less archaic

stamp, while the eastern idioms are found to have adhered more
closely to the original forms. Thus, almost the only distinct inno-

vation in the sound-system of the eastern branch is the insertion of

a g sound iuto the groups iuia, ama, uw in accented syllables, as

ill Gothic iriggivs. Old Norse tryggr, compared with Old High Ger-

man and Old Saxon triuwi. Old English treowe, trywc, " true "; or

Old Norse hoggva, to hew, Old High German and Old Saxon
hauwan^ Old English Tw^ioan. Western Teutonic, on the other

hanJ, is at once discernible by its doubling all single consonants
ending a short root-syllable before y (w, r, /); thus Old English
tkeccan. Old Saxon thekkian. Old High German deckcn, to cover

(literally *'to thatch"), but Gothic tkakja?i. Old Norse ihckja- or

Old English sellan, Old Saxon sellian, Old High German scllcn, to

sell, but Gothio saljan. Old Norso selja. As to the inflexional

system, the accusative i>lural of nouns has in Western Teutonic
been replaced by the nominative form, as in Old English dagas,

Old Saxon dagos. Old High German tagd, days; Gothic still has
dagos for the nominative, and dagans for the accusative, the OUl
Norse forms being dagar and daga respectively. The same change
is found in the adjectives, as Old English and Old Saxon blindc,

Old High German blintc, blind {cax:i), corresponding to both Gothic
hlindai and biiTidans, Old Norse hlindir and blinda. On the other
land, the formation of the plural of certain neutral substantives by
adding an r, as in Old English lombru, lambs, Old High German
lembir (still extant in the English plural children) is entirely lost in
Eastern Teutonic (Gothic la-mba, Old Norse la?nb). Another instance
of change is to be seen in the loss of the dative case of the reflective

pronoun (Gothic sis, Old Norse sir) m Western Teutonic, the corre-

sponding forms of the personal pronoun of the 3d person being
used instead (Old English him, hire, kc.) Western Teutonic has
also introduced the use of the genitive forms of the same personal
pronoun instead of the possessive pronoun (Gothic seijis. Old Norse
Sinn) when the possessor is denoted by a feminine or a plural
(Old English has gone even farther by dropping the possessive pro-
noun altogether). In the verb, Western Teutonic has replaced the
original form of the 2d person singular of the past indicative

^ See his report and word-lists, reprinted by Massmann, in Zeit

achrijl fur Dcuisches Altertkum, L p. 345 seq. The words contained
in these hsts are not all intelligible, and some of them are clearly of
Slavonic or Iranian origin, but others are decidedly Gothic as regards
their form, thus schlipen, to sleep; criien, to weep

; fyder^ four; the
correct Gothic forms being slepan, gretan, Jidvor.

' H. Zimmer, " Ostgermanen und "Westgerraanen," in Zeiischrift
/iir Deutsches AlUrthum, lii. p. 393 sq.

ending in -i (as in Gothic and Old Koree tcast, gafl, thou wert,

gavt-::*,) by the corresponding form of the subjunctive (Old English

ucere, gcdfe. Old Saxon and Old High Geiman udri, gdbi).

Western Teutonic has also lost the faculty of deriving passive or

intransitive verbs from active verbs or adjectives by adding the

syllable -na- after the root-syllable, as in Gothic fnUnan, Old
"SoTse/iiHna, to be filled, as compared with Gothic /u?/5, Old Norse

ful/r, full ; or Gothic /w///a7t, Old Norse /?///«. to hll. Only a very

few instances of this formation are left m Western Teutonic, such
as Old English ictccnan, to awaken [intrans. ], or Icornian, Genrian

Icrnen, to learn {cf. Old English wcccan, German wccken, to awaken
[trans.], and German Ickreu, to teach). As to the vocabulary, we
may mention the loss of the verb ddn, to do, in Gothic and Scandi-

navian. The most conspicuous peculiarity in the syntax is the

frequent use of the dative (or perhaps originally the instrumental

case) instead of the accusative in Eastern 'teutonic.

Among the Teutonic languages Gothic holds by far the foremost

rank as regards the regularity of its sound-system and its inflexion's.

The vowel system is remarkable for the absence of the short e and
sounds, except in a few places where ? and 5 (spelt ai and an)

occur under certain consonantal influences. Umlaut, or assimilation

of root-vowels to a following a-, i-, or u- sound, is not discernible

in Gothic. Thus we find only five short vowels, a, {ai), i, (ait), u\
five long vowels d, e, t (spelt ci), o, u ; and three diphttiongs ai,

ait, and iu. There may have been other distinctions of vowel-

qualities besides those expressed in spelling, but we have no means
of definitely settling this question ; so much, however, can be said,

that the long vowels, and especially e and 6, probably had the close

sounds, since these are often interchanged with ci and u in our

manuscripts. The spelling of the consonantal system is also very

simple. Besides y, w, r, I and three nasal sounds (the guttural

nasal being expresssed by g after the Greek fashion), we find three

voiceless stops, ^, (, k {q being only a combination of kio); three

voiced stops, b, d, g; four voiceless spirants, /, s, th, h; and only

one di.stinct sign for a voiced spirant, z. This system of spelling,

howrver, is obviously insufficient to express all the sounds of the

language,—an insufliciency partly due to the fact that the transcrip-

tion of the Gothic speech-sounds was chiefly an imitation of the Greek
graphic system, which, at least in Ulfila's time, had become rather

imperfect, inasmuch as different sounds developed out of one so;ind

of an earlier period were still often expressed by the same sign (just

03 in the English orthography of the present day). It is highly

probable, for instance, thnt the signs of &, d, g of the Gothic
alphabet not only expressed the sounds of voiced stop consonants

{vicdicc), but also represented the sounds of voiced spirants, such as

English V and soft ih, or North German g after a vowel (thet^e

values being the only ones left to the Modem Greek signs $, y, S).

Hence the regular change of b, d final after a vowel into/, ih, as in

gaf, I gave, from giban, to give; or bath, 1 bade, from bidjan, to bid.'

Great regularity prevails also in the inflexional system. In the

substantival and adjectival declensions the instrumental case has
become extinct by an early confusion with the dative (the case

commonly called dative being, in fact, a mixture of forms of the

original dative and the instrumental and local cases), while in the

Western branch of Teutonic it was still in frequent use. At the

same time, Gothic is the only Teutonic idiom that has still pre-

served, in a few cases, the vocative in a form distinct from that of

the nominative {fsks, fish, for instance, hstsfsk in the voc). The
adjectival declension is remarkable for the retention of special forms

of the i' and «- stems, which in all other Teutonic languages have

been transferred to the inflexion of the j'a- stems. In the pro-

nominal inflexion the instrumental case has been kept distinct in a

few instances, such as the, kve (the latter form being the same as Eng-
lish why). There are also some relics of the dual number left in

the 1st and 2d personal pronouns. As for the verb, Gothic is

quite unique in retaining the old formation of the passive voice by
means of simple derivation (as in bairada, bairanda, he is, they are

borne, Greek iptperat, iptpoyrai), the dual number of the 1st and 2d
persons throughout the whole active voice {bairos, bairats, we, you
two bear, ift the indicative, or bairaiva, bairaits in the subjunctive,

or beru, beruts, we, you two bore [iud.], and bereiva, bcrcits [subj.]

along with the plural forms bairam, bairith, kc), and the 3d

person of the imperative (as bairadau, bairandau, he, they shall

bear, Greek <pfp4ru}, ipfp6yTay). The different verbal classes are of

course the same as in the other cognate idioms; but they are kept

more completely distinct in Gothic, for it is only there that the

reduplication has been preserved intact in the past of the redupli-

cative verbs, Gothic haihald, 1 held, for instance, corresponding to

such shortened forms as Old Norse heli, Old English kcoJd, Old
Saxon h^ld, and Old High German hilt, healt, hicU. Gothic ag.iin

is the only language that seems to give u9 a clue to the explanation

of the formation of the past in weak verbs. There wo find such

' See W. Weiugaertner, IXe Aussprache des Gothiscken (Leipsic,

1658) ; F. Dietrich, Cebsr die Aussprache des Gothischen (Marburg,
1862); H. Paul, " Zur Lautverschiebung," in 5«77-d^tf2Kr.f?e5c/iicAt>

der Deutscken Sprache ur.d Literutur^ i. 147 sq. (Halle. 1874)
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plural forms as hauHdedum, we heard, while in Old Norse we have

simple heyr-Sum^ in Old English hicr'don, &c. Now, this -dedum
would be exactly the corresponding form of the verb don, to do

(lost in Gothic, as mentioned above), bo that hausi-dedxim must
once have meant " we did hear."

Notwithstanding all these instances of great antiquity we must
be on our guard against the assumption that Gothic in all its

features bears the same archaic stamp. In fact, it often goes

farther than the other cognate idioms in dropping short final

vowels. There are no traces left of the short vowels originally

ending a- or i- stems in declension ; thus, daga from daga-, day;

haunl from homa-, horn; gasts from gasti-y guest; hugs from hugi;

mind ; but there are many instances of the preservation of these

vowels in the other languages, such as dagar, horua, gastir in Old
Scandinavian Runic inscriptions, or hyge in Old English, or hugi in

Old Saxon and Old High German.' Even the regularity of the

inflexional system is often not archaic, but due to later assimilations

of forms originally more distant than in Gothic. The most striking

instance of this is perhaps' the loss, in the verbal system, o^ the

so-called grammatical cliange, that is, the transferring of a voiceless

spirant into a voiced spirant after a syllable unaccented in the

earliest time before the general Teutonic rule of 6xing the accent

ou the root-syllables had come into use.* This change (still dis-

cernible in such English forms as / teas, we were) was fully de-

veloped in all otller cognate idioms, as for instance in Old English,

cf. ic WCE3, we wciran, or eeosan, to choose, ic ceas, we curon, gecoren,

kc, these forms standing for wd^, weztim, &c. Gothic has given

up the voiced sound altogetlier, forming simply w'oj, westtm, or

kiusan, kati3, kiisum, gakusmis. It is only in some isolated words
(such as fadar and brolhar, corresponding to Sanskrit pittir and
bhratar), and some derivatives that even traces of this fundamental

rule are now to be found in the Gothic language. fE. SI.)

GOTTFRIED. Meister Gottfriud cf Strasburg, the

most brilliant German poet of the Middle Ages, flourished

about the end of the 12th and beginning of tlio 13th

century. Of his life and position we have no certain in-

formation, for he has told us next to nothing about him-

self, and contemporary records are dubious and confusing.

It vfould seem, however, that he was a man of good birth

and position, who filled an important municipal office in his

native town of Strasburg. His chief work was written

about 1210, and we may confidently place his death

between 1210 and 1220. We know from his writings that

lie was a man of high culture, but it is almost certain that

he was not a priest. Of this his occasional sneers at the

clergy are perhaps a better proof than the dubious morality

of much of hij work. Gottfried wrote one great poem,

Tristan und Isoll. The story is of Celtic origin ; it came
first from Britain and Ireland, thence was carried to France,

and thence to Germany. Few stories have been so often

treated or have hud so wide au influence upon literature.

A very few words will suffice to give Gottfried's version

of it. King Mark of Cornwall has a nephew named
Tristan, whom he sends to woo vicariously, and bring

homo as queen of Cornwall, the beautiful Isolt, princess

of Ireland. The young man goes on his mission, is suc-

cessful, and sets out with Isolt on the homeward journey.

Before they reach Corni^dll, however, they unfortunately

drink a love potion which Isolt's mother had intended to be

given to her daughter by the king of Cornwall. The con-

sequence of the mistake is that the young people fall madly
and hopelessly in love with one another. The wild force

of their passion soon causes them to disregard morality and
prudence alike, and the bulk of the poem is devoted to an

account of the numerous complications which in time arose.

Of course the king soon becomes suspicious, and at last his

suspicions become certainties. Tristan withdraws to Nor-

mandy, and enters into an alliance with a princess of the

land, whose very name— Isolt, the wliito-handed—has a

strange charm for him, But he finds that be really cares

* E. SieveiN, in Beilrdge eur Geachichte der Dcvischtn Sprache und
Literaiur, v, 101 eq. (Halle, 1878).

* W. Brauno, " Ueber den frrammatischcn Weclwel,** in Uettrdgc,

&0., i. 613 sg. ; K. Verner, " Ueber eine Ausnabme dcr ersten Laut-
venjchiebung," in t^eiUchri/t yUr verglcichendo Sprackwiiaenscho/t,
xiiu. 97 tq. (Berlin, 1S77),

nothing for this new Isolt; the memory of his old love

rises powerfully in his soul ; and he gives uttera.nces to his

doubts and perplexities in a soliloquy, with which the

poem abruptly concludes.

Tristan is thus au unfinished work ; still it is a tolerably

long one, as it consists of 19,552 short rhymed lines. The
style is higldy finished. There is an artistic choice of fit

words, a frequent use of antithesis and word-play, and a
skilful management of the versification. But these are, of

course, only side matters. The permanent interest of the

poem consists in its representation of human passion, and
in the knowledge it shows of the human htart. The plain,

rude story, when told by Gottfried, takes a depth and
pathos that are hardly its own. All is described, too,

with such clear, bright touches, and such vivid force, that

the poem seems somehow a tale of our own time. Its

morality indeed is not high ; but this objection did not

probcbly occur to those who first read it. If we judge it

by a purely art standard, we must pronounce it worthy of

an important place in the literature of Europe. Tristan

was not allowed to remain a fragment. Ulrich von
Tiirheim (about 1236) and Heinrich von Freiberg (about

1270) botli wrote continuations and conclusions of the work,

which certainly fell far short of the original.

Of Gottfried's other writings, only some lyrics in the

ordinary style of the minnesingers remain to us. Two
longer poems, entitled Lobgesang auf die Jungfrau Maria
and Gedicht von der Armuih, were long attribated to him,

but recent criticism has conclusively proved that they are

the work of others. Gottfried's influence on German
literature was very great, and a proof of this is the

number of poets who tieated the same subject after the

plan he had laid down. All these, from Hans Sachs

(1494-1576) to Immermaun (1796-1840), may fairly be
claimed as his followers.

The chief editions of Gottfried's Tristan are those of Fr. Heinricb
v. d. Hagen (a complete edition, with the continuations, Bresl.,

1823), Groote (Berlin, 1821), Massmann (Leip., 1843), and Bechstein
(containing a very able and complete introduction, 2d ed., 2 vols.,

Leip., 1873). See also the translations into modern German, with
continuations, &c., by Herm. Kurz (Stuttg., 1844, 3d ed., 1877),

and Karl Simrock (2d ed., Leip., 1875). For what is known of the-

life of Gottfried see Kurz's "Zum Leben Gottfried von Strassburg"

(in the Augsburg. Allgemeine Zeitung for 1868, and Germania, 15
jahrgang); and as to the sources of the story, Franck's Tristan,

et JsoulT (Paris, 1866), and F. Compart, Die Sngenid>erlie/er-

wngen in den Tristan-Epcn Eilharts von Obergc und Oott/rieds

von Strassbul-g (Giistrow, 1876).

GOTTINGEN, the chief town of a circle of the same
name in the land-drostei of Hildesheim and province of

Hanover, Prussia, is pleasantly situated at the foot of the

Hainborg in the fertile valley of the Leine, about C7 milea

to the south of Hanover, on the Hanover and.Cassel railway,

ft is traversed by the Leine, which separates the Altstadt

from the Neustadt and Masch ; and it is surrounded by
ramparts which are planted with lime trees and form an

agreeable promenade. The streets in the older part of the

town are for the most part crooked and narrow, but tlie

newer portions are spaciously and regularly built. Apart

from the churches and the numerous university buildings,

it has few structures of any public importance. There are

several thriving industries, including, besides the various

branches of the publishing trade, th 5 manufacture of

woollen and cotton goods, and of physical and mathema-

tical instruments. The university, the famous Georgia

Augusta, founded by George II. in 1734, and opened ia

1737, rapidly attained a leading position, and in the year

1823 its students numbered 1547. Political disturbances,

in which both professors and students were implicated,

lowered the attendance to 860 in 1834 ; and the expukion

of the famous seven professors (Albrecht, Dahlmann, Ewald,

Gervinus, Weber, and the brothen Grimm) in 1837 still
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further reduced ita prosperity. The events of 1848, on the

other hand, told Bomewhat in its favour; and since the

annexation of Hanover in 1866 it has been carefully

cherished by the Prussian Government. In the winter

session 1877-78, ita students numbered 909, and the teach-

ing staff 124,—its numerical strength thus entitling it to

rank as the eighth on the list of German universities. The
present professoriate includes, among other distinguished

names, those of Benfey, Lagarde, Lotze, Kitschl, and
Weber. Amongst those' who have been teachers within its

walls may be mentioned, besides the seven already named,

Haller, Oesner, Gatterer, Sprengel, Heyne, Blumenbach,
Herbart, Heeren, O. Muller, K. F. Hermann, and Eichhorn.

7-
Lulii

1 Obsorvdto]

9. Chemical Lahom
tory.

8. BcHdhig Room.
4. Catliolic CliurclL

Plan of Gottlngen.

6. Uiilvorwify Cliiii-ch

6. St Joliil'a CllurolL

7. Towuliniisic.

8. GyiiinntliiiH.

9. t'ftlvetilly.

10. St Jumcs'a Church.
1 1. I.cctui'0 Uooms.
12. licfoniiod Church.
I;[. SyniiRoguo.
14. LILiiury and Mu.soiun.

Neander, EwalJ, and the distinguished chemist Biinson, it

may bo added, were natives of Outtiiigen. Tlio university

library contains upwards of 500,000 printed vuluiues and
6000 manuscripts. There is a good chemical laboratory,

as well as adequate zoological, etlinographical, and minoia-
logical collections, the most remarkable being Bluinoiibacli's

famous collection of skulls. Tlio other establishments
more or less connected with the university, sui;h as the
observatory, botanical garden, and various hosjiitalit, do
not call for special notice. The Gesollscliaft der Wis-
scnschaften publishes the long-established and well known
Gutliiii/isclie Gotchrle Amoigen. The population in 1875
numbered 17,057.

Tho curliest montiou ot a vill.tao of Gojins or Giiliiif!i occurs iu
documents of about Q.'iO A.n. Tlw plura roi-fivoil miitiii'ipul ri;,'lits

fiom the epiiioior Otlio IV. nbuut 1210, iiiul from 12S6 to 1463 It

was tlio soat of tlio minooly lionso of limuiiSiclnvoig-CUttingon.
Oaring this poiiod it hold a high pluco nmong tlici towns of tho
Hnnsoatio Loaguo. In 1531 it joiuod tlio llcforrnation niovcmont,
>ud in tho following contniy it sniroroil coiiBidoiably by tlio Tliiity
Yoivrs' War, having boon tiikon by Tilly in lG-26, aftor a siogo of
25 days, and rouaptuiud by tho Swodos iu 1632. After a coiTtuiy
)f ikwiy, it \in% anew brouglit into iin|iortanco by tho oslablishini'Ut
if its university

;
and a marked incrcaso in its industrial and coin-

ncrcial prosperity h.oa again taken jilaeo in rooont yoara.
See Schmidt, Urkiuirlonbuch dcr Slndl GilUiugm MOO-ISOO

,1867); Piittor, Vcrsnih einer akrulcmischm Odchrleiiijasrhufili: dcr
VulvcrsUat Oollingcn (1765 SSI, continuod by Saalfel'd (1820) and
°y P«sterley (1838); Ungor, GoUinijeit. vnd die Georgia Augusta,
i872.

GOTTSCHALK, or Qoteschalcus, surnamed Fdl-
GENTius, a prominent figure in one of the most important

theological controversies of the 9th century, was the

son of Bemo, a. Saxon count, and, having been devoted

(oblatus) from infancy by hia parents to the monastic life,

was trained at the monastery of Fulda, during the abbacy
of Hrabanus Maurtis, and while Walafridus Strabus was a

member of the fraternity. At the approach of manhood he

made atrenuoos efforts to be released from his vows ; and
he actually succeeded in obtaining from a synod held at

Mainz in 829 the necessary dispensation; but through the

hostile influence of his abbot this was afterwards cancelled

by Louis the Pious, though as a slight mitigation of the

harshness of this treatment he was permitted to remove tc

the monastery of Orbais, in the diocese of Soissons. Here

he devoted himself to ardent study of the writings ol

Augustine, with -the result that he became an enthusiastic

believer in the doctrine of absolute predestination, in one

point going even beyond his master—Gottschalk believing

in a predestination to condemnation as well as in a predes-

tination to salvation, while Augustine had contented him-
self with a doctrine of preterition as complementary to hia

doctrine of election. While returning from a pilgrimage to

Rome in the year 847, Gottschalk, happening to pass a

night at a hospice in Friuli, came into contact with Netting,

the newly elected bishop of Verona, and expounded to him
his peculiar views. The bishop, apparently without saying

much at the time, carried word to Hrabanus Maurus, who,

meanwhile, had become archbishop of Mainz ; tlie lattei

lost no time in issuing two letters, one to his informant and

another to Count Eberhard of J'riuli, in both which he

denounced the opinions of Gottschalk with some reckless-

ness and great violence. On tho one hand, he accused hi;

adversary of neglecting the distinction between foreknow-

ledge and foreordination ; on the other hand, he himsell

refused to recognize any difference between predestination

to punishment and predestination to sin. At a synod held

in Mainz in presence of the emperor .in 848, Gottschalk

presented himself with a written explanation and defence

of his views; he was, however, very summarily found
guilty of heresy, and handed over to his ecclesiastical

superior, Hincmar of Eheims, to be dealt with as his crime

might deserve. Having again assumed the defensive in an

assembly at Chioray in 849, he was once more condemned,
— on this occasion not only as a heretic, but also as a de-

spiser of authority, and as a disturber of the church's peace,

—and sentenced to be whipped severely and rigorously

imprisoucd (durissimis veibcribus castigari et secundum
ecclesiasticas regulas ergastulo rctrudi). The place selected

for his captivity was the monastery of Hautvillicrs in the

diocese of Eheims, and here he languished throughout the

remainder of his life, a period of twenty years, notwitlistand-

iiig the efforts of influential friends and his own pitiful

appeals. Prudcntius of Troyes, Wenilo of Sens, and Floras

of Lyons successively expressed opinions more or less in

favour of his views ; nor did Hincmar derive much real aid

from the dialectical skill of Erigena, whom he had called

in as an authority on the other side. Various synods met,

reached widely discrepant opinions on the burning question,

and ultimately postponed its settlement to a future council

in less troubled times. The summons of Pope Nicholas I.,

in 863, calling Hincmar to account for his harsh conduct,

unfortunately neVer took effect ; and the result was that,

after many renewed attempts at conviction and persuasion

on the part of Qottsclialk—he even proposed to sgttle the

question by ordeal of fire—he was suffered to die unheeded

in 868, and, by orders of his inhuman adversary, was buried

in unconsociated ground. It may be added that Gottschalk

had attempted to establish a counter charge of heresy

against Hincmar, on account of the latter's substitution
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oi " Sanicta Deltas " for " Trina Deltas " in a current hymnr

i'ht3 was thougtt to savour of SabeUianium ; but the ortho-

dox archbishop succeeded at once in purging himself from

iuch an imputation of heretical pravity.

The story of Gottschalk lias been told with great fulness by

N'eander and Gieseler. See nlso Gfriirer's Unkrsuchung tiber Alter,

Ursprung, uiul Zweck dcr DckrctaJen dcs falschcn Isidorus, 1848.

GOTTSCHED, JoHAN^f Christoph (1700-1766), a

C<erman author and critic of considerable influence in his own

time, was born, 2d Februiry 1700, at Judithenkircli, near

ICdnigsberg. He studied philosophy and literature at

Kbnigsberg, was appointed professor, iirst of poetry (1730),

afterwards of logic and metaphysics (1734), at Leipsic,

fiUed various other important offices in connexion with the

university, and died 12tli December 1766. His chief works

were a tragedy entitled Per sterbende Calo (Leipsic, 1732)

—poor enough rubbish, though it had great but short-

lived popularity; Deutsche Schauluhne {\"iO-i5), a col-

lection of plays, some of which were written by himself,

his "wife, J. C. Schlegel, and their friends, whilst others

were translated from the French classical dramatists

;

N'othiger Vorrath ziir Gesichle der deutschen drqunatischen

Dichthunsl (1757-1765), intended to contain an account

if all previous German plays Though not complete, the

last is a very valuable and important work. Besides these,

Gcottsched wrote a number of eduoational works, and

;dited several journals devoted to literary criticism. He
(f.18 a pedant, but there is no doubt that be did good

md lasting service to German literature. When Jie began

;o write, the stage was occupieJ by plays in which extra-

vagant rant did duty for eloquence, coarse vulgarity fur

wit, and the wildest improbabilities for inventive incident.

In the writings of the second Silesian school the utmost

2xtent of absurdity was reached. Gottsched set his face

against such productions. He enunciated rules by which

the playwright must be bound; he insi.sted on the observance

of the dramatic unities, and pointed to the French drama

OS the best possible model for the German stage ; moreover.

his criticism did much to regulate and purify the German
language. Unfortunately he went too far. He placed

himself in opposition to the Swiss writers Bodmer and

Brtiitinger, who were bringing before the German public

several of the great English writers, more especially Milton
;

he refused to recognize the rising genius of Klopstock and

Lessing, and still went on enunciating rules when the time

for that was past, and praising mediocre writers as if they

had been great geniuses. . So it came to pass that his in-

fluence speedily declined, and that before his death his

name became almost proverbial for pedantic folly. Of all

lots his was the hardest, for he outlived his own reputa

tion. His wife, Luise Adelgunde Victorie Kulraus (17J3-

1762), was his faithful helper in his literary labours, and

herself an authoress of reputation. Among other work?

she translated the Spectator (9 vols., 1739-43) and Bope'e

Rape of the Lock (1744, new ed. 1772). After her death

her husband edited her Gedichte, with a memoir (1763).

See Danzel's Gottsched und seine Zeit, Leipsic, 1848.

GOTZ, JoHANN NiKOLAUs (1721-1 781), a minor German

poet, born at Worms, 9th July 1721, studied theology at.

Halle (1739-1742), where he became intimate with Gleim

and Ua, acted for some years as military chaplain, and

afterwards filled various other ecclestiastical offices. He
died at Winterberg, 4th November 1781. The writings

of Gbtz consist of a number of short lyrics and several trans-

lations, of which the best is a rendering of Anacreon.

His original compositions are light, lively, and sparkling,

and are animated rather by French wit than by German

depth of sentiment. They give easy expression to some un-

expected whim or conceit, and, though utterly destitute of

deplh or force, are yet very pretty specimens of elegant

trifling. Of that sort of work it would be difficult to find

more favourable examples than Thamire an die JioseM, and

An eine Roman sleserin. See Giitz's collected works, with

biography by Ramlor (Mannheim, 1785, new ed., 1807)

also J. H. Voss, Brie/e iiber Giiiz und Ramler (Mannheim,.

1809).

END OF TOLUUE TENTU.
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G
GABBRO-GAGERN

GABBRO, a rock consisting essentially of the
two minerals plagioclase feldspar and diallage. It

shows a thoroughly crystalline granitoid texture,
with no trace of any base. The plagioclase is a basic
variety—labradorite being commonest, but ano-
thite is also sometimes present in abundance. The
•diallage may usually he noted by the pearly or
metalloidal luster on its cleavage planes. It is usu-
ally brownish or dirty-green in color. Olivine is

also often a constituent of gabbro, and some apa-
tite is almost invariably present. In certain kinds
of gabbro other varieties of pyroxene appear; and
among other minerals which occasionally occur in

gabbro may be mentioned hornblende, magnesia,
mica, magnetite, ilmenite, quartz. The rock is of

igneous origin, and occurs in association with the
crystalline schists as large amorphous masses or
bosses. Sometimes it appears in the form of thick
sheets and bosses, associated with volcanic erup-
tive rocks.
GABELLE : in France, a word sometimes used to

designate every kind of indirect tax, but especially
the tax upon salt. This impost, levied in 12S6 by
Philippe IV, was meant to be only temporary, but
was declared perpetual by Charles V. It was un-
popular from the first, and the attempt to collect
it occasioned frequent disturbances. It was finally

suppressed in 1789. The word gabelle also indi-

cated the magazine in which salt was stored.
GABERLUNZIE, an old Scotch term for a

beggar.
GABORIAU, Emile, the great master of " police

novels," born at Saujon in Charente-Inferieure, in

1835, died Sept. 28, 1873. He had been a contrib-
utor to some of the smaller Parisian papers, when
lie leaped suddenly into fame with his story, L'Af-
faire Lerouge (1866) in the feuilleton to Le Pays.
This was quickly followed by other works of note.
GABRIEL CHANNEL, between Tierra del Fuego

and Dawson's Island, is about 25 miles in length,
and varies in width from two to three miles at the
extremities to half a mile midway. The shores are
abrupt masses of rock rising to the height of 1,500
feet. The channel is subject to violent whirlwinds.
GACHARD, Louis Prosper, writer on the his-

tory of Belgium, born at Paris, March 12, 1800, died
Dec. 24, 1885. He spent the greater part of his life

as keeper of the archives at Brussels. He edited
from the national archives of Belgium and Spain
the correspondence of William the Silent, Philip
II, Margaret of Austria, and Alba, and wrote Les
Troubles de Gand sous Charles T, and Helraite et

Mori de Charles V, besides other books dealing with
the history of Belgium.
GADE, Niels Wiluelm, musical composer, born

at Copenhagen, Feb. 22, 1S17. He became known
by his Echoes of Ossinn, studied at Leipzig, and was
Mendelssohn's successor as leader of the Gewand-
'liaus concerts there. In 1868 he was appointed
xnaster of the Chapel Royal at Copenhagen. He
has composed symphonies, an octet, the Erl King's
Daughter, and n^her works. Gadedied in 1890.

GADFLY, an insect of the genus CEstrus, which
stings cattle and horses, and deposits its eggs in

their skin, one in a place, which, hatching, live on
the integument under the skin until fitted to
«merge. The maggot then drops to the ground.

where it burrows, and undergoes its transforma
tion to the perfect fly. The ovipositor of the femal<-
is formed of a horny substance, and consists of four
telescopic tubes, of which the last terminates ii

hooked joints. In depositing her egg the fly doe^
not remain longer than a few seconds on tht

animal's back. The cattle are said to exhibit alarn
and excitement at the presence of a gadfly. Abou'
twenty species are known in the United States
some native, and some imported with our domes
ticated animals. See Britannica, Vol. VII, p. 256
GADSDEN, the county-seat of Etowah county

Ala., on the Coosa River. Yellow-pine lumber i^

here manufactured, and in the vicinity coal and
iron are found.
GADSDEN, Christopher (1724-1805), an Ameri

can patriot. He received his education in England
from 1741 to 1745 he was a clerk in a counting-
house in Philadelphia, and then made a secono
visit to England. After his return to America hi

engaged in business on his own account, and ac
cumulated a small fortune. In 1765 he was a dele-
gate to the first Colonial Congress, and in 1774 t(

the first Continental Congress. At the beginning o
the Revolutionary war ne entered the army as a

colonel, and in September, 1776, was promoted t(

the rank of brigadier-general. For a time he was
lieutenant-governor of South Carolina, and was i

franier of the State constitution. He signed thi

capitulation when Charleston was taken by Si;

Henry Cimton in 1780, and, refusing a parole, wa-
imprisoned for forty-two weeks. In 1782 he wa?
elected governor of South Carolina, but declinec
the office on account of his age.
GADSDEN, James (1788-1858), a United State.-

statesman. He served in the war of 1812 as lieu

tenant-colonel of engineers, and later was Jack
son's aid in the expedition to examine the mill

tary defenses of the Gulf of Mexico and the south
western frontier. In 1818 he served in the Semi
nole campaign. In 1822 he retired from the armi
and settled in Florida as a planter. In 1824 he be
came a member of the territorial council ; was :

commissioner to remove the Seminoles fror
northern to southern Florida, and in 18.53 wa
made minister to Mexico. He shortly after retire'

to private life.

GADSDEN PURCHASE, a name given to tha"
portion of New Mexico and Arizona which was pur
chased from Mexico by Gen. James Gadsden fo;

the United States, Dec. .30, 1853. The Governmen-
paid $10,000,000 for the territory, which comprise':
an area of 4.5,535 square miles.
GAGE, Matii,d.\ Joslyn, an American reformer

born in 1826. From 1852 to 1861 she spoke on reforn
measures, and advocated the abolition of slavery
From 1878 to 1881 she edited the Syracuse, N. Y.
" National Citizen," and is the author of Woman A
An Inventor (1870). With Susan B. Anthony an( .

Elizabeth Cady Stanton she compiled the Histor

of Woman Suffrage (1881-86).

GAGERN, Heinrich Wilhelm Augi'st, Frei
hbrr von (1799-1880), a German statesman, bori
at Baireuth, Aug. 20, 1799. He was one of th.

founders of the student movement of 1815-ir
After holding office under the government o
Hesse-Darmstadt down to 1848, he became in tha'
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year one of the leading politicians of the Frank-
fort parliament, of which he was elected president.
In 1S49 he resigned his position, and shortly after

retired to private life. Pensioned off in 1872, he
died at Darmstadt, May 22, 1880.

GAINES, Edmund Pendleton (1777-1849), an
American soldier, lie entered the army in 1799

;

became major, then colonel, and in 1814 brigadier-
general. The same year he was brevetted major-
general for gallant conduct at Fort Erie, where he
was severely wounded. He also received the
thanks of Congress, with a gold medal. He was
afterwards active against tlie Seminoles in Florida,
and in 1836 conducted an expedition against Os-
ceola, in which he was again severely wounded.
GAINES, MvR.i Cl.vrk (1805-85), an American

heiress, wife of Gen. E. P. Gaines. She is known
through the extraordinary lawsuit with which her
name was associated, and through which she be-
came heir to her father, Daniel Clark, whose for-

tune was estimated at .t!.S5,000,000. Clark died in

181.3, and his estate was disposed of under the pro-
visions of a will dated 1811. Some time afterward,
however, witnesses were found who had seen and
read a will, dated 1813, which left the entire for-

tune to Myra; and in 1856, although this will was
never discovered, the Supreme Court of Louisiana
decided that the missing will should be received as
the last will of Daniel Clark. Only a small por-
tion of the original fortune, however, came into
the possession of the claimant, the rest having been
swallowed up in the legal proceedings that pre-
ceded the final victory.
GAINESVILLE, a health resort of Florida, and

the county-seat of Alachua county. It contains a
State normal school.
GAINESVILLE, the county-seat of Hall county,

Ga., situated on the summit of the Chattahoochee
ridge that divides the waters, of the Gulf and the
Atlantic. It has mills, machine shops, car shops, a
college; and its fine springs, which are clialybeate,
limestone, and freestone, make it a health re-

sort.

GAINESVILLE, the county-seat of Cooke county,
Texas, eight miles south of Red River. It contains
educational institutions, and the chief business of

the people is stock-raising and farming.
GAIRDNER, James, historian, born at Edinburgh,

March 22, 1828; attended lectures in the University
there, and at 18, as a clerk, entered the Public Rec-
ord office in London, where he became assistant
keeper in 1850. He has distinguished himself by
the rare combination of profound erudition, patient
accuracy, and judicial temper which he has shown
in the editing of a long series of historical docu-
ments.
GAIRDNER, AVilli.\m Tennant, a distinguished

physician, born in 1824. He graduated M. D. at
Edinburgh in 1845, becoming fellow of the Royal
College of Physicians there in 1850, and afterward
LL. D. of Edinburgh, and M- D. of Trinity College,
Dublin. He was appointed by the crown in 1862 to
the chair of practice of medicine in Glasgow Uni-
versity ; was president of the medical association
there in 1SS8, and is physician in ordinary to the
Queen for Scotland. He has contributed many val-
uable papers to the special medical journals.
GAIKLOCH, an inlet of the sea on the West

coast of Ross-shire, six miles in length, which gives
name to a parish and village.
GAISFORD, Thomas, D. D. (1780-1855), a distin-

guished classical scholar, born at Ilford, AVilts, in

1780, graduated at Christ Church, Oxford, in 1S04,

and in ISll was appointed regins professor of (ireek
at Oxford. From 1819 to 1847 he was rector of
Westwell, Oxfordshire. In 1831 he became dean of

Christ Church. He died in 1855, and in his memory
a Greek prize was founded at Oxford.
GALATONE, a very ancient town in the south of

Italy, in the province of Lecce, about nine miles
northeast of Gallipoli, situated in a very rich but
insalubrious plain. Population, 5,559.

GALA WATER, a stream of Edinburgh, Selkirk,
and Roxburgh shires, Scotland, rising among the
Moorfoot Hills, and winding 21 miles south-south-
east past Stow and Galashiels, where, after a total
descent of 800 feet, it falls into the Tweed, a little

below Abbotsford, and 2,'.< miles west of Melrose.
In its valley, the ancient Wedale, Skene localizes
one of Arthur's battles.
GALAXY, or the Milky-way, the great luminous

band wliich nightly stretches across the heavens
from horizon to horizon, and which forms a zone
very irregular in outline, but completely encircling
the whole sphere almost in a great circle, inclined
at an angle of 63° to the equinoctial. At one part
of its course it opens up into two branches, one
faint and interrupted, the otlier bright and contin-
uous, wliich do not reunite till after remaining dis-

tinct for about 150°. Its luminosity is due to in-

numerable multitudes of stars, so distant as to be
blended in appearance, and only distinguishable by
powerful telescopes.
GALE, or Sweet Gale, a species kindred to tlie

North American candlelierry, and widely distrib-

uted through the peaty uplands of the Northern
hemisphere. Its leaves and berries are dotted
with resinous oil-drops, which have a most agree-
able fragrance, and formerly gave it a most exten-
sive range of uses in the domestic economy.
GALENA, a city and the county-seat of Jo

Daviess county. 111., situated on the Fevre River
six miles from its entrance into the ^Mississippi.

By railroad it is 19 miles east-southeast of Duliuque,
and 133 miles west-northwest of Chicago. Steam-
boats can ascend the river to Galena, which is

about 100 miles by water above Davenjiort, Iowa.
Tlie principal exports are lead (mined and smelted
in the vicinity), zinc, dairy products, and grain.
Population in 1890,6,406.

GALERITES, a genus of fossil sea urchins, pecu-
liar to and abundant in the Cretaceous system.
The generic name, as well as that popularly given
to them in tlie districts where they abound, viz.,

"Sugarloaves", is descriptive of the conical shape
of their shell. The body in breadth is nearly circu-

lar or polygonal. The under surface is entirely
flat, and has the mouth placed in its center, with
the vent near the margin. There are five avenues
of pores reaching from the mouth to the summit.
The fossils are often found silicified.

(t.VLES, Joseph (1760-1 S41), an American jour-

nalist. He published the " Register" in Shettield,

England, for several years, and in 1793 sold h.is

journal and came to the United States. He then
edited the Philadelphia " Independent Gazetteer."
till 1799, when he removed to Raleigh, N. C, and
founded the " Register," which he continued to
publish until he reached an advanced age. He
then became interested in African colonization, and
was an active member of the American coloniza-

tion society until his death.
GALES, Joseph (17S6-1SG0), son of the preced-

ing, also an American journalist. In 1807 he be-

came connected with the Washington "National
Intelligencer," and in 1810 succeeded to tlie sole

proprietorship. In 1S12 he formed a. partnership
with William Winston Seaton. and in 1813 the "In-
telligencer," which had previously been a tri-

weekly paper, became a daily. Mr. (iales con-
tinued his connections with this journal until his

death.

t
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GALESBURG, a city of Knox county, 111., 53
mili^s west-northwest of Peoria, lt>i miles west-
southwest of Chicago. 43 miles east by north of Bur-
lington, Iowa, and 99 miles northeast of Quincy.
Galesburg is directly connected with all these
cities by railroad. It is surrounded by fertile prai-

ries, and is noted for its educational institutions. It

has several foundries and machine shops, and
manufactories of brooms, corn planters, carriages,

etc. Population in 1890, 15,212. See Britannica,Vol.

X, p. 24.

GALESVILLE, the county-seat of Trempealeau
county. Wis., on Beaver Creek. It has a university,

a flour mill, stove works, and a barrel factory.

GALIGXANI, John- Anthony (1796-1873), and
\Vii.Li.\M (1798-1882). Parisian publishers, born in

London, the former Oct. 13, 1790, the latter March
10, 1798. They published the "Messenger," and
made it an important medium for advocating cor-

diality between England and France. They founded
at Corbeil, near Paris, a hospital for distressed

Englishmen ; and in 1889 the Galignani Home, for

decrepit members of the printing and bookselling

trades, was opened at Neuilly. The elder died Dec.

30, IS73, and the younger Dec. 12. 1882.

GALILEE, the name applied to a porch or chapel
attached to a church, in which penitents stood, pro-

cessions were formed, and corpses deposited for

a time previous to interment. In some religious

houses the galilee was the only part of the church
accessible to women. A portion of the nave was
sometimes marked off by a step, or by a line of

blue marlile, to mark the boundary to which women
were limited.
GALIPOT, or Barra.s, concrete turpentine wliich

collects upon the stems of pine trees. It is an arti-

cle of commerce, and enters into some pharma-
ceutical compounds.
G.\LION, a city of Crawford county, Ohio, 64

miles north of Columbus. It has railroad shops,

foundries, and a fine union school building.

GALL OF THE EARTH, an herbaceous com-
posite plant with variously lobed and cleft leaves,

usually the Prenanthes serpentaria.—[^yehster's In-
ternational Dictionari/.]

GALLACtHER, Willi.\m Davis, an American
poet and journalist, born in 1808. In 1830 he be-

came editor of the Xenia, Ohio, " Backwoodsman,"
in 1831 of the Cincinnati " Mirror," in 1836 of the
Cincinnati "Western Literary .lournal and Monthly
Review," in 1838 of the " Hesperian : a ^Monthly
Jliscellany of General Literature," and at the same
time was manager of tlie Columbus, Ohio, " State
Journal," and from 1839 to 1850 was connected
with the Cincinnati " Gazette." In the latter year
he became the confidential clerk of Thomas Corwin,
Secretary of the United States Treasury, and dur-
ing the civil war was again employed in the Treas-
ury department. At the close of the war he retired

to Louisville, and has since been a resident of that
neighborhood. For a few years from 1854, Mr. Gal-
lagher was an editor of the Louisville " Daily Cour-
ier." He published three volumes of poems under
the name of Erato (1835-37), and also Selections from
the Poetical Literature of the West (1841), and Miami
Woods: A Golden Wedding and Other Poems (1881).

GALLA OX, or Sasga, a remarkable variety of

ox inhabiting Abyssinia. The chief peculiarity of

this animal is the extraordinary size of the horns,
which rise from the forehead with an outward and
then an inward curve, producing a figure of a lyre,

and finally curve a little outward at the tip, to

which they taper gradually.
GALL.\TIX, the county-seat of Daviess county.

Mo., on Grand River. It is a railroad junction, and
is 76 miles northeast of Kansas City, Mo.

GALLATIN, the county-seat of Sumner county,
Tenn., 26 miles northeast of Nashville, and three
miles from Cumberland River. It contains cotton,
woolen and carriage factories, flour mills, a foundry
and an establishment for the manufacture of agri-
cultural implements.
GALLATIN, Mount, a mountain of the National

Park, Wyoming, 10,000 feet high. CTallatin River
and the east fork of Madison River rise near its

base.
GALLATIN RIVER rises in the National Park,

flows northward through Montana, and, after a
course of 125 miles, unites with the Jefferson to form
the Missouri River.
GALLAUDET, Edward Miner, an American

educator, son of Thomas H., born in 1837. In 1856
he became a teacher in the Hartford asylum for

deaf-mutes, and in 1857 organized the Columbian
institution for the deaf, dumb and blind at Wash-
ington, D. C, becoming its principal the same year.
In 1864 he was made president of the National
Deaf-mute College, and the following year profes-
sor of moral and political science. In 1880 he at-

tended the international congress of instructors of

deaf-mutes, held at Milan, Italy, and in 1883 was
president of the convention of American instructors
at Jacksonville, 111. In 1886 he visited England
on the invitation of the British government, and
gave the royal commission on the education of the
deaf, dumb and blind information regarding the
system pursued by the United States. He is the
author of a popular Manual of International Latr
(1879).

GALLAL^DET, Thomas, aii American clergyman,
son of Thomas H., born in 1822. In 1850 he was or-

dained deacon of the Protestant Episcopal church,
and the following year became priest. In 1852 he
founded St. Ann's church for deaf-mutes in New
York city. He has contributed to the American
Annals of the Deaf and Dumb, and to other periodi-
cals.

GALLAUDET, Thomas Hopkins (1787-1851), an
American educator. He studied theology at An-
dover, and was licensed to preach in 1814. but, after
studying the methods in use at the establishments
in Europe for teaching the deaf and dumb, devoted
himself to the education of that class in the L'nited
States. He founded the first American institu-

tion for deaf-mutes, at Hartford, Conn., and was
its president from 1817 to 1830, when he resigned
because of impaired health. In 1838 he be-
came chaplain of the Connecticut insane asylum.
Among his works are: Sermons Preached to An Eng-
lish Congregation in Paris; Bible Storiesforthe Young;
Child's Book of the Sold; and Youth's Book of Natural
Theology. He edited also American Annals of the

Deaf and Dumb. See Deaf and Dumb, Britannica,
Vol. VII, p. 11.

G.\LLE, Johann Gottfried, a German astrono-

mer Ijorn at Pabslhaus in 1812. He studied at the

Universities of Wittenberg and Berlin, and after-

wards became a teacher at Guben and in Berlin. In

1835 he was made an assistant in the newly founded
observatory in Berlin. Here he enjoyed the instruc-

tion of the celebrated astronomer Encke. At the

end of 1839 Galle discovered three new comets, for

which he was awarded the Lalande prize. On Sept.

23, 1846, Galle received a letter from the French
astronomer Leverrier, requesting him to examine
a certain part of the sky for an unknown planet,

and that very evening he discovered the planet

Neptune. This discovery marks an era in the

history of astronomy. Galle continued to make
further discoveries, and since 1851 he has been pro-

fessor of astronomy and director of the observatory

at Breslau. He has published a number of articles
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on astronomy in several scientific journals, but es-

pecially in the "Astronomische Nachrichten."

GALLEASS, a sort of galley formerly used in the
Mediterranean. The galleass was larger than an
ordinarj' galley, carried generally three masts and
about 20 guns, and was rowed by galley-slaves,
sometimes as many as 300 being employed in row-
ing one vessel.

tiALLEOX, a large ship formerly used by the
Spaniards to carry home the gold, silver, and other
wealth contributed by the Mexicans and South
.\merican colonies. Galleons were armed, and Ijad

usually three or four decks, with bulwarks three or
lour feet thick, and stem and stern built up high
like castles. They were larg« clumsy structures,
.md the easy prey of pirates and hostile navies.

GALLIARD, the name of a lively dance, the same
LIS the Romanesca of the Italians. The air is mostly
n f or I time, but sometimes also in f or | time.
The tempo is also quick and lively, with a flowing
melody.
GALLINACEOUS BIRDS, or Rasores, an old

order of birds, including the fowls, sand-grouse,
hemipods

—

e. g. turiiex—and often also the pigeons.
The title is often used to include the pheasant fam-
ily, the grouse, the sand-grouse, the turnicidpe, the
inound-makers, the tinamous, altogether over 400
species and about fourscore genera, and including
forms of high antiquity. See Gkouse, Britannica
Vol. XI, pp. 221-23; Piieas.\nt, Vol. XVIII, pp.
732-33; Poultry. Vol. XIX, pp. 644-48.

GALLIXGER, Jacob H., United States Senator
from New Hampshire, a physician, born in Corn-
wall, Ont., March 28, 1837. He received an aca-
demical education ; was a printer, and became a
physician in 1858. In politics he was a Republican;
he was a member of the State house of representa-
tives in 1872 and 1873 ; a delegate to the New Hamp-
shire Constitutional convention of 1876; a State
Senator, 1878-80, being president of the Senate in
1879-80. He was surgeon-general of New Hamp-
shire for two years. He received the honorary
degree of A. M. from Dartmouth College. He was
a representative in the 49th and 50th Congresses

;

in 1891 was elected -by the New Hampshire legis-
lature to the United States Senate to succeed
Henry W. Blair.

GALL-INSECTS, those which deposit their eggs
in the tissue of plants, and which live within ab-
normal growths or excrescences produced on plants
either by the action of the tenant of the excres-
cence, or that of its parent. Tlie most common
gall-producers belong to two of the seven orders of
true insects, Hi/)iii'iinptera and Diplcra. See In-
sects, Britannica, Vol. XIII, p. 148-52.

GALLIOPOLIS, a city and county-seat of Gallia
county, Ohio, on the Ohio River, midway between
Cincinnati and Pittsburgh. It has a line of packet-
boats between these cities. The city contains
foundries, woolen mills, furniture factories, and
planiug-mills.
GALLIOT, a Dutch vessel carrying a main and a

mizzen-mast, and a large gaff-mainsail. Galliots
of 400 to 500 tons burden were formerly used as
bomb-vessels.
GALLIPOT, the name given to a pot painted and

glazed, commonly used liy druggists for containing
medicine.
GALLITZIN, DEMETiiius AuousTiXE (1770-1841),

a Russian nobleman, and an American missionary.
In 1796 he was ordained a priest of the Roman
Catholic church, and after traveling through va-
rious States of tl)e Union as a missionary he settled
in Cambria county. Pa., and purchased a large tract
of land to be given to Roman Catholic fapiilies.

He named his colony Loretto, and through his ef-

forts the wilderness in which he settled was trans-
formed into a thrifty community. Among his
published works are : Defense of Catholic J'rinciples
in (I Letter to a Protestant Clergyman (1816); Letter to

a Protestant Friend on the Holy Scriptures (1820);
Appeal to the Protestant Public; and Six Letters of
Advice aUS-l).

GALLIVATS, large row-boats, formerly, and still

to some degree, used in eastern waters. They
rarely exceed seventy tons, carrying tw'o masts
with high triangular sails. Tlie Malay pirates em-
ploy these swift but somewhat fragile vessels.
GALLOMANIA, an excessive admiration of

French customs. For an explanation of the origin
of the term, see Anglomania, in these Revisions and
Additions.
GALLOWAY, Joseph (1729-1803), an Americaa

lawyer and loyalist. He studied law in Philadel-
phia, and from 1757 to 1774 was almost continuously
a member of the Pennsylvania assembly. He was
elected to the Continental Congress in 1774, and
proposed a plan for the government of the colonies,
closely resembling that in use in Canada. In 1776
he joined the British troops, and in 1778 went to
England. In 1779, before a committee of the House
of Commons, he charged the failure of the British
in the Revolutionary war to Gen. Howe's incom-
petency. He published A Candid Examination of
Mutual Claims of Great Britain and the Colonies, teith

a Plan of Accommodation on Constitutional Principles
(1775) ; Historical and Political Reflections on the
American Rebellion (1780) ; and Brief Cotnmentaries
Upon Such Parts of the Revelation and Other Prophecies
as Immediatehj Refer to the Present Times, in irhich

the Several Allegorical Types and Expressions of Those
Prophecies Are Translated into Three Literal Meanings
(1802).

GALLOWAY, Mull of, bold headland of pre-
cipitous rock, the southern extremity of the pen-
insula called the Rhinns of Galloway, in Wigtown-
shire, and the most southern point of Scotland. It

is IJ4 mile long, and Jj of a mile broad, and rises

to a height of 210 feet at its eastern extremity, on
which stands a light-house 60 feet higli.

GALLOWS-BITS, the name applied on board
ship to two strong frames of oak, on which the-

spare topmasts and yards are lashed.
GALT, Sir Alexander Tilloch, a Canadian

statesman, born in 1817, and at an early age emi-
grated from England to Canada. In 1833 he be-
came a clerk of the British and American Land
Company, and from 1844 to 1856 was sole manager
of the company's estates. In 1849 Mr. Gait was
elected a member of the Canadian Parliament
from Sherbrooke, and from 1853 continued to
occupy tlie same position till 1872, when he resigned.
In 1858-62, in 1864-66, in 1867, and in 1869, he was
minister of finance. He was a menilier of numer-
ous important commissions, and liis services in

behalf of liis country gained him many marks of
honor. He is the author of Canada from 1S49 to

1859 (1860 .

GALTON, Francis, F. R. S., explorer and author,
born at Duddeston, England, in 1822, is a grand-
son of Erasmus Darwin, He was educated in
Birmingliain and London, and graduated fmrn
Trinity College, Caniliridge, in 1844. In 184ti li°

traveled in North .\frica, and in 18.50 explored
lands in South Africa; his published accounts of
his experiences procuring him the gold medal of
the Royal Geograpliical Society. He is the autlior
of a work on meteorology and of several on
heredity, and is a jironiinent member of a number
of scionlilio associations.
GAUl.T, Galt, or (4oi.t. a sub-division of the
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Cretaceous system, is a stiff, bluish -gray clay,

which here and there contains indurated nodules
and septaria. Now and again it becomes some-
what calcareous, or sandy and micaceous. The
deposit is of variable thicl<nes8, reaching in some
places over 300 feet, while occasionally it hardly
attains a greater thickness than 50 feet, and forms
a well-marked geological horizon, forming the bot-

tom meml)er of the Upper Cretaceous rocks. It is

abundantly fossiliferous, the remains being almost
exclusively marine, only a few drifted land plants
having been met with. The gault is extensively
employed in the manufacture of bricks and tiles.

See Geology, Britannica, Vol. X, pp. 357. 359.

GALVA, a city of Henry county, 111., 45 miles
southeast of Rock Island, on the ridge dividing the
lUmois and ^Mississippi River basin. It is located
in a rich coal region.
GALVANOPLASTY, the process of electrotypy

;

the application of electricity to the working of

metals. Tlie chief application of the process is to

the preparation of plates for printing; but it is

also commonly resorted to in coating base metals
with silver, gold, nickel, or platinum, and in

making copies in metal of any engraved or molded
surlace.
GALVESTON, a port of entry, the seat of justice

of Galveston county, and the most populous and
commercial city of Texas, situated on the Gulf of

Mexico, and on an island at the mouth of a bay of

its own name, about 450 miles west by south of

New Orleans. It is 214 miles by rail southwest of

Austin City, lat. 29'^ 18' north; long. 94° 50' west.
The island of Galveston, which separates the bay
from the Gulf of Mexico, is about 30 miles long
and 3 miles broad. The surface is level, and has a
irean elevation of only four or five feet above the
water. The bay extends northward from the city

to the mouth of the Trinity River, a distance of 35
miles, and varies in breadth from 12 to IS miles.

Galveston is one of the most fiourisliing ports on
the Gulf of Mexico, and carries on an active trade.

The chief articles of export are cotton, hides, grain,

and pork. Steamships make regular passages
from this port to New York, New Orleans. Indian-
ola, Morgan City, Havana, Liverpool, etc. Gal-
veston has several lines of street railway, and is

the seat of the University of St. Mary, and of th'-

Texas Medical College. The value of the annual
exports is about $.33,000,000. The quantity of cot-

ton received here in a year is nearly 450,000 bales.

Population in 1860, 7.307 ; 1870,13,818; 1880, 22,248;

1890, 29.118. See Britannica, Vol. X, p. 53.

GALVEZ,Bern.\rdo de, Couxt (1755-86), a Span-
isli general and colonial governor. From 1772 to

1775 he served in the French army, and the follow-

ing year served with Spain. He became colonel
and governor of Louisiana in 1776, and in 1778 he
assisted the Continental Congress with arms and
ammunition and $70,000 in cash. In 1779-81 he
marched against the British and captured various
posts from Baton Rouge as far east as Pensacola.
In 1783 he was given the title of count and the
rank of lieutenant-general, and became captain-
general of Cuba. In 1785 he was promoted viceroy
of Mexico.
GALWAY BAY, an inlet of the Atlantic Ocean,

on the west coast of Ireland, between the counties
of Galway and Clare. It is 30 miles in length
from west to east, with an average width of 10
miles, and is sheltered by the Arran Isles.

GAMBESON, or AV.\mbeys, a word implying a
covering for the body, was the name of a thickly
quilted tunic stuffed with wool, and worn by
knights under the hauberk as a padding for the
armor. As it was sufficiently strong to resist ordi-

nary cuts it was sometimes worn without other
armor.
GAMBETTA, Leon Michel (1838-82), a French

statesman of Jewish descent, who first acquired
celebrity in 18H8 by his denunciations of the arbi-
trary measures of Louis Napoleon. In 1869 he was
elected a deputy by the "Irreconcilables," and until
1882 held a prominent position in French politics

(see Britannica, Vol. IX, pp. 626-29). Ujion the
surrender of Napoleon at Sedan, Gambetta pro-
posed the deposition of the imperial dynasty, and
was one of the proclaimers of the Republic. He be-
came minister of the interior in the Government
of National Defense in 1870, and when the capital
was invested he escaped from Paris in a balloon to
join his colleagues at Tours, and for five months at
Bordeaux was dictator of France. He issued a decree
in 1871 disfranchising all functionaries of the em-
pire and all members of the royal dysnasties; and
this being repudiated by the government at Paris,
he resigned. Reelected, he became chief of the ad-
vanced Republicans. For having declared that
MacMahon must sulmiit or resign, he was con-
demned in 1877 to imprisonment and a fine; but
he^ was not imprisoned, and MaclMahon did resign.
In 1880 he was called on to form a cabinet, and in

January; 1882, he resigned on the rejection of his

scheme for revising the constitution. He was
wounded in the hand by a shot from a revolver,
and died from the wound at the close of that year.
GAMBLING, or Gaming, the practice of playing

a game of hazard, or one depending partly on skill

and partly on hazard, with a view to a pecuniary
gain (see Britannica, Vol. X, pp. 66-67). In the
United States nearly every form of gambling is

prohibited by law.
GAMMARUS, a genus of amphipod crustaceans.

See Britannica, Vol. VI, p 661.

GAMMELL, William, an American author and
educator, born in 1812. In 1831 he became a tutor
at Brown University ; from 1835 to 1849 was pro-
fessor of rhetoric and English literature, and
from 1850 to 1864 of history and political economy.
He published a History of American Baptist Mixsiona
(1850), and has written extensively for the "Christ-
ian Review" and other periodicals.

GAMRUN. See Bendek-Abbasi, Britannica
Vol. Ill, p. 557. .

GANANOQUE, a town of Leeds county, Ont.,
Can., situated on the St. Lawrence at the mouth
of the River Gananoque, 18 miles by rail northeast
of Kingston. It has great water-power, extensive
manufactures, and is a place of summer resort,

GANDOLFO, a village 12 miles southeast of

Rome, near the west shore of Lake Albano. Here
Urban VIII built a summer residence for the
Popes. Population 1,916.

GANGLION in surgery, the name given to an
encysted tumor on a tendon.
GANNET, EzKA Stiles 0801-71), an American

Unitarian clergyman. In 1824 he became the col-

league of Rev. W, E. Channing in Boston, and
finally succeeded him as pastor. In 1844-49 he was
co-editor of the "Christian Examiner," in 1847-51

was president of the American Unitarian Associ-

ation ; and in 1857-62 of the Benevolent Fraternity
of churches. He was killed in a railroad accident
near BostoYi.

GANTANG PASS, in 31° 38' N. lat. and 78° 47' E.

long., leads eastward from Kunawar, in Bashahr,
into the Chinese territory Its height is 18,295

feet above the sea, and it is overhung by a peak of

its own name, nearly 3,000 feet loftier

GAOL DELIVERY, Commissio.n of, one of the

commissions issued to judges of assize and judges
of the Central CriminalCourt irf England.
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GAPES, a disease of fowls and other birds, due to

the presence of threadworms, or nematodes (q. v.),

in the windpipe. As a large number may be
present, the worms cause inflammation, suffoca-
tion and deatli. The worms Ijreed in the trachea,
embryos are coughed up, and, if swallowed by the
same or other birds, pass from stomach to air sacs,

lungs, and eventually to tlie windpipe.
GARAilANTES, the ancient name of a warlike

people of the desert of Sahara, who were engaged in

the caravan trade across the desert. Their descend-
ants, if any exist, are now known by other names.
GARANCEUX, a product obtained by the action

of sulphuric acid on waste madder. It is employed
in dyeing red and black,
GAEOIN DETASSY, Joseph Heliodore Sagesse

Verti!, French orientalist, born at Marseilles, Jan.
20, 1794, died in Paris, Sept. 2, 1878. He studied
oriental languages under Silvestre de Sacy, and
was appointed professor in the Institute in 1838.

He published Memoiivn sur Ics Particularites de la

Religion Musulmans dans Vlnde (1832); Histoire de

la LiUerature Hindoue et Hindoustans (1837); La
Poesie Philonophigue et ReUgieuse chez les Persans
(1864) ; and RhetDviqne el Prosodie des Langues de

V Orient Musvlman (1873).

GARDANT: in heraldry, said of an animal which
is represented full-faced, and looking forward.
GARDEN,' Alexandek (1730-1791), an English

naturalist. In 1752 he settled in Charleston, S. C,
and began the practice of medicine. He subse-
quently became an eminent physician and botanist,

and in 1754 accepted a professorship in King's
(now Columbia) (Dollege. In 1773 he became a
member of the Royal Society of London, and later

was vice-president. He adhered to the royal cause
in the Revolution, and went to England in 1783.

His property in South Carolina was confiscated,

but afterwards was restored to his son. He pub-
lished numerous works on botanical and zoological
subjects.
GARDEN, Alexander (1757-1829), an American

soldier and author, son of the preceding. He
joined the Revolutionary Army in 1780, and was
aid-de-camp to Gen., (ireene, and a lieutenant
in Lee's Legion. He is the author of Anecdotes of
the Revolutionary War, with Sketches of Character of
Persons most Distinguished in the Southern States for
Civil and ^filitar)/ Serrices (1822). This work is es-

teemed as an authority for the period.

GARDEN CITY, a village of Queens county,
N. Y., situated on Long Island about 18 miles east
of New Y'ork city. It was founded by the late A.
T. Stewart, and is now held by his estate in fee in

its entirety. It is the seat of the Protestant Epis-
copal bishop of Long Island, and contains about 100
houses; the streets and avenues are wide, lighted
by gas, and bordered by ornamental trees, and the
whole property is supplied with abundance of pure
water. The hotel is surrounded by a park of 30
acres, beautifully laid out. The memorial cathe-
dral of the Incarnation, Protestant Episcopal, is a
fine example of Gothic arcliitecture, and the
Memorial School, St. Paul's, for boys, is the largest
and most complete school institution in the
country. There is also a female seminary. Each
of the ecclesiastical buildings is surrounded by an
extensive park of its own. '

GARDEN GROVE, a village of Decatur county,
. la., situated on a branch of the Burlington and
Missouri River Railroad, about 60 nu'les south of

Des Moines. It has a good steam flouring-mill and
excellent schools.
GARDENI.V. a genus of Cinchonarese, tropical

and subtropical ^rees and shrubs. The fruit of

various species is used in dyeiug silks yellow.

GARDINER, Jou.N- M731-93), an American law-
yer, son of ."Sylvester. He began the practice of law
in London, and in 1766 was appointed attorney-
general of the Island of St. Christopher, West In-
dies. In 1783 he returned to Boston, his native
town, and soon after settled in Pawnalborough,
Me., which town he represented in the Massachu-
setts legislature until his death. He published a
Dissertation on the Ancient Poetry of the Romans, and
a political tract in verse entitled Jacobinial.
GARDINER, John Sylve.'iter John (1765-1830),

an American clergyman and scholar, son of John.
In 1787 he was ordained deacon of the Protestant
Episcopal church, and became pastor of the parish
at St. Helena, S. C. In 1791 he took priest's orders;
in 1792 became assistant minister of Trinity church,
Boston; and in 1805 rector, continuing to hold the
position until his death. For several years he con-
ducted the "Anthology and Boston Jlonthly Re-
view," and contributed to various literary periodi-
cals.

GARDINER, Sylvester (1707-86), an American
physician. He began the practice of medicine in

Boston, and acquired a large fortune. Being a loy-

alist he went to England in 1776, but returned to

America in 1785. During his absence much of his
property was confiscated, hut was afterwards re-

stored to his heirs. Mr. Gardiner established Pitt-

son and Gardiner, Me., and was a founder of King's
Chapel, Boston.
GARDINER'S (or Gardner's) ISLAND, east of

Long Island, belonging to Suffolk county, N. Y.
Area, 3,300 acres. Its surface is undulating
pasture land. Here treasures were dug up
which were reputed to have been buried by Cap-
tain Kidd in 1699. There is a light-house at the
northern end of the island.

GARDNER, a village of Worcester county, Mass.,
and a flourishing manufacturing center. Great
quantities of chairs are here made; 200 different

varieties are manufactured, giving employment to

2,000 men.
GARFIELD, James Abram (1831-81), the twenti-

eth President of the United States, born in Orange
township, Cuyahoga county, Ohio, Nov. 19, 1831. As
a boy he had few advantages, and received a com-
mon school education only. He then worked early
and late at various occupations until he accumu-
lated sufficient money to put him through college.

He entered Williams in the fall of 1854, and two
years later graduated with one of the highest
honors of his class. He then studied and practiced
law, and was a member of the Ohio Senate in

1859-60. In 1861 he entered the army as colonel
of the 42d Ohio volunteers, and served in south-
eastern Kentucky. In 1862 he was promoted
brigadier -general of volunteers, and served at
Shiloh and Corinth. In 1863 he was appointed
chief of'staff by ('ien. Rosecrans, and for gallantry
at the battle of Chickamauga was promoted major-
general of volunteers. He resigned shortly after-

wards to occupy a seat in the 38th Congress, to

which he had been elected. He remained in Con-
gress, serving on various important committees,
until 1880, when he was elected United States
Senator. At the Republican Convention held in

Chicago in June, 1880, he received the nomination
for President of the United States, and was elected
November 2, over his competitor. Gen. Winfield
Scott Hancock, by the votes of every Northern
State except New Jersey, Nevada, and California,

the electoral votes standing : For Gen. Garfield, 215

;

for Gien. Hancock, 155. On July 2, 1881, four
months after his inauguration, he was shot in the
depot of the ISaltimore and Potomac Railroad in

Washington, by Charles Jules Guiteau, a disap-
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pointed office-seeker. He lingered, sufifering great
pain, till iSeptember 19 of the same year, when he
died at Elberon, N. J., to which place he had been
removed in the hope of prolonging his life. His
remains were removed to Washington, and funeral
services were held in the rotunda of the Capitol.
On Sept. 26th, the burial services were held at
Cleveland, Ohio, and the casket was deposited in

the tomb prepared for it.

GARGET-KOOT, Poke, or Shore, the Phytolacca
decandra, a perennial herb, native of the United
States, which has emetic and cathartic properties,
and has been employed in medicine. It has been
naturalized to some extent in southern Europe,
and the berries are employed in France for color-

ing wines.
GARGLE, or G.4RG.4.rism, a class of medicines

Intended to be churned about in the throat, with
a view of cleansing the parts, and of acting as
antiseptics, astringents, sedatives or stimulants
in various conditions of the throat. In using
them a full breath is taken, the mouth filled

with the liquid, and the head thrown back ; as the
breath is gradually allowed to escape, the liquid
is freely brought into contact with the upper part
of the threat.

GARIB..LDI, Giuseppe (1807-82), Italian pat-
riot, was born at Nice, in Sardinia, Italy, his father
being the own^r of a trading vessel and engaged
in maritime p <rsuits. Becoming a sailor, and in

1830 a command • of a brig, he visited various
Italian ports, fori: ed the acquaintance of Mazzini
and the leade ol he Italian liberal movement, and
in 1834 was involved in the Young Italy movement.
He was condemned to death for taking part in an
attempt to seize Genoa, but escaped to South
America, where he distinguished himself as a
guerilla warrior aod privateer in aid of the prov-
ince of Rio Grande, in rebellion against the Emperor
of Brazil, and where he eloped with and married
Anita Riveira de Silva. In aid of the Montevid-
ians against Rosas, the tyrant of Buenos Ayres,
he won fresh renown on sea and land in 1846, and
the "red shirt" of Garibaldi became famous. When,
in 1847, Pope Pius IX ascended the throne. Gari-
baldi tendered his services in his support, but they
were not accepted ; and when the Pope appeared to
desert the national cause, Garibaldi threw in his

lot with the revolutionary government of Rome,
from which place he fled before the French and
Austrians. After enduring great hardships, which
his wife shared until her death from exhaustion,
he succeeded in escaping to America, and for

eighteen months was engaged in the business of
candle-making on Staten Island, in New York har-
bor, and, returning to a sea-faring life, became
captain of various merchantmen. In 1854 he re-

turned to Italy, and settled down as a farmer on
the island of Caprera, but In 1859 resumed arms
once more, placing his sword at the disposal of
Victor Emanuel, and rendering valuable services
to the allies. When Victor Emanuel was elected
sovereign of the Two Sicilies, Garibaldi again re-

tired to Caprera, indignant that he had not been
permitted to march on Rome, and that his veteran
volunteers were not enrolled in the regular army.
In 1862 he embarked on a rash expedition against
Rome, and was wounded and taken prisoner at
Aspromonte, being detained two months at Spez-
zia. In the war of 1866 Garibaldi, with his two
sons, was engaged and arrested by the Italian
government for another rash attempt on Rome;
he was once more allowed to retire to Caprera,
where he wrote two novels, one of which has been
translated, the Rule of the Monl: In 1870 he came
to the assistance of the French Republic, being

2—le

placed by Gambetta in command of the volunteers
of the Vosges, whodistinguished themselves at Dijon
in January, 1871. and he was elected to the assembly
at Bordeaux.
During the remainder of his life he remained a

helpless invalid, rarely leaving Caprera, of which
his English friends made him entire proprietor. In
1874 he was made a member of the chamber of

deputies at Rome, and took his seat. In 1880 his
marriage with an adventuress in 18o9was annulled,
and he married Francesca, his peasant companion,
who had come to the island as nurse to tLe
children of Teresa, his daughter, the wife of one of
his officers.

See Britannica, Vol. XIII, pp. 4.>-7-91 for an ex-
tended account of the assistance rendered by
Garibaldi to the cause of Italian unity. His auto-
biography was published in 1887, and an English
translation in 1889.

GARIGLIANO, a river of Southern Italy, rising
in the Abruzzi, west of the former Lake of Fucino,
and flowing after a generally southerly course of

90 miles, into the Gulf of Gaeta. It is navigable be-
low Pontecorvo.
GARLAND, Augustcs Hill, an American

statesman, born in 1832. He was admitted to the
Arkansas bar in 1853, and in 1861 was a member of

the Provisional Congress that met in Montgomery,
Ala. He was a member of the First Confederate
Congress, and at the close of the civil war was a
Confederate Senator. In 1867 he was elected to
the V. R. Senate, but was not allowed to take his

seat. In 1874 he was elected governor of Arkansas,
and in 1876 was sent to the U. S. Senate. He served
as Senator from 1877 to 1885, when President Cleve-
land appointed him Attorney-General of the United
States. Mr. Crarland's term of office expired with
Mr. Cleveland's retirement from the Presidency.
GARLASCO, a town of Italy, in the province of

Pavia, 23 miles southeast of Novara. It contains
monuments of the medijeval period. Population,
6,500.

GARNEAU, Fr.\ncois X.wier (1809-66), a Ca-
nadian historian. He was admitted as a notary
in 1830. Subsequently he was clerk of the legisla-

tive assembly, member of the council of public in-

struction, and from 1845 till his death, city clerk of

Quebec. He is the author of Histoire du Canada,
depuis sa Becouverte jusqu,d nos Jours (1852); and
Voyage en Angleterre el en France dans les Annees

GARNET, Henry Highland (1815-82), an Ameri-
can negro clergyman, born in slavery. He taught
school in Troy, N. Y., was licensed to preach in

1842, and then was pastor of a Presbyterian ciinrch

in Troy for nearly 10 years. In 1850-53 he lectured
on slavery in Europe, and then went to Jamaica
as a missionary for the United Presbyterian
church of Scotland, but returned to the United
States on account of failing health. In 1855 he be-

came pastor of Shiloh Presbyterian church in New
York city, and in 1865 accepted a call to a church
in Washington, D. C. In 1869 he was chosen presi-

dent of Avery College, but resigned soon after-

ward and returned" to Shiloh church. In 1881

President Garfield appointed him minister and
consul-general to Liberia, and in November he
sailed for Africa. A few months after his arrival

he succumbed to tlie climate.
GARNETT, a city and county-seat of Anderson

county, Kan., on the Pottawattomie River. Cheese
and furniture are made here, and the city con-

tains a college, which is under United Presbyterian
control.
GARNETT, Rich.«d, an English author, born

at Lichfield in "835. His father, the Rev. Richard
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Garnett, was an eminent author and philologist and
one of the librarians of the British Museum. The
younger Garnett was appointed assistant keeper
of that great library when his father died in 1850.

In 1875 he became superintendent of the reading-

room. The following are some of his works:
Priinula, a, volume of poems; Poems from the Ger-

man; Idyh and Epigrams; and a valuable volume
entitled' Relics of Shelley. He has also edited his

iather's Philotogieal Essays (1858); Shelley's Minor
Poems (1880); and the Florilegium Amantis of Cov-
entry Patmore. Jlr. Garnett wrote many of the
biographical articles in the ENCYCLOPiEDi.v Bkitan-
KICA.
GARXIER, .Jean- Loris Charles, a French arch-

itect, born at Paris,, Nov. i\ 18l'5. He gained the

grand prize at the Ecole des Beaux-Arts in 1842,

and subsequently continued his studies in Greece
and Italy. His plans were adopted for the new
Paris opera house, which was completed under
his direction in 1875. He also built the San Carlos
theatre in Monaco.
GARNIER-PAGES, Loui.s Antoixe, a French

author and statesman, born at Marseilles in 1803,

died in 1878. He was a Republican. In 1830 he
took part in the revolution at Paris, and was after-

wards elected to the chamljer of deputies. In the
provisional government of 1848 he was minister of

finance. But he was soou forced to retire into pri-

vate life, because he insisted on an extra taxation
in order to save the state from bankruptcy. In
1869 he was again elected to the Corps Legislatif.

When the Germans Ijesieged Paris he took part in

the defense of the city. Among his writings are

:

Histoire de la Revolution de 1S4S; Histoire de la Com-
mission Executive (1869); and L'Opposition etl'Em-
pire (1872).

GARNISHMENT : in law, a form of attachment
by which a creditor obtains the security of the
property of his debtor which is in the possession of

a third party. It consists in a warning to the
party holding the property not to pay the money
or deliver the goods to the defendant, but to be
in readiness to answer the plaintiff's suit by re-

taining the property in his own hands. The pro-

cess is known in some" of the United States as the
trustee process.

GARRAUD, Gabkiel Joseph, French sculptor,

born at Dijon. March 23, 1807; studied under
Bamey and Rude, and first exhibited in the Salon
of 1838. Among his works are La Premiere Famillc

(1845) ; Le Secret de I'Amour (1863), and many busts.

He was chief of the Department des Beaux-Arts for

a short time in 1848.

GARRETSON, James Edmund, an American
physician and author, born in 1828. He graduated
in medicine at the University of Pennsylvania in

1859, and began practice in Philadelphia. In 1861-

63 he lectured in the Philadelphia School of Anat-
omy, and in 1866-69 in the University of Pennsyl-
vania. Since 1879 he has been dean of the Phila-

delphia I)ental College. He is a member of vari-

ous medical societies, and has' published System of

Oral Surgery (1869) ; Odd Hours of a Physician (1873)

;

Thinkers aiid Tliinking (1873); Tiro fh onsand Years

After (1875) ; Hours With John Darhy (1677); Brush-
land (1882); and Nineteenlh Century Sense (1887).

He has contributed extensively to periodical liter-

ature.

• GARRETTSVILLE, a village of Portage county,
Ohio, on a division of the Atlantic and Great West-
ern Railroad, 37 miles soutlieast of Cleveland. It

has machine shops and various manufactures.
The principal occupation is farming and dairying.

GARROT,a name sometimes given to a sea-duck
of the genus Clangula, family Anatidx, of which

there are several species. The common garrot.
Alias or Fuligula chivgu.lo, is also called golden-eye.

GARROTTE, a mode of execution practiced in

Spain and the Spanish colonies. Originally it con-
sisted in simply placing a cord around the neck of

the criminal, who was seated on a chair fixed to a
post, and then twisting the cord by means of a
stick inserted between the post and the back of the
neck, till strangulation was produced. Afterwards
a brass collar was used, containing a screw, which
the executioner turned till its point entered the
spinal marrow where it unites with the brain,
causing instantaneous death. In its primitive form
it exactly resemljles the punishment of the bow-
string in use among Slohammedan nations.
GARRO^'ILLAS DE ALCONETAR, a small

town of Spain in the province of Caceres, situated
20 miles northwest of the town of that name, on
the left bank of the Tagus. It has manufactories
of linen and woolen fabrics, and some trade in

grain, cattle and fruit.

GAS, Illuminating. See Britannica, Vol. X, pp.
87-102.

GASCONADE, a river of Missouri, winding 200

miles northeastward through a hilly and pictur-

esque country, till it joins the Missouri River, 35

miles below Jefferson City.

GASPARIN, Ac.ENOR Etienne, Comte de (1810-

71), Oi French author and publicist, born at Orange
in 1810. His father, Comte Adrien E. P., was in

1836 secretary of the interior, and Ag^nor at that
time was employed under his father. In 1842 he
was elected to the chamber of deputies. Although
a member of the nobility of France, Count Gas-
parin favored many liberal measures, being moved
thereto by his Protestant principles. During the
revolution of 1848 he was in the East. He did not
favor the empire established by Napoleon III. For
this reason he removed to Switzerland, and lec-

tured at Geneva on social, religious and historical

subjects. As he was an enemy to slavery he ex-

pressed the warmest friendship for the cause of

the Union during our late civil,war, and published
two works in its behalf: Les Etas-Unis en 1861;

Un Grand Pevple que se Relere ( 1861 ) ; and L'A mhique
decant I'Etirope (1862). These were translated and
published in New York as the Uprising of a Great

People, and America Before Europe. Comte Gasparin
also published several works on French Protestant-

ism, Spiritualism, the family, moral liberty, and
the Life of Innocent JII (lS7-i). His philanthropic
labors in "behalf of French refugees who Hocked to

Geneva hastened his death, which occurred May 14,

1871.

GASPE, a peninsula in the east of Quebec prov-

ince, Canada, comprising the counties of Gasp^
and Bonaventure, projects into the Gulf of St.

Lawrence, between the estuary of that name on
the north and the Bay of Chaleurs on the south.

It has an area of nearly 8,000 square miles, and 34.-

652 inhabitants.

GASPE BASIN, a port of entry in Gaspe Bay.

It is the seat of extensive fisheries, and is dis-

tinguished in history as being the place where
Jacques Cartier landed in 1554. Population, 726.

GASTINEAIT, Ben.iamix, a French writer, born

at Montreuil-Bellay, in the department of Maine-
et-Loire, July 12, 1823. He began to contribute to

Socialist papers in 1844, entered into politics, and
in 1852 was banished to Algeria. Receiving per-

mission to return to France in 1856. he devoted
himself to literature until 1870. In 1872 he was im-

prisoned for taking part in the insurrection of the

Commune. Among his works are : I^utte dii Catholi-

cismc el de la Philosophic (1844) ; Iai Guerre des Jes-

uites (1845) ; Le Regne de Satan, ou les Riches et les
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Pavrrex (1848); Leu Victimeit d'lmhi-lle II {1668);
and Uini/n'ratriiv (hi /?os-/v'm;)//v (1,H70).

GASTON, William (1778-1844), an American ju-

rist. He was admitted to the North Carolina bar
in 1798; in 17!I9 was chosen to tlie State Senate; in

1808 to the house of delegates; and from 1813 to
1815 was a member of Congress. He was judge of the
North Carolina Supreme Court from 1S.'M till his

death, and in \Kio was prominent in revising the
State constitution. In 1840 he declined the United
States senatorship.
OASTROCHvENA, a genus of boring bivalves,

not far removed from Teredo and Phohix, but a
type of a distinct fa.mi\y , Gdstrochxnidn'. Theorigi-
nal shell has the two valves typical of lamelli-

branchs; but these are delicate, and become sur-

rounded by a secondary tubular shell lining the
cavity which the mollusk bores in limestone, coral,

other shells, etc.

GASTRODIA, a genus of orchids, a native of Van
Diemen's Laud, the roots of which form large coral-

like masses, and are sometimes called native pota-
toes:, being edil>le.

GASTRijSTOJiy, an operation performed for the
relief of stricture of the gullet, to save the patient
from the imminent risk of starvation by introduc-
ing food directly into the stomach through an ex-
ternal opening.
GATIXEAU. a river of Quebec, in Canada, which

has its origin in a chain of lakes lying immediately
north of 48° N. latitude, and, after a south-south-
western course of 400 miles, enters the Ottawa
River a mile below Ottawa City.

GATLING, RicH.\RD ,Jord.\x, an American in-

ventor, born in 1818. At the age of 20 he invented
a screw for propelling steamers, and later a ma-
chine for sowing rice and wheat. In 1850 he in-

vented a hemp brake ; in 1857 a steam plow ; and
then a machine for transmitting power by means
of compressed air. His fame is based, however,
upon his invention of the machine gun which bears
his name. In 1866 the arm was adopted into the
United States service. The gun has since received
many improvements, from 250 to 300 shots being
originally tired in one minute, while now over
1.200 are discharged, and as many as 500 have been
fired in two and one-half seconds. See Gunmaking,
Britannica. Vol. XI, pp. 285-88.

GAU, a German word meaning, in a general way,
district, but applied specially to a political divi-

sion of ancient Germany, having relation to the ar-

rangements for war and the administration of jus-

tice. The division into such districts was in force
under the Franks in the 7th century.
GAUDENTIUS, the name of a number of an-

cient Christian bishops. Of these the chief were a
bishop of Brescia, in Northern Italy, and a Donatist
bishop of Thagamuta, in Northern Africa. The
former was born about 360, and died shortly after
410. Some of his sermons are extant, the best edi-
tion of which is by Galeardus (1738). Little is

known of the personal history of the bishop of

Thagamuta. He is first noticed in connection with
the famous conference in Carthage in 411. Several
of Augustine's later works in the Donatistic contro-
versy were directed against him.
GAULEY IMOUNTAINS, a range of the Appa-

lachian system in West Virginia, continuous with'
the ridge known farther southwest as the Cumber-
land Mountains.
GAULEY RIVER, West \'irginia, rises in Poca-

hontas county, flows nearly south eastward, and
falls into the great Kanawha. It is about 120 miles
in length.
GAULTHERIA, a genus of small procumbent

evergreen shrubs, of the natural order Ericacex.

Various species are found in mountain regions
tliroughout the world. The most common species of
North America is G. prociimliens, and bears the names
of checker-berry, partridge-berry, deer-berry, win-
tergreen,and mountain-tea. It isabout4or 5 inches
in height, with small whitish flowers and red " ber-
ries," which are eatable, but not safe in any con-
siderable quantity, because of the pungent volatile
oil which they contain. The whole plant has an
agreeable aromatic odor and taste, and the vola-
tile oil is used in medicine as a stimulant, also for

flavoring syrups, and in perfumery under the name
of " Oil of Wintergreen." An infusion of the ber-
ries was used as tea during the war of Independ-
ence. The berries are employed for flavoring beer
and other drinks, also for tooth powders and hair
washes. The leaf is astringent, and is used in med-
icine.

GAVAZZI, Ai.E.XAXDRo, a popular Italian
preacher and reformer, born at Bologna in 1809,

died in 1889. When 16 years old he became a monk
of the Barnabite order. Soon afterwards he was
appointed professor of rhetoric at Naples, where
he speedily acquired a reputation as an orator. He
illustrated the theory of his art by eloquent ad-
dresses in the pulpits of the chief Italian cities.

(Jn the accession of Pius IX to the papal chair,

Gavazzi was one of the foremost supporters of the
liberal policy which inaugurated that pontiff's

reign. Having repaired to Rome, he devoted him-
self to the diffusion of political enlightenment and
patriotic aspirations among the masses of the Ro-
man population. Pius IX sanctioned his politi-

cal laliors. and appointed him almoner of a body
of about 16.000 Roman troops. Gavazzi's fervid

speeches brought him the title of " Peter the Her-
mit" of the national crusade. On the establishment
of the Roman Republic, he was appointed almoner-
in-chief to the national army. Under his superin-
tendence efficient military hospitals were organ-
ized and attended by a band of Roman ladies, who
volunteered their services and cooperation in the
care of the wounded. After the fall of the Holy
City in 1849, he left Italy, an exile, and went to

England, where he delivered numerous addresses
and lectures, illustrative of the political and re-

ligious aims of his country. Afterwards he visited

the United States, and lectured here with brilliant

success. In 1860 Father Gavazzi was present with
Garibaldi during the expedition to Palmero. He
was the president of the evangelization committee
of tlie Free Italian church.
GAVI, a town of Italy, in the province of Ales-

sandria, 5 miles south of Novi. It is of ancient
origin, and is still surrounded by media'val fortifi-

cations. Population, 6,304.

GAVILIAN MOUNTAINS, a branch of the Coast
Range in California, extending through the coun-
ties of San Mateo and Santa Cruz. The highest
point is Mt. Pacheo, 2,845 feet high.

GAVOTTE, a French dance of a lively yet digni-

fied character. The music is in common time,

moderately quick, and always begins on the third

beat of the bar ; each of the two sections of which
it consists is usually repeated.
GAY, Eeenezer (1696-1787), an American Uni-

tarian clergyman. In 1718 he became pastor of

the church at Hingham. Mass., where he remained
till his death, preaching in the same pulpit with-

in three months of seventy years. He published
many sermons.
GAY, Sidney Howard, an American author, born

in 1814. In 1842 he became a lecturing agent for

the American anti-slavery society, and from 1844

to 1857 was editor of the New York "Anti-Slavery
Standard." He then became connected with the



740 GAY— GEIKIE
'Tribune," and from 1862 to 1866 was managing
editor. From 1867 to 1871 he was editor of the
Chicago "Tribune," and from 1872 to 1874 was
on the editorial staff of the New York " Evening
Post." Mr. Gay wrote an American history (4

vols., 1876-80); and a Life of James Madison (1884).

GAY, AViNCKwoRTH Allan, an American artist,

born in 1821. He studied in Italy and France, and
traveled in Egypt, China and .Japan. Among his

pictures exhibited at the National Academy in

New York are: Mackerel Fleet; Beverly Coast, Mass.,

'1869); and The Doge's Palace, Venice (1875). His
Windmills of Delfshaven, Holland, was at the Cen-
tennial exhibition at Philadelphia in 1876, and
was liighly spoken of in the official report.

GAYAL, a species of ox, which is found wild in

the mountains of Aracan, Chittagong, Tipura, and
Sylhet, and which has long been domesticated in

these countries and in the eastern parts of Ben-
gal. It is about tlie size of the Indian buffalo, is

dark brown in color, and has short curved horns.

GAYARRE, Charles Etienne Arthur, an Amer-
ican historian, born in 1805. He was admitted to

the bar in 1829 ; was elected to the Louisiana legis-

lature in 1830; appointed deputy attorney-general
of the State in 1831,'and in 1833 presiding judge
of the New Orleans city court. In 1835 he was
elected to the United States Senate, but impaired
health prevented his taking his seat. In 1841 he
again became a member of the State legislature,

and was reelected in 1846. The same year he was
appointed secretary of State, and again in 1850,

retaining the office till 1857. Since the civil war
he has been reporter of the State Supreme Court.
He is the author of Histoire de la Louisiana (1847)

;

Romance of the History of Louisiana (1848) ; Louisi-

ana, Its Colonial History and Romance (1851) ; iou-
isiana. Its History as a French Colony (2 vols., 1851-

52); History of the Spanish Domination in Louisiana
from 1769 to 'December, 180,3 (1854); the complete
History of Louisiana, revised (1866) ; Philip II of
Spain (1866); Fernando de Lemos, Truth and Fiction

(1872); Anbert Dubayet (1882); also a drama, T/ie

School for Politics (1854) ; a comedy in two acts. Dr.

Bluff, and several literary and political, ad-
dresses.
GAY-FEATHER, a popular name for the button

snake-root, Liatris spicata, and other species of the
genus, growing extensively throughout the United
States. They have active medicinal properties.
GAY-HEAD, a post-townsliip of Dukes county,

Mass., a promontory forming the western portion of

the island of ^lartha's Vineyard. Its rocks abound
with Miocene fossils. The inhabitants are chiefly

Indians, who live by farming and fishing. Here is

a revolving light raised 170 feet above the level

of the sea.

GAYLORD, the*capital of Otsego county, Mich.,
on the ilaokinaw division of the Michigan Central
Railroad.
GAZETTEER, a geographical or topographical

dictionary, or alphalSetical arrangement of place-
names, with a more or less abundant complement
of information, descriptive, statistical, and histori-

cal.

GAZONS, in fortification, are sods laid over
newly made earthworks, to consolidate them, and
prevent the soil from rolling down.
GEARING, a term applied to the machinery

which communicates motion from one part of a
machine to another, and may consist of toothed
wheels, endless bands, etc.

GEARY, John 'Whitk (1819-73), an American
soldier. He studied engineering and law, and was
admitted to the bar, but never practiced. In 1846

he was lieutenant-colonel of the 2d regiment of

Pennsylvania, and for services rendered in the field

was made first commander of the city of ^lexico,
and colonel of his regiment. In 1849 he was ap-
pointed first postmaster of San Francisco, and in

1850 was made mayor of that city. In 1856 he
was appointed territorial governor of Kansas, and
held the office one year. At the beginning of the
civil war he raised the 28th Pennsylvania volun-
teers, and during the war commanded in several
engagements. He several times won distinction,,

and attained the rank by brevet of major-general.
In 1866 he became governor of Pennsylvania, and
held the office to within two weeks of his death.
GEBANG PALM, a fan-leafed palm, native of the-

East Indies, and one of the most useful palms of

that part of the world. Its stem yields a kind of

sago ; its root is medicinal, being both emollient
and slightly astringent; its leaves are used for

thatch, for making broad-brimmed hats, and for

various economical purposes. Its young leaves are
plated into baskets and bags, in the manufacture
of which many of the people of Java find employ-
ment; the fibers of its leaf-stalks are made into-

ropes, baskets, nets, and cloth.

GEFFRARD, Fabea (1806-79), a president of

Hayti. In 1821 he enlisted as a private soldier in the-

Haytian army, and rose by successive promotions
to a captaincy. In 1843 General Herard Riviere
appointed Geffrard lieutenant-colonel, and he was
soon afterward appointed colonel. In 1844 he be-
came brigadier-general and commander of Jacmel.
In 1845 he was appointed general of division, and
in 1850 was created Duke of Tabaro. In 1859 lie

headed a revolt against Soulouque's government^
and became president of Hayti. In 1867 his gov-
ernment became unpopular, and there was a revolt
under Salnave. Geffrard, seeing that resistance
was useless, took refuge on board a French vessel,

and went to Jamaica, where he died.

GEIKIE, Archibald, a Scotch geologist, born at
Edinburgh in 1835. He studied at the high school
and LTniversity of his native city, and was in 1855-

appointed a geologist in the national survey of

Scotland. In 1867 he was made director of the
survey, and in 1870 he was appointed professor of

mineralogy and geology in the University of Edin-
burgh. He has published The Story of a Bowlder,
The Phenomena of the Glacial Drift of Scotland, Scen^
ery of Scothmd Viewed in Connection With Its Physi-

cal Geography, some text -books of geology and
physical geography ; has contributed to many scien-
tific and literary periodicals, and was associated
with Dr. George "\Vilson in preparing the Life of

Prof. Edward Forbes (1861), and wrote afterwards
the Memoir of Sir Roderic Impey Murchison. In 1881

he was appointed director-general of the geological
survey of the United Kingdom.
GEIKIE, Cunningham, a Scottish clergyman,

born in Edinburgh in 1826. After his education at
the high school and L'liiversity of Edinburgh was
finished, he followed his father to Canada, became
pastor of a church near Toronto, and was subse-

quently called to a pastorate in Halifax. In 1862

he returned to England, and there accepted a pas-

torate in Sunderland. In 1876 he took orders in

the Churcli of England, and has since his ordina-
tion held rectorship at Paris, France, and at Barn-
stable, Bng. Geikie is a prominent " Low Church"
leader. He is also the author of the following

works: The Backu-odds of Canada; Great and Preci-

ous Promises; Life and Words of Christ; Old Testn-

ment Portraits; Hours with the Bible, etc. Most of
his works have been republished in America. Gei-
kie's Life of Christ has passed through 25 editions

in England, and has been reproduced in four sepa-
rate editions in the United States.
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GEIKIE, James, a Scottish geologist, brother of

Arcliibald, born in Edinburgh in 1839. He was edu-
cated at the high school and University of Edin-
burgh. In 18GI he was appointed an assistant on
the geological survey of Scotland ; in 1867 he was
promoted to be a full geologist, and in 1869 he was
appointed a district surveyor. Afterwards he wrote
many important scientific papers. Among these
are: The Oreal Ice Age and Its Relations to the Anti-
(pnty of Man (1874); and Prehistoric Europe (1881),

a work treating of archjeology as well as Pleisto-

cene geology.
GELIDHJM, a species of sea-weed said to be

utilized in the building of the edible birds'-nests,

so much prized by the Chinese. These and allied

species are largely used for food in the East, as
yielding wholesome jellies.

GEMBLOUX, or Ge.mbloirs, a town of Belgium,
province of Namur, celebrated as the scene of the
victory of Don John of Austria over the United
Netherlands in 1578. A state agricultural es-

tablishment is located here. Population, about
5,000.
GEMINI (the Twins), the third constellation in

the zodiac.
GENDER, a grammatical distinction between

"words corresponding directly or metaphorically to
the natural distinction of sex. Names applied to

the male sex are said to be of the innsculine gender;
those applied to the female sex, feminine; while
words that are neither masculine nor feminine are
said to be of the neuter gender. In modern English
we have no such thing as merely grammatical gen-
der, save when sex is attributed metaphorically to
inanimate things by such a figure of speech as per-
sonification; but in old English, as well as in San-
skrit, Greek, and Latin, inanimate things are gen-
-erally either masculine or feminine; and this dis-

tinction of gender is marked by the terminations
•of the case-endings. In Hebrew there is no neuter,
all names being either masculine or feminine, as
also in the modern Romance tongues, Italian,

Erench, Spanish, and Portuguese. German, in

matter of gender, resembles Old English and the
classical tongues.
GENERAL, an officer of the general staff of the

army. A field marshal or general commanding-in-
chief would in the field usually command several
army corps ; a general one corps, a lieutenant-gen-
eral one division, and a major-general one brigade.
The general's yearly pay is .$13,500; the lieutenant-
general's is ifl 1,000, the major-general's $7,600,

and the brigadier-general's $5,500. The rank was
created by Congress in 1866, and bestowed on Gen-
eral Grant, afterwards being conferred on Sherman
and Sheridan. With the death of W. T. Sherman
in 1891 it became extinct. The rank held by Wash-
ington was that of lieutenant-general.
GENERAL CONVENTION, The, a body con-

•sisting of bishops, clerical and lay delegates from
each Protestant Episcopal diocese of the United
States, convened every three years, and by its con-
stitution having power to form new dioceses, to
try bishops, and to establish and revise a Prayer
Book. This body was organized in 1785, with a view
to a closer union of the churches in the different
:States. It has gradually become the governing
body of the church, its acts extending to all points
-of discipline and doctrine.
GENERALIZATION, the act of comprehending

under a general name a number of objects which
•agree in one or more points. The result of gener-
alization is a common name or general term
which stands for the many objects in so far only as
they all agree. In logic the genus is a higher class
which includes a lower, the lower one being the

species ; but the distinction is relative. That which
is a genus in relation to its species is itself a spe-
cies in regard to a higher genus.
GENERATIONS, Altern'.\tion op, an interesting

complication in the life- history of many plants
and animals, the organism producing offspring
which are unlike itself, but which in turn gives rise

to forms like the original parents. See Repkoduc-
TioN, Britannica, Vol. XX, pp. 429-31.

GENESEE RIVER rises in Potter county, Pa-
flows northward through New York, and enters
Lake Ontario. It is about 120 miles in length, is

navigable for lake vessels for 5 miles, has falls at

Rochester and Portageville, and its valley is a

beautiful and fertile region.
GENESEO, a city of Henry county, 111., 23 miles

east of Rock Island on the Mississippi River. It

is a shipping point for stock and grain, and an en-
terprising manufacturing town. Among the arti-

cles produced are wagons, furniture, tubs, pails,

flour, and agricultural implements.
GENESEO, the county -seat of Livingston

county, N. Y., on the Genesee River. It has a
State normal school, public library, water works,
and gas.

GENEST, Edmond Charles (1765-1834), a French
diplomatist. In 1789 he was sent to St. Petersburg
as charge d'affaires, and in 1792 was appointed min-
ister to the L'nited States. He was cordially wel-
comed by the American people ; but, when he de-
nounced the American government for remaining
neutral in the troubles between France and Eng-
land, and went so far as to issue commissions tc

privateers, ordering that their prizes should be
tried and condemned by French consuls in the
LTnited States,Wa8hington demanded and obtained
his recall. Genest decided not to return to France
and was naturalized and settled in the State of

New York. During his remaining years he took
great interest in promoting improvements in agri-

culture and in the arts and sciences.
GENEVA, the capital of Geneva county, Ala.,

situated on the Choctawhatchee River. It has a

lumber mill.

GENEVA, the county-seat of Kane county. 111.,

on Fox River, 35 miles west of Chicago. It ha.'

excellent water-power, which is utilized in glucose
and other factories. It has a foundry and expen-
sive school buildings.
GENEVA, a village of Franklin county, Iowa.

situated on the Central Railroad, 9 miles northwest
of Ackley, and 7 miles southeast of Hampton, the
capital of the county.
GENEVA, the capital of Fillmore county, Neb.

60 miles west-southwest of Lincoln.
GENEVA, a town of Ontario county, N. Y., at

the north end of Seneca Lake, about 16 miles east ol

Canandaigua. By rail it is 26 miles west of Auburn
and 50 miles east-southeast of Rochester, It is

situated on high ground, and is the seat of Hobart
College. Steamboats ply daily between Geneva
and Watkins, which is about 36 miles distant. It

has optical works, bending-works, and nianufac-

tories of engines, boilers, and steam-heating appa-
ratus. Population, 1,890.

GENEVA, a village of Ashtabula county, Ohio.
45 miles northeast of Cleveland. It contains a

normal school, and manufactories of agricultural

tools.

GENEVA, a village of Walworth county. Wis.,

on Geneva Lake. It has a ladies' seminary and
flouring-mill.
GENII, among the ancient Romans, were pro-

tecting spirits, who were supposed to accompany
every created thing from its origin to its final de-

cay, like a second spiritual self. They belonged
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not only to men, but to all things, animate and in-

animate, and more especially to places. The genius
of an individual was represented by the Romans
as a figure in a toga, having the head veiled, and the
cornucopia or patera in the hands ; while local genii

appear under the figure of serpents eating fruit

set before them. See Demonolooy, Britannica, Vol.

VII, pp. ()0-<i-i; JIanes, Vol. XV, pp. 477-78; and
Pen.\tes, Vol. XVIII, pp. 488-89.

OENIPAP, a large tree of the West Indies and
warm parts of South America, with excellent fruit.

The pearl -gray timber is occasionally used by
joiners.
GENISTA, the broom ; a small, much-branched,

very spiny shrub of poor soils. It is sometimes
called petty-whin and needle-furze. The Genista
of Virgil and other Roman classics is supposed to

be G. hitipaiiica, of Southern Europe, with branched
stiff spines. From the French name of this plant,

p/«H(('-«-(7('nt"(, a line of English kings derived their

name ; the Count of Anjou, from whom they were
descended, wearing a sprig of broom as a badge.
GENOA, Gulf of, a large indentation in the

northern shore of the Mediterranean north of

Corsica. It has, between the towns of Oneglia on
the west and Spezzia on the east, a width of nearly
90 miles, with a depth of about 30 miles.

GENOA, a village of Ottawa county, Ohio. 13

miles southeast of Toledo. It has lime-stone quar-
ries. Lumber, washboards, wooden bowls, stoves,

barrels, and hoops are made here. It has a German
school and graded schools.
GENRE-PAINTING, a term in art which was

originally used to indicate simply any class or
kind of painting, and was always accompanied by a
distinctive adjective. It has now, however, come
to be applied to scenes from familiar or from rustic
life.

GENS D'ARMES, a title in. France originally

applied to all men liable to military service, and
later to the body of nobles and gentry serving un-
der the kings of France. In the present cen-
tury it denotes the armed and mounted rural
police.

GENTLEilAN : in its original and strict sense, a
person of noble descent. The terms gentleman
and nobleman were formerly identical in mean-
ing ; but the popular signification of each has be-
come gradually modified, that of the former hav-
ing widened, of the latter having become more re-

stricted. Gentleman is now used to designate -a.

man of gentle and refined manner. See Xoeility,
Britannica, Vol. XVII, pp. 524-30.

GENTLEMEN-AT-ARMS, the body-guard of the
British sovereign, and, with the exception of the
yeoman of the guard, the oldest corps in the
British army. It consists of a captain, a lieuten-
ant, a standard-bearer, a clerk of the cheque, and
40 gentlemen. The attendance of the gentlemen-
at-arms is only required at drawing-rooms, levies,

coronations, and similar important state ceremo-
nies.

GENTOO, the term applied by old English
writers to the Hindoos, or natives of India ; and
especially to the Gentoo laws, a code compiled by
Sir William Jones.
GENUFLEXION, the act of bending the knee in

worship or adoration. It is of frequent occurrence
in the ritual of the Catholic churches.
(tENZANO, a town of Italy, IS miles southeast

Of Rome, on the Appian Way. An annual flower
festival, called the Infiorala di (T('nzano.'\» held here
on the eighth day after Corpus C'liristi, and attracts
many visitors. Population, 5,30(1

geocentric;! means having the earth for a
center. Thus, the moon's motions are geo-

centric ; also, though no other of the heavenly
bodies revolves round the earth, tlieir motions are
spoken of as geocentric when referred to, or con-
sidered as they appear from, the earth.
GEODES (dr., "earthly"), rounded hollow concre-

tions, or indurated nodules, either empty or con-
taining a more or less solid and free nucleus, and
having the cavity frequently lined with crystals.
They are sometimes called "potato stones," on ac-
count of their size and shape.
GEOFFRIN, M.\rie Tiierese, a distinguished

Frenchwoman, born at Paris, .Tune 1', 1(399, died in
October, 1777. She was the daughter of a rnlet-de-

chamhre named Rodet, a native of Dauphin^. In
her fifteenth year she was married to a manufac-
turer in the Faubourg St. Antoine, who died not
long after, leaving her an immense furlune.
Though imperfectly educated she had a love of
learning, and her house became a rendezvous of
artists and literary men of Paris and of illustri-

ous foreigners, many of whom she befriended with
great delicacy and liberality. Poniatowski, after-
wards king of Poland, was a frequent visitor at her
house, and she was received by him with the
greatest distinction in 17(36 when she visited War-
saw ; also Ijy the Empress Maria Theresa and her
son, Joseph II, in Vienna.
GEOPHAGISM, or Dirt-eating, a habit which

prevails among many uncivilized races, as the Ot-
tomacs of South America, the Laplanders, and the
West India blacks. Ferruginous clay, bergmehl,
and soft steatite are the substances thus used.
Dirt-eating is also a form of depra\'ed appetite
occurring among clilorotic young women.
GEORGE, a division of the western province of

Cape Colony, Africa, on the south coast, east of

Cape Town. It contains 2,(300 square miles, and
about 11.000 inhabitants. It is valuable chiefly for

its pasturage and its timber. The town of George
stands six miles north of the coast, and has a popu-
lation of over 2,000. On tlie coast is the jiort of

Mossil Bav.
GEORGE. Enoch. (1767-1828), an American M.

E. bishop. In 1790 he was admitted into the Vir-
ginia conference, and in 1796 was presiding elder
of Charleston, S. C., district. In 1803 he joined the
Baltimore conference, and in 1816 was ordained a
bishop. He served in this office with zeal and suc-

cess until his death.
GEORGE, Henry, an American political econo-

mist, born in 1839. In 1879 he published Progress

and Purertij, and in 1S81 published The Irhh Land
QiK'stion. In the same year he visited England and
Ireland.and in 1SS.V84 and again in 18S4-So he visited

England and Scotland. He made speeches which
produced a marked effect on the land question. In
1886 he was a candidate for mayor of New York on
the United Labor Party ticket, receiving (iS.nO

against 90,552 for Abram S. Hewitt, the Demo-
cratic candidate, and (30,435 for Theodore Roosevelt,
the Republican candidate. He then founded the
" Standard." a weekly newspajier, and became its

editor. He is also the author of Social Problems

(1884), and Protection or Free Trade a886).
GEORGE, Lake, sometimes called Lake Horicon,

a beautiful sheet of water in New York, extending
from southwest to northeast, 36 miles long and
from 1 to 3 miles wide, 310 feet above sea-level ; 400

feet is its greatest depth ; it contains 300 island.=,

and has an outlet into Lake Chamjilain. On its

shores stood Forts George aiul William Henry. It

is a favorite summer resort.

GEORCtE'S CHANNEL, St., the name applied
to the south portion of that arm of the Atlantic
which separates Ireland from Britain. At
its northern e-xiremity it is 64 miles in width,
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and at its southern about 62 ; its length from north-
east to southwest is about 100 miles.

GEORGE, "The Bearded," duke of Saxony from
1500 to 1539, was known as a zealous anti-Protestant.
GEORGE, The, the badge of the Order of the

Garter.
GEORGETOWN, a village of Halton county,

Ontario, on Credit River. It has good water-power,
and manufactures paper.
GEORGETOWN, the county-seat of Clear Creek

county, Col., situated in a valley of the Rocky
Mountains, 51 miles west of ©enver, on two
branches of Clear Creek. It is in an extensive silver

region, and has large reduction works.
GEORGETOAVN, a railroad junction, and capi-

tal of Sussex county, Del., 15 miles southwest of

Lewes.
GEORGETOWN, the county-seat of Scott county,

Ky., 12 miles north of Lexington. It is in the center
of the " Blue-grass country," and the business of

the vicinity is farming and stock-raising. The
town contains a college, two female seminaries,
Other schools, and has good water-power.
GEORGETOWN, the county -seat of Brown

county, Ohio, 7 miles from the Ohio River. It con-
tains a woolen mill, flour mill, and the business of

the vicinity is chiefly tobacco-raising.
GEORGETOWN, a port of entry, and county-

seat of King's county. Prince Edward Island. It

has a good harbor, builds ships, and exportp pro-
visions.

GEORGETOWN, the county-seat of Georgetown
county, S. C, on Winyaw Bay. It has direct com-
munication with New York by schooner lines; is

located in a great turpentine region, and the vil-

lage contains lumber and rice mills.

GEORGETOW^N, the county-seat of Williamson
county, Texas, 25 miles north of Austin. The region
is healthful and picturesque, and the village con-
tains the Southwestern University.
GEORGETOWN COLLEGE, D.C. See Colleges,

in these Revisions and Additions.
GEORGIA, an Atlantic State of the United

States, and one of the original thirteen States
(see Britannica, Vol. X, pp. 434-38). Under the
present constitution, which was adopted in 1877,
the legislative department consists of a senate of

44 members and a house of representatives of 175
members. Senators and Representatives are each
elected for two years. The legislature, called the
general assembly, meets biennially on the first

day of November of even years, and each session
is limited to forty days. The executive depart-
ment consists of a governor, secretary of State,
treasurer, comptroller -general, attorney -general
(each of whom is elected for the people for a term
of tW'O years), and a State school commissioner.
The latter is appointed by the governor for a
term of two years. General elections for State
officers are held biennially on the first Wednes-
day of October of even years. The judicial de-
partment comprises a supreme court, with a chief
justice and four associates ; superior courts ; courts
of ordinary, corresponding to the county courts of
other States; and justices' courts. The judges of
the supreme and superior courts are selected by
the general assembly, and hold office for four
years each. The ordinaries and justices of the
peace are elected by the people—the former for
four years, and the latter for two years. The
State is represented in the United States Con-
gress by two Senators and ten Representatives,
and is thus entitled to twelve votes in the electoral
college.

The educational interests of the State are under
the general direction of a State sciiool commis-

sioner and a State board of education, while local
interests are directed by county school commis-
sioners and county boards of education. Excellent
systems of graded and high schools prevail
throughout the State. The State University and
its branches, the Atlanta University, and the high
schools of Atlanta, Macon, Augusta and Savan-
nah, provide for special normal instruction. The
State University is located at Athens, and
has branches at Milledgeville, Cuthbert, Dahlon-
ega and Tliomasville. There is an institution for
the education of the deaf and dumb at Cave Spring,
and an academy for the blind at Macon. Both
of these are State institutions. The AVesleyan
Female College, located at Macon, was the first

chartered female college in the world. Other ex-
cellent private colleges, academies and profes-
sional schools are located in various parts of the
State.
According to the census of 1890 the area of

Georgia was 59,475 square miles, and the population
1,837,3.53. The following table shows the population
by counties for 1880 and 1890:
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Counties.

Hancock .

.

Haralson ..

Harris
Hart
Heard
Henry
Houston..
Irwin
Jackson...
Jasper ....

Jefferson .

Johnson.. .

Jones
Laurens . .

.

Lee..
Liberty
Lincoln
Lowndes. . .

Lumpkin..
JIcDuftie.
Mclutosli
Macon
JIadison
Marion.
Meriwether..

.

Miller
Milton
Mitchell
Monroe
Montgomery .

Morgan
Murray
Muscogee
Newton
Oconee
Oglethorpe...

.

Paulding
Pickens
Pierce
Pike
Polk
Pulaski
Putnam
Quitman
Rabun
Randolph
Richmond. ..

Rockdale
Bchley
Screven
Spalding
Stewart
Sumter
Talbot
Taliaferro ...

Tattnall
Tavlor
Telfair
Terrell
Thomas
Towns
Troup
Twiiigs
Union
Upson
Walker
Walton
Ware
Warren
Washington..
Wayne
Webster
White
Whitefleld...
Wilcox
Wilkes
Wilkinson...
Worth

Population.
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•system in the vital parts, urnlermine the strength
'of the body gradually and most usually terminate
in the death of the individual. This theory is now
-definitely proven in tlie cases of cholera, yellow
fever, typhus, consumption, small-pox, syphilis,

gonorrhcea ; and, in several other diseases, the pre-
:sumption is strong in favor of its correctness.

Leewenhoeck observed these vegetable cells as
-early as 1675, and O. F. JVIiiller classified them in

1773. But that they were the causes of the infec-

tious diseases was not admitted even during the
first half of this century, although Kircher in Ger-
many, and Linnieus in Sweden, had advanced the
'^dea that some of the epidemic diseases are due
'o bacteria. The common belief was that these
liseases are caused by decaying vegetable and ani-
mal matter, as it seemed to be apparent in the
jase of malaria; that decaying organic matter
lets as a poison ; when its effluvia are taken into

the body that they set up similar processes of de-
generation and decay in the living tissues.

But in 1836 Cagniard de la Tour discovered that
the action of yeast is caused by bacteria, or living
plant-cells; and Schwann found in 1S37 that putre-
faction is originated in a similar way. In 1850
Kayeraud Davaine observed in the blood of cattle
dead or splenic fever (called anthrax) the bacillus
•anthracis, a hair-like bacterium ; and in 1863 Da-
vaine proved that the anthrax bacilli are the causd
of splenic fever. He produced this fever by inocu-
lating animals with these bacilli. In 1865 L. Pas-
teur proved, conclusively, that a disease of the silk

worms, called pebrine, wliich threatened to destroy
the silk industry of France, was due to minute
vibratile corpuscles, which filled the bodies of the
silk worms and checked their vital operations. He
also showed that this disease can be overcome by
protecting the worms from infection.
Koch in Berlin, and Pasteur in Paris, soon

afterwards made experiments with Davaine's ai>-

Hira.i- harilli and produced the splenic fever in nu-
merous cases by inoculation ; they also showed
that this disease never appears in animals that are
rigidly isolated from infectious material. Cultiva-
tion of biwlthts anthracis in infusions, through
several generations, was found to weaken the
vitality of the germs, especially through the action
cf the ozone contained in the air. The subsequent
inoculation of cattle with this weakened material
produced in them a mild form of the disease which
protected them against the effects of subsequent
inoculations with the strongest virus. Thousands
-of cattle have been annually saved from the fatal
milt fever in France alone by inoculating them
with the weakened culture germs.

I\Iore recently Pasteur made researches espe-
cially into the cause and cure of rabies, the
•'mad-dog disease" in men and animals. He
has shown that a bacterium is present in this dis-

ease, that it can be communicated by inoculation
to healthy animals of various species, and that its

energy may be reduced by producing a mild and
harmless form of hydrophobia in men and animals
bitten by mad dogs. Pasteur has also proven the
parasitic origin of chicken-cholera.

Of all human diseases, it has been most clearly
demonstrated in the case of small-pox that the in-
oculation of or contact with the bacterial matter
is capable of producing the disease. In septicemia,
the inflammation of open wounds and tlie result-
ing blood poisoning are due to minute bacteria
floating in the air, with which the Wf)unds come in

contact. If the instruments used in surgical opera-

tions are carefully disinfected, and the wounds are
treated with sprays of carbolic acid or mercuric
chloride and lotions capable of killing the bacteria
present in the air, etc., the fatal disease of blood-
poisoning will be prevented.
Bacteria have been discovered and isolated in

diphtheria, typhoid, yellow and malarial fevers, and
most recently in cholera and tuberculosis. Koch
found in the tubercle of consumption a gi^rm similar
to the bacterium of leprosy. By inoculating rab-
bits and guinea pigs with this bacteria he produced
in them genuine tuberculosis. In the intestines of
cholera patients in India and Egypt he found
millions of bacteria of several kinds, some of them
harmless. But one kind, comma-shaped, was pecu-
liar, and present in all cholera patients. He called
it the comma bacillus. He considers it the cause
of the disease, although it has been doubted by
others.
The recent researches with the microscope

prove that malaria (swamp fever, fever and ague)
is due to a germ found in the blood of the patients.
This germ is called the plasinodiinn of ninlarla. It
can be demonstrated in every case of the disease
by drawing a drop of blood and examining it care-
fully under a good microscope. The presence of
this Plasmodium is always accompanied by the
same series of symptoms; and as these symptoms
cease as soon as the germs disappear, the conclu-
sion is inevitable that the germs are the true cause
of the disease. Dr. Walter B. James, of New York,
stated, recently, before the New York Academy of
Medicine, that he had examined the blood in
several hundred cases of malaria, and found the
Plasmodium present in all cases.

In hydrophobia and septicajmia, the microbes
are introduced by contact with open wounds; but
in syphilis and gonorrhoea no open wounds are re-

quired for causing infection. In these cases the
disease germs are of animal growth.
GERMANDER, a popular name for various

labiate plants of the genus Teucrium. The one
species of the United States is T. Canadense. T.

Chariin:d)-ys, T. Scordium, the water -germander,
and T. Scorodonia, the wood-germander, are Old
World species. Most of them have been employed
in medicine.
GEBMANO, San, a beautiful and prosperous

town of Italy, situated at the base of Monte (3asino,

in the province of Terra di Lavoro, about 50 miles
north-northwest of Naples. It contains handsome
public edifices, and is surrounded by the remains
of monuments and buildings of high antiquarian
interest ; it is built on the site and from tlie ruins of

the ancient Volscian town, Casinum,or Casca. The
district of San Germano is highly cultivated and
beautiful. Poinilation, 8,766. See Mo.nte Casino,
Britannica. \'ol. XVI, p. 778.

GER.MANTGWN, a former borough of Pennsyl-
vania, included since 1854 in the limits of Philadel-
phia. Here an attack by Washington on the British

camp in the early morning of Oct. 4, 1777, was re-

pulsed, the Americans losing 1,000 men, the British

000.

GER^IANUS, St., bishop of Auxerre, said to

have been invited to Britain in 429 to combat
Pelagianism. Under him the Christian Britons
won the bloodless "Alleluia Victory" over the

Picts and Saxons. In 1736 a column was erected
on the supposed site, Mws Garmon (Germanus'
field), in Flintshire. There are several churches in

Wales and Cornwall dedicated to St. Germanus.
See Britannica, Vol. XIII, p. 247.
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GERMANY. For the geography, history, pro-

ductions, government, language, literature, and
earlier statistics of Germany, and the (xerman
States, see Britannica, Vol. X, pp. 447-547. Present
total area, 211,168 English square miles; population

in 1885, 46,85.5,704. Capital, Berlin, with a popula-
tion of 1,.S15,287.

St.\tes, Area .\xd Popul.atiun.—The following are
the official figures giving the returns for December,
1880, and Dec. 1,1885, and the density for 1885:

states of the Empire.

Prussia
Bavaria
Wiineittberg
Baden
Saxony
Meckleuburg-Schwerin
Hesse
Oidenbuiv
Bruusivick
Sase-W'eiuiar
Meckleubiirg-Strelitz
Saxe Meiningen
Anhnlt
Saxe Coburg-Gotha
Sa.\e-Altenburg
Lippf
Waldeck
SchwarzburK-Rudolstadt
Schwarztjur^-Sonderstiauseu.
Reuss-Schleiz
Schaumburg-Lippe
Keuss-Greiz
Hamburg
Lubeck
Bremen
Alsace-Loriaiue

Area
English
sq. miles.

136,

29,

,073

,(132

,C19

).891

),&50

j.197

i.OOO

J ,.508

1,441

1,404

1.144

9C4
917
70.')

517
475
4:W
307

o.j7

323
i:B
123

100
110
100

5,608

Population
Dee. 1, 1880.

27,279,111
6.284,778
1,971,118
1,570,254

2.972.805
,577,055

936,340
337,478
.349,367

309,577
100,269
207,075
232,692
194,716
155,036
120,246
56,522
80,296
71,107

101,330
35,374
50,782

453,869
63,571
156,723

1,.566 ,670

Population
Dec-.l, 1S.S5.

28.318,470
5,420.199
1,99.5.185

1.601.2.55

3.1.V2.003

.575,152

956,611
341,.525

372,452
313,946
98,371
214384
248,166
198,829
161,460
123,212

66,575
83,8.36

73,606
110,598
37,204
65,904

518,620
67,658
165.628

1,564,355

Density
per .s(|.

mi. 18.SJ.

208.1
182.7

2§1.8
272.1
543.2
110 6
318.8
135.7
258,4
223.6
85 9

222 8
259.7
258.5
312.3
259.3
129.1
228.4
218.4
342.4
279.7
454.5

3,241.3
583.4

1,656.2
275.9

Total

.

45.234,001 46,855,704

Present Emperor and Royal Family-.—Wilhelm
II, born Jan. 27, 1859, eldest son of Friedrich III,

German Emperor and King of Prussia—who was
the eldest son of Wilhelm I, and was born Oct. 18,

1.S31 ; married Jan. 25, 1858, to Victoria (Empress
and Queen Friedrich), Princess Koyal of Great
Britain, succeeded his father ]\Iarch 9, 18S8, and
died June 15, 188S, when he was succeeded by his

son. Prince Friedrich 'Wilhelm, under the title of

Wilhelm II. The Emperor married, Feb. 27, 1881,

Princess Victoria; married Nov. 19, 1S91, to Prince
Adolphiis of vSchaumberg-Lippe. Born Oct. 22,

1858, daughter of the late Duke Friedrich of
Schleswig-Holstein-Sonderburg-Au glisten burg.
Children OP THE Empehor.— 1. Prince Friedrich

Wilhelm Victor August Ernst, born May 6, 1882,

Crown-Prince of the German Empire and of Prussia
;

2. Prince Wilhelm Eitel-Friedrich Christian Karl,
born July 7, 1883; 3. Prince Adalbert Ferdinand
Berenger Victor, born July 14, 18S4; 4. Prince Au-
gust AVilhelm Heinrich Gi'inther Victor, born Jan.

29, 1887 ; 5. Prince Oscar Karl Gustav Adolf, born
July 27, 1SS8.

Brother and Sisters of the Emperor.—1.

Princess Charlotte, born July 24, 1860; married
Feb. IS, 1878, to Prince Bernhard, eldest son of

Duke George II, of Saxe-Meiningen ; offspring of

I he union is a daughter, Feodora, born May 12,

•1879. 2. Prince Heinrich, born Aug. 14, 1862;

married May 24. 1888, (o Princess Irene, daughter
of (irand-Diike Lndwig IV, of Hesse; offspring of

the union is a son, Waldeniar, liorn >Iarch 20, l.'^89,

3. Princess Victoria, burn .\]iril 12, 18(i6. 4. Prin-

cess Sophie Dorothea, born June 14, 1870; married
Oct. 27, 1889, to Crown -Prince Konstantin, of

Greece. 5. Princess Margarethe, born April 22,

1872.

Aunt of The Emperor.—Princess Louise, born
Dec, 3, 1838; married Sept, 20, 1.856, to Grand-Duke
Friedrich, of Baden.
Emperors of Present Empire.—1. Wilhelm 1,

from April 16, 1871, to March 9, 1888. 2. Friedrich,

from March 9, 1888, to June 15, 1888. 3. Wilhelm
II. from June 15, 1888.

Support of the Royal Family.—The election of

Wilhelm I, king of Prussia, as emperor of Germany
bears date from April 16, 1871. The election was by
vote of the Reichstag of the North German Confed-
eration, on the initiative of all the reigning princes

of Germany. The imperial dignity is now hereditary

in tlie Prussian royal house of Hohenzollern, fol-

lowing the usual law of primogeniture, and the
support of the royal family is provided for by the

Prussian constitution. Up to within a recent
period the kings of Prussia enjoyed the whole in-

come of the state domains, amonnting to about a

million sterling per annum. By a decree of Jan.

17, 1820, King Friedrich Wilhelm III fixed tlie

Krondotations at the total sum of 2..573,09823 thalers,

which was sanctioned on Jan. 31, 18.50, by art. 59 of

the constitution ; remaining, as before, dependent
on the revenue derived from domains and forests.

The amount of the civil list was fixed by art. 59 of

the constitution of Jan. 31, 1850; but by law of

April 30, 18.59, it was" raised .500,000 thalers; by law
of ,Ian. 27, 1868, 1.000.000 tlialers, and by law of Feb.

20, 18,sil. a further 3.500,000 marks. At present the

total " Krondotations Rente." as far as it figures

in ttie budgets, amounts to 15,719.296 marks, or

.$3,752,770. The reigning house is also in possession
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of a vast amount of private propertj-. comprising
castles, forests, and great landed estates in various
parts of the kingdoiri. known as " Fideikomiss-und-
Schatullgiiter," the revenue from which mainly
serves to defray the expenditure of the court and
the members of tlie royal family.
The Royal Fideikomiss was last reg dated by

cabinet order of Aug. 30, 1843. Besides this the
royal crown treasure, founded by King Friedrich
AVilhelm III, consists of a capital of 6 millions,
which has since considerably increased, and also
the family Fideikomiss, likewise founded Ijy King
Friedricli AVilhelm III, for the tienefit of princes
born afterwards. It comprises the domains of

Flatow, Krojanke and Frauendorf, as well as the
Fideikomiss founded by the late Prince Karl
(Glienicke). Finally, the royal house is also en-
titled to the House Fideikomiss of the Ilohen-
zollern princes.
Ch.^ncelloe .\nd iMPEniAL Secret.\ries.—Gen-

eral Georg von Caprivi, the successor of Prince
Bismarck as Chancellor of the empire, and presi-
dent of the Prussian Council of Ministers, was born
in 1831 ; entered the army in 1849; became chief of
staff to the 10th corps, 1870; was appointed com-
mander of the 30th division at Metz, 1883; was ap-
pointed head of the admiralty in 1884; and was
appointed Chancellor of the empire and president
of the Prussian Council, March 20, 1S90. Salary,
54,000 marks.
Eepresentative of the Chancellor and Imperial

Secretary of State for the Home Otiice, Dr. Carl
Heinrich von Boetticher, born Jan. 6, 1833

;

studied jurisprudence and entered state service,
1856; Landdrost at Hanover; 1876, Regierungs-
prasident at Schleswig; appointed Imperial Secre-
tary of State, September, ISSO; and in 1881 repre-
sentative of the Chancellor of the empire. Salary,
36,000 marks.
The imperial secretaries of state number 12, in-

cluding the Chancellor. They do not form a
"cabinet," but act independently of one another,
under the general supervision of the Chancellor.
Under the latter they are the executive heads sev-
erally of the Imperial Departments, viz. : Foreign
Affairs; Home Ortice ; Admiralty; ^Ministry of
Justice; Treasury; Po.-t Olhce : Railways; Ex-
chequer; Invalid Fund; Imperial Bank; Debt
Commission. Salary of each of the department
secretaries, 36,000 marks.
Constitution and Government.—The constitu-

tion of the empire bears date April 16, 1871. By its

terms all the States of Germany "form an eternal
union for the protection of the realm and the care
of the welfare of the German people." The supreme
direction of the military and political affairs of
the empire is vested in the king of Prussia, who, in
this capacity, bears the title of Deutscher Kaiser.
According to art. 2 of the constitution, " the em-
peror represents the empire internationally," and
can declare war, if defensive, and make peace, as
well as enter into treaties with other nations, and
appoint and receive ambassadors. To declare war,
if not merely defensive, the Kaiser must have the
consent of the Bundesrath, or Federal Council, in
which body, together with the Reichstag, or Diet
of the Realm, are vested the legislative functions of
the empire. The Bundesrath represents the indi-
vidual States of Germany, and the Reichstag the
German nation. The members of the Bundesrath,
fifty-eight in number, are appointed by the gov-
ernments of the individual States for each session,
while the members of the Reiclistag, 397 in num-
ber (about one for every 118,000 inhabitants), are
elected by universal suffrage and ballot, for the
term of three years. By the law of March 19, ISSS,

the duration of the legislative period is five years;
the law to come into force in the legislative period
Vjeginning in 1890. The various States of Germany
are represented as follows in the Bundesrath and
the Reichstag:

States of ttie Kmpire.

Kingdom of Prussia
" Bavariu,

'* " Wurtemberg
' J^aivony

Graud-Duchy of Baden
" • Mecklenburg-Schwerin

" Hesse
" " Oldenburg
*' *' .Suxe-Weimar
" " Jleckleuljurg-Strelitz

Duchy of Brunswick
" ' " 8axe-Meiuingeu .'

" ' .\iilisU
" " Saxe-Coburg-Gotba
" " S.i.xe-Altenburg

Principality of Waldeck
" Lippe

" *' Schwarzburg-ltudolstadt . . .

.

" *' .Scliwarzburg-Soudersliauseu.
" '* Reuss-Schleiz
" " Schaumburg-Lippe
" " Reuss-Greiz

Free town of Hamburg
" ' Liibcck

" " "Bremen
Reichsland of Alsace-Lorraine

t_ ;-n «
- S «

^:si l|«

aw
48
17
23
14

6
9
3
3
1

3
2

Total.

Alsace-Lorraine is represented in the Bundes-
rath by four commissioners {Kommifsdre) without
votes, who are nominated by the Statthalter.
The total number of electors to the Reichstag in-

scribed on the lists was 9,769,802, or 20.9 per cent,
of the population at the general election of 18y7,

while the number of actual effective voters was
7.540,938 at the same election, or 77.5 per cent, of

tlie total electors; in 1890 it was 7,031.460. Of the
397 electoral districts 21 consists solelj' of towns,
107 of districts each containing a town of at least
20,000 inhabitants, and 269 of districts without any
large towns. In 252 districts Protestantism is pre-
dominant, and in the remainder Roman Catlioli-

cism claims the majority. Of electoral districts

with 60,000 of a population and under, there were 5
in 1887 ; between 60,000 and 80,000,26 ; between 80,000

and 100,000, 74; between 100,000 and 120,000, 130; be-
tween 120,000 and 140,000, 105 ; between 140.000 and
160,000, 21; and above 160,000,36. Of electoral
districts •with 12,000 voters or less, there were 4
in 1887; 12,000-16,000, 26; 16,000-20,000, 60; 20,C0(D-

24,000, 121; 24,000-28,000, 103; 28,000-32,000, 41;
above 32.000 voters, 42.

Both the Bundesrath and the Reichstag meet in

annual session, convoked by the Emperor. The
Emperor has the right to prorogue and dissolve,

after a vote by the Bundesrath, the Reichstag.
Without consent of the Reichstag the prorogation
may not exceed 30 days; while in case of disso-

lution new elections must take place within 60 days,

and a new session must open within 90 days. All laws
for the empire must receive the votes of an absolute
majority of the Bundesrath and the Reichstag. The
Bundesrath is presided over by the Reichskanzler,
or Chancellor of tlie Empire, and the president of

the Reichstag is elected by the deputies.
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The laws of the empire, passed Vjy the Bundesrath

and the Reichstag, to talie effect, must receive the
assent of the Emperor, and be countersigned when
promulgated by the chancellor of the empire.
All the members of the Bundesrath have the
right to be present at the deliberations of the

Keichstag.
Acting under the direction of the chancellor of

the empire, the Bundesrath represents also a su-

preme administrative and consultative board, and
as such has twelve standing committees—namely,
for army and fortifications; for naval matters;
tariff, excise, and taxes; trade and commerce; rail-

ways, posts, and telegraphs; civil and criminal
law ; fanancial accounts ; foreign affairs ; for

Alsace-Lorraine; for the constitution; for the
standing orders; and for railway tariffs. p]ach

committe consists of representatives of at least

four states of the empire ; but the foreign affairs

committee includes only the representatives of

Bavaria, Saxony, Wiirtemburg, and two other rep-

resentatives to be elected every year.
Movement of Popul.\tion.—In 1888 the number

of persons in the empire engaged in agriculture
and cattle-raising was 18,840,818 out of a total of

48,000,000; in forestry, hunting and fishing, 3H4,ti37
;

in mining, metal works, etc., 16,058,080; in trade
and commerce, 4,531,080; in domestic and other
service, 938,291 ; in the professions, 2,222,982; with-
out occupation or profession, 2,246,222.

The bulk of the German population is Con the
basis of language) Teutonic ; but in the Prussian
provinces of Posen, Silesia, West and East Prussia
are 2,513,500 Slavs (Poles), who, with 280,000 Wal-
loons and French, 150,000 Lithuanians, 140.000 Danes,
and about the same number of Wends, Jloravians,
and Bohemians, make up 3,223,500 non-Germanic
inhabitants, or nearly 7 per cent, of the total popu-
lation.

On Dec. 1, 1885, there were 434,525 foreigners
resident in Germany, the nationalities of whom
were as follows

:

^Vustrian .155,.^;^!

Rusdiau 48.S5;J

Dutch 45,270
Swiss ac),90i

rrciich m.ms
Danish 2U,S48

British 14,889
Swedes, Korwegiuus.

.

33,174
Luxeniburgers. . 11,607
Other Euro)ieans 2ii,(ill

From United States.

.

1.5,017

Other uon-Europcaus. 8,li"J8

Besides 111 born at sea, and 1,116 of unknown
nationality. In 1880 the number of foreigners was
only 275,856.

The great majority of the emigrants sail from
German ports and Antwerp. In 1885-89, 18,179 em-
barked at Rotterdam or Amsterdam ; and in

1885-89 a yearly average of 4,-503 at French ports,

notably Havre and Bordeaux. The emigrants of

1889 by way of German ports, Antwerp, Rotterdam
and Amsterdam, comprised 49,497 males, 40,692
females (76 sex not stated). The number of fami-
lies was 13,.557, including 00,328 persons. During
the sixty-eight years from 1820 to 1888 the total
emigration to the United States, which absorlis tlie

best classes of emigrants, numbered over three and
a half million individuals, and during the last

twelve years nearly three-quarters of a million. It

is calculated that each represented, on the average,
a money value of 200 marks, or $.50, so that the
total loss by this emigration amounted to over
if 1 75,000,000. The number of emigrants to Brazil
during the last nineteen years (1871 to 1881) has
been 35,865.

There are in Germany 21 towns of over 100,000

inhabitants, viz.: Berlin ( 1,31 5,287 \ Hamburg
<305,690), Altona (104,717), Bresiau (299,640), Munich

(261,981), Dresden (246,086), Elberfeld (106,499),
Barmen (103,068), Leipsig (170,340), Cologne (161,-

401), Frankfurt-on-the-Main (154,513), Konigsberjf
(151,151), Hanover (139,731), Stuttgart (125,901),
Bremen (118,395), Nuremberg (114,891), Diisseldorf
(115,190), Danzig (114,805). Magdeburg (114,291),
Strasburg (111,987), Chemnitz (110,817).

Educatiox and Religion.—There are 22 uni-
versities in the empire, with 2,437 professors and
teachers, attended by about 29,444 matriculated
students. Education is general and compulsory
throughout Germany. The laws of Prussia, which
provide for the establishment of elementary
schools (Volkssi'liiilen), supported from the local
rates, in every town and village, and compel all

parents to send their children to these or other
schools, have been adopted, with slight modifica-
tions, in all the states of the empire. The school
age is from six to fourteen. The system of second-
ary education is also practically homogeneous.
Above the elementary schools rank the middle
schools of the towns, the BurgersclmJen and Hohere
Bi'irgerschulen, which fit their pupils for business
life. Children of the working classes may continue
their education at the Fortbildnngs-Schiihn, or con-
tinuation schools, which are open in the evening
or other convenient time. The Gymnai>ia are the
most fully developed classical schools, preparing
pupils in a nine years' course for the universities
and the learned professions. Tlie Frogymnasia
differ from these only in not having the highest
classes. In the liralgiimnasia, Latin, but not Gfreek,

is taught, and what are usually termed " modern
subjects" have more time devoted to them. Real-
progymnasia have a similar course, but have no
class corresponding to the highest class in the pre-
ceding. In the Ohcrreahchulen and Reahclnden
Latin is wholly displaced in favor of modern lan-
guages. In 1884, 878 secondary schools, including
31 private schools, possessed the right of granting
certificates to pupils who pass the leaving exami-
nation {Ahit:iri,-ntcn Exaincu), entitling them to

serve in the army as one-year volunteers. The
teachers in German schools are required to hold a
government certificate, and to have undergone a
year's probation. Higher schools for girls are
called Hohere Toclilerschulen. Besides these there
are numerous Geirrrhcschulcn, or technical schools,

Polyteclinira, normal schools, seminaries, and the
universities. The total number of children of

school age in 1885 -was 8,609,198.

According to religious confessions there were
(1885) 29,369,847 Protestants (62.7 per cent.), 16,-

785,734 Catholics (35.8 per cent.), 563,172 Jews (1.2

per cent.). Adherents of the Greek church are in-

cluded in " Roman Catholics ;" but the Old Cath-
olics are reckoned among " Other Christians."
Certain changes were introduced in 1885 in the
grouping of "(jther Christians" and "Others,"
which explain the differences between the returns
for these groups for 1880 and 1885. Roman Cath-
olics are in the majority in only three of the Ger-
man States, and form more than 20 per cent, of the
population in only four others.

iTusTiCE AND Ckime.—In terms of judicature
acts in 1877 and 1879 a uniform system of law
courts was ado)>ted throughout the empire not

later than .Ian. 1, 1879, tliough, with the ex-

ception of tlie Reichsgericht, all courts are directly

subject to the government of the special state in

which they exercise jurisdiction, and not to the
Imperial government. The apiiointinent of the

judges is also a state and not an imperial function.

The empire enjoys uniform c<idrs of commercial
and crimihal law, though no uniform code of civil

law has yet been adopted.

/
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The lowest courts of first instance are the Aints-

gerichte, each with a single judge, competent to try

petty civil and criminal cases. There are 1.914

Aintsgerichte in the empire, or one for every 24,-

281 inhabitants. The Landgerichte exercise a revis-

ing jurisdiction over the Amtsgerichte, a ^d also a
more extensive original jurisdiction in both civil

and criminal cases, divorce cases, etc. In the
criminal chamber five judges sit, and a majority
of four votes is required for a conviction. Jury
courts (Schiritrrjcrichte) are also held periodically,

in which three judges preside ; the jury are* twelve
in number. There are 172 LandgericlUe in the
empire, or one for every 272,417 of the population.
The first court of second instance is the (Jherlandes-

gerlrht. In its criminal senate, which also has an
original jurisdiction in serious cases, tlie number
of the judges is seven. There are 28 such courts in

the empire. The total number of judges on t!ie

bench in all the courts above mentioned is 7,027.

In Bavaria alone there is an Oberste Londesgericht
with l.S judges, with a revising jurisdiction over
the Bavarian Oberlandesgerichte. The supreme
court is the Reichsgericht, which sits at Leipsig.
The judges, 79 in number, are appointed by the
Emperor on the advice of the Bundesrath. The
court exercises an appellate jurisdiction over all

inferior courts, and also an original jurisdiction in

cases of treason. It has four criminal and six civil

senates.
The Gerjun Army.—The German army on a

peace footing consists of 20,250 officers and 468,409

men, with 93,650 horses and 1,914 guns from Oct. 1,

1890.* On a war footing the total strength
amounts to 35,427 officers and 1,456,677 men, with
312,731 horses and 2,808 guns. The field army has
744,031 men and 19,391 officers, 242,415 horses and
2,040 guns ; the depot troops, Ersatztruppen, num-
ber 296,614 men, 4,796 officers, with 31,373 horses and
444 guns ; the garrison troops, Besatzungstrujijien,

with 416,032 men, 11,240 officers, 38,943 horses, and
324 guns. The Landstiirm, a last reserve, is not
included in the above, liut it is not organized in

time of peace. Service in the army is compulsory.
In 1887, 41,135 men, forming 31 battalions, 24 field

batteries, 9 companies of pioneers, and 14 of train,

were added to the peace establishment. On a war
footing, Germany is prepared to place more than
3,350,000 men in the field, fully armed. As no official

statement respecting the army is issued, the above
figures are said to be merely conjectural.
Germany has a total frontier length of 4,600

miles. On the north it is bounded by the North
Sea (295 miles), Denmark (46 miles), and the Baltic
(930 miles); on the south well-defined mountain
ranges and the Lake of Constance separate it from
Austria (1,410 miles) and Switzerland (265) miles).

On the remaining sides, however, the boundaries
are chiefly conventional, except in the southwest,
where the Vosges Mountains separate Germany
and France. On the east Germany is bounded by
Russia for 850 miles ; on the west by France (245

miles), Luxemburg (75 miles), Belgium (70 miles),
and Holland (380 miles).
Some of the coast defenses and batteries have

been placed under the jurisdiction of the admiralty.
The empire is at present divided into eleven
"fortress districts" (Festungs-Inspectionen), each
including a certain area with fortified places. It

has 16 fortified places of the first class, serving as
fortified camps, and 29 other fortresses. These

* By the law of March 11, 1S87, to contiuue in force to March
31, 1894, the peace strength of the imperial army is 4«8.409
men, besides officers, surgeons, paymasters, etc.—in all, 491,-

955.

fortresses are all connected with each other by
means of underground telegraphs, while strategical
railway lines lead from the principal military cen-
ters towards the frontiers.

All German troops are Itound by the imperial
constitution of April 16, 1871, to obey uncondition-
ally the orders of the Kaiser, and must swear ac-
cordingly the oath of fidelity. But this oath to the
Kaiser is not imposed upon the Bavarian troops in
time of peace. Art. 65 of the constitution gives the
Emperor the right of ordering the erection of for-

tresses in any part of the empire; and art. 68 in-

vests him with the power, in case of threatened
disturbance of order, to declare any country or dis-

trict in a state of siege. The constitution of the
army is regulated by various military laws passed
between 1867 and 1888; the Prussian military legis-

lation before 1871 being extended to the empire.
By the constitution of April 16,1871, it is enacted

that "every German is liable to service—and no
substitution is allowed." Every German capable
of bearing arms has to be in the standing army (or

navy) for seven years, as a rule from the finished
twentieth till the commencing twenty-eighth year
of his age, though liability to service begins on the
completion of the seventeenth year. Of the seven
years, three must be spent in active service and the
remaining four in the army of reserve. Conscripts,
whose conduct or proficiency earns them the priv-
ilege, are sometimes discharged from active service
at the end of two years, though liable to recall.

They are familiarly known as "Kfnigs Urlauber."
After quitting the army of reserve, the conscript
has to form part of the Landwehr for another five

years in the first class or "ban." and up to hia
thirty-ninth year in the second " ban."
About 400,000 young men reach the age of twenty

every year, and when the numbers of those morally
or physically unfit to serve, of volunteers and of
emigrants, are deducted, about 300,000 are left lia-

ble to service. Of these, however, owing to the
legal limitation of the peace strength, only a cer-

tain number (chosen by lot) join the army ; the re-

mainder are drafted into the Ersatztruppen, a kind
of reserve, where the period of service is twelve
years. Men in the Ersatztruppen, are liable to three
periods of drill (of ten, six, and four weeks, respect-
ively); but as financial considerations allow of
only a certain number being so drilled, many re-

ceive no military training at all. At the end of

twelve years the trained members of the Ersatz
pass into the first ban of the Landsturm, the un-
trained into the second ban.
One-year volunteers, of whom about 8,000 join

annually, serve at their own charges, and are nut
reckoned in the legal peace strength. Kon-com-
missioned officers are generally appointed from
men desiring to make the army their profession.

All able-bodied men between the ages of seven-
teen and forty-five, who are neither in the standing
army nor the reserves, must belong to the Land-
sturm, which is only called out in the event of an
invasion of Germany. The Landsturm is divided
into two classes, or " bans." To the first ban belong
those between the ages of seventeen and thirty-

nine ; to the second, those between thirty-nine and
forty-five.

The mass of soldiers thus raised is divided into

companies, battalions, regiments, and corps
d'arm^e. The strength of an ordinary battalion in

peace is 544 men, raised in war to 1,002 by calling

in part of the reserves ; it is divided into four com-
panies, each of which in war consists of 2-50 men.
Exceptions to this general rule are the battalions

of the Guards and the regiments in garrison in the
Eeichsland of Alsace - Lorraine, the strength of
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which, on peace footing, is 686 men. During peace
each regiment of infantry consists generally of

three battalions, but tifteen regiments have four
battalions each; each brigade of two regiments;
each infantry division of two brigades, to which,
under the command of the divisional general, four
squadrons of cavalry, four batteries of artillery,

each of six guns, and eitlier a battalion of rifle-

men or a battalion of pioneers are attached. Each
field artillerj' regiment is divided into three de-
tachments, each of three or four batteries. In all

there are 364 field batteries, of which 47^ are
mounted. Each battery immbers, as a rule, in
peace four, in war six, fully mounted guns. In war
the strength can be raised to 455 batteries. The
corps d'arniee is considered a unit which is inde-
pendent in itself, .-md includes not only troops of

all three arms, but a portion of all the stores and
appliances which are required by a whole army.
Each corps d'armee consists of two divisions of in-

fantry, a cavalry division of four regiments, with
two horse-artillery batteries attached, besides the
two cava4ry regiments attached to the infantry
divisions, and a reserve of artillery of six field bat-
teries and one mounted battery. There is, more-
over, attached to each corps d'armee one battalion
of pioneers and one of train.

The corps d'armee, with the exception of the
corps of the Guards, are locally distributed through
th ' empire.
Ln November, 1889, it was resolved to add two

new army corps, making a total of 21. The in-

fantry and rifles are armed with Mauser's breech-
loading repeating rifle, carrying eight cartridges in
the magazine and one in the chamlier, with an ex-
treme range of 3,300 yards; weight, 10 lbs. 1 oz.,

with bayonet, 11 lbs. 13 oz. The cavalry have
swords and carbines; the lancers, swords and
lances, 10 feet 'ong, weighing 4'rf lbs.

The German' N.wy.—The imperial navy in 1890,
exclusive of torpedo boats, consisted of 78 steam
and sailing vessels, with 5.33 guns, including 27
ironclads, mounting 165 guns, 28 cruisers, with
17,860 men. There are in all 34 torpedo vessels.
The following sliips were in process of construction
in 1890: 4 belted cruisers of 9,000 to 10,000 tons;
9 coast-defense armor-clads of 3,000 tons each

;

one deck -protected cruiser of 4,230 tons and
8,000 horse-power ; one torpedo gunboat of 2,000
tons and 5,400 horse-power, speed 19 knots ; one
torpedo dispatch vessel of 1,240 tons, 4,000 horse-
power, 19 knots; 2 gun-vessels, 1,100 tons, 1,.500

horse-power, 14 knots. The Ktiiii(j )VUIirhn is the
largest of the iron-clads, carrying 29 guns of ham-
mered steel.

The German ravy, according to the budget of
1891, was commanded by 12 admirals, under whom
there were 892 o.hcers of all kinds, including en-
gineers and surgeons, and 15,617 non-commissioned
othoers, men and sailors. Tlie sailors of the fleet
and marines are raised by conscription from
among the sea-faring population, which on this ac-
count are exempt from service in the army. The
total sea-faring population of Germany is esti-
mated at 80,000, of whom 48,000 are serving in the
merchant navy ;. t home, and 6,000 in foreign
navies.
(iermany has Iv.o ports of war—at Kiel, on the

Baltic, and Wilhelmshaven in the bay of .lade on
the North Sea. The port of Wilhelnishaven is a
vast artificial coiistruction of granite, and com-
prises five separat ^ harbors, with canals, sluices to
regulate the tide, and an array of dry docks for or-
dinary and ironclad vessels.
EXPENDITUKE, UevKXUE, AND IMPERIAL DeBT.—

The following t:able gives the estimated total

revenue and expenditure (including supplements)
for the financial year ending March 31,1892:

K.xpeudit'iix*.
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As a set-off against the debt of the empire
there exists a variety of invested funds. These
comprise {end of 1889) the fund for invalids, 476,-

64'.i,024 marks, besides 3,459,450 Frankfort florins,

and 5,563,462 silver marks; the fortification fund,

138,548 marks; and a fund for ParliaK-ent build-

ings. 16,520,453 marks. The war treasure fund 120,-

000,000 marks, is not invested, but preserved in

gold at Spandau.
Germ.a.v 1;,\ilw.vys, Posts .\nd Telegraphs.—

Most of the German railways are now owned by
the imperial government. Of the 25,358 miles of

railway completed and open for traffic in 18S9, only

8,545 miles belonged to private companies. The
total length in August, 1800, was 26,263 miles.

Total capital, 10,116,246,000 marks; total expendi-
ture for live years ending in 1889, 635,813,000

u-.arks; total receipts, 1,172,188,000.

The postal and telegraph services in Bavaria
and Wiirtemberg are retained in the hands of

t.'ieir respective governments ; but all other parts
of the empire are united to form an imperial
postal district

—

Relchspostgebiet. The financial ex-

hibit for the united postal and telegraphic services

in the year ending 1890 was as follows in marks

:
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African dependencies alone for lSi)0-91 shows an
expenditure of 564,500 marks, and an income of

295,700 marks.
GEKMEX, a disused botanical synonym for

ovary.

GEROME, Jkan Leox, a French historical genre-
painter,, born at Vesoul in lSi'4. While studying
at the Ecole des Beaux-Arts, Paris, he also enjoyed
the instruction of the celebrated Delaroche, with
whom he went to Italy in 1844, and tliere exhibited
his first picture, .i '_'ocA;/((;/i?, which brought him a
third-class medal. ,In 1863 he was made a professor

of painting at the Ecole des Beaux-Arts. Gi^rome
traveled in the East in 1853, and has since often
gone there for subjects for liis canvas. His picture
entitled The Age of Aujiiistus was considered worthy
to be bought by the French government in 18-55.

Among his chief works are : The (Jhidiators Salut-

ing Cxsar; The Wife of Candaules; Phryne Before the

Judges; The Death of Cxsar; Tlie Call to Praijer at

Cairo; The Clothes Merchant; and The Door of the

Mosque. Many of his works have become widely
known by photographic enlarged reproductions.
His subjects are bold and sometimes objectionable,
but the drawing is always well finished, and they
have a peculiar fascination. As a colorist and
painter of the human figure he has a high reputa-
tion.

GEROPIGI.A., or Jeripigia, a factitious liquor
exported from Portugal, and used for adulterating
wines and other beverages. Its composition is

various, but it usually consists of grape-juice,
strong brandy, and sugar, colored by logwood,
rhatany-root, etc. It sometimes contains very de-
leterious ingredients.
GERRY, Elbeidge (1744-1814), an American

statesman. He entered commercial life at an early
age. soon acquired a considerable fortune, and in

1773 began a public career as a member of the
general court of Massachusetts Bay. In 1776 he
was chosen to the Continental Congress, and signed
the Declaration of Independence. He was a mem-
ber of Congress till 1780, and again from 1783 to
1785. He then accepted a seat in the Massachu-
setts legislature, and- in 1789 was elected to the
first National Congress, and reelected in 1791. In
1797 he was sent on a commission to France, and
from 1810 to 1812 was governor of Massachusetts.
He was then elected Vice-President of the United
States, and held the office at the time of his death.
Many of his speeches have been published.
GERRYMANDER: in United States politics, an

arbitrary apportionment of the political divisions
of a State, so contrived by the dominant party as
to give a larger majority to their side. The term
originated in a fancied resemblance of the out-
line of one of the new districts of Massachusetts,
.'ormed in 1811, to a salamnnder. It was at that
time thought an unfair apportionment had been
made at the instigation of Gov. Gerry. Hence the
ierm gerrymander.
GERSTER, Etelka, a Hungarian singer, born

at Kaschau in 1857. The director of the Conserva-
tory of Music at Vienna happened to hear her
sing once in a religious procession, and advised her
to study vocal music under ^ladame Marchesi.
Gerster enjoyed these instructions for three years.
In January, 1876, she made her dehiil at Venice in

Verdi's Rigoletto with wonderful success. After
this she took up the parts of Ophelia, Lucia, Amina,
and Marguerite. She then went to Berlin, where
she had unexampled success. In St. Petersburg
and Moscow she sang before the Tzar and Tzariiia,

and received special favors from the latter. Re-
turning through Germany she appeared in London
in 1877 and 1878, and was" afterwards twice in the

United States, where she was much applauded.
Her voice is a pure high soprano. Gerster was
married to M. Carlo Gardini in 1877.

GESNER.\CE.E, a sub-order of Scrophulariacete^
including about 7(lO species, mostly herbs, chiefly
of tropical America. They are frequently noted
for the beauty of their Howers, notably Glo.rina,

Aehimenes, and other common inmates of our
greenhouses. Fieldia Africana, however, yields the
so-called African teak.
GESSLER, the name given to the tyrannical gov-

ernor in tlie story of William Tell.

GETTY, George Washington, an American
soldier, born in 1819. He entered the army in 1840,.

and was promoted to first-lieutenant of artillery

in 1845; was made captain in 1853, major in 1863,

colonel of the 37th infantry in 1866, and was trans-
ferred to the 3d artillery in 1871. He served on the
northern frontier during the Canada border dis-

turbances in 1840; in the war with Mexico in 1847-
48, in Florida in 1849-50, and during the civil war
with the Army of the Potomac in the Virginia
peninsular campaign. He received the brevets of
lieutenant-colonel, colonel, brigadier-general, and
major-general, United States Army. In 1877 he
commanded the troops along the Baltimore and
Ohio railroad during the riot, and was retired
from service in 1883.

GETTYSBURG,the county-seat ofAdams county.
Pa., near the southern boundary of the State. It

contains 2 granite yards, and carriage manufac-
tories. There are several educational institutions,
among which are Pennsylvania College and Lu-
theran Theological Seminary. There is an orphan's
homestead and a National cemetery. In 1863 the
famous battle of July 1st, 2d, and 3d was fought in
the vicinitv.

GETTY,SBURG, Campaign and Battle of. The
battle between the Army of the Potomac and the
Confederate forces under Gen. Lee commenced
about 11 -\. M., July 1,1863, and continued till the
afternoon of the 3d. It resulted in the retreat of
Gen. Lee, and a Confederate loss of about 26,000
men. The Union army suffered the loss of 23.187,

of whom 16..543 were killed and wounded. See Bri-
tannica, Vol. XXIII, p. 778.

GEUM, a genus of Rosacea:, sub-order Potentil-

lea;. Two species are common natives of Britain,
G. urbatium, the wood avens or herb bennet, and
Cf. rirale, water avens. The so-called G. iriterme-

dinm is usually regarded as a mere hybrid of these
two species. Both are aromatic, tonic, and astrin-

gent, and of old repute among herbalists ; the root-

stock of G. iirbamim was formerly gathered in

early spring to impart its clove - like flavor to
ale, and is still used in the preparation of liqueurs.

G. Canadense, the chocolate root or blood root of

North America, has some reputation as a mild
tonic.

GHAEA, formed by the junction of the Sutlej

and the Beas, the most easterly of the rivers of

the Punjab, unites with the Chenab. The Ghara
is nowhere fordable at any season, and its breadth
varies from two hundred yards to five hundred.
GHENT, Treatv op, a treaty between the United

States and Great Britain, which put an end to the
war of 1812-15. It was negotiated on our part by
John Q. Adams, Henry Clay, Albert Gallatin, and
two other envoys at Ghent ; was concluded Dec.
24, 1814, and ratified Feb. 17, 1815. Its leading pro-

visions were restoration of possessions taken by
either party from the other during the war ; the
appointment of a commission to decide the owner-
ship of certain islands in Passamaquoddy liay;

the provision of several commissions to settle boun-
daries and determine the middle of water comma-
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iiications; and a provision binding Ijotli parties to

use their best endeavors for the abolition of the
slave-trade. The treaty is remarl<able for the
omission of refi>rence to some important interests

;

particularly the impressment of seairen, which
was one of the main causes of thewii\,and the
fisheries question, which had been a fruitful

source of trouble since 1783.

GHOST-MOTH (HepUdiis humuli), a. species of

moth very common in many parts of Britain; the
caterpillar devours the roots of the hop, nettle,

burdock, and some other plants. The moth belongs
to a small family (Heiiialidw), often popularly
called " swifts " from their rapid flight. The an-
tennae are short, the wings long and narrow, the
entire size about two inches across. The male is

entirely of a satiny white above, and the female
yellowish and reddish with darker markings ; both
se.xes are brown on the under side. The cater-
pillar fsee illustration in Britannica, Vol. IV, plate
XXX, fig. 27), which is sometimes two inches long,

is yellowish-white, with scattered hairs. It spins a
large cocoon among the roots on which it has been
feeding, and there becomes a chrysalis.

GI.A.OUK, the Italian spelling (popularized by
Byron) of a Turkish word, applied by the Turks to

all wlio reject Mohammedanism, especially to
Enrojiean Christians.
GII5BET, a sort of gallows on which the bodies of

criminals who had been guilty of particularly atro-

cious crimes were by order of the courts of justice

suspended after execution, encased in an iron frame
near the spot where the crime was committed.
This was done for the purpose of striking terror
into the evil-minded, and of affording "a comfortable
sight to the relations and friends of the deceased."
The practice, first recognized by law in 17.52, was
finally abolished in 18.34.

GIBBON, John, an American soldier, born in

1827. He entered the army in 1847, and served till

tlte close of the Mexican war. In 1854--57 he was as-

sistant instructor of artillery at West Point, and
was quartermaster there in 185U-59. In 1859 he be-
came captain in the 4th artillery, chief of artillery

in Gen. McDowell's division in 1861 ; in 1862 was
made brigadier-general of volunteers, and in 1864
major-general. In 1866-69 he was colonel of the
36th infantry; and in 1869-86 of the 7th infan-
try. In 1886 he was promoted brigadier-general.
He is the author of The Artillerist's Manual ;i.S.59),

:and has contributed extensively to current litera-

ture.
GIBBONS, James, an American Roman Catholic

cardinal, born in 18.34. In 1861 he was ordained
priest, and became assistant priest at St. Patrick's
church, Baltimore, Md. A few months late"- be be-
came pastor of St. Bridget's church, and then was
transferred to the cathedral, and appointed chan-
cellor of the archdiocese. In 1868 he was made
vicar apostolic of North Carolina, with the rank
and title of bishop, and in 1872 was translated to
the vacant see of Richmond, Va. In 1877 he was
appointed coadjutor to Archbishop Bailey, of Balti-
more, and the same year succeeded him. In 1886
Archbishop Gibbons became a cardinal, being the
second American to receive this honor. He has
published The Faith of Our Fathers (1871).

GIBBOSITY (Lat., gibbus,"humpbacked"), a state
of disease characterized by protuberance of a part
of the body; chiefly applied to humpback or other
distortions depending upon disease of the spinal
column.
GIBBS, JosiAH WiLLARD (1790-1861 ),an American

philologist. From 1811 to 1815 he was a tutor in
Yale College, and for some years at Andover, where
«e devoted himself to the study of Hebrew and bib-

2—11

lical literature. From 1824 until his death he was
professor of sacred literature in the theological
school of Yale College. Prof. Giblis published a
translation of Storr's Hislorieal .Sense of the New
Testament (1817); a translation of Gesenius's He-
brew Lexicon of the Old Testament (1824) ; an abridged
form of Gesenius's ilfanua? Hebrew and English Lexi-
con, (1828); Philoloijical Studies With Emjlish Illus-
trations (1856); .1 New Latin Analyst (1859); and
Teutonic Etymology (1860).
GIBBS, Oliver WoLcoTT, an American chemist,

born in 1822. He was graduated in 1845 at the Col-
lege of Physicians and Surgeons in New York, and
tlien studied chemistry for three years in Germany.
From 1849 to 1863 he was professor of physics and
chemistry in the College of the City of New York,
and has since been professor in Harvard Univer-
sity with the charge of the laboratory of the Law-
rence Scientific School He is the only American
honorary member of the German Chemical Society,
and one of the two American honorary members
of the London Chemical Society. Mr. Gibbs has
written ng books, but has contributed many valu-
able articles to various scientific journals.
GIBELLINA, a town of Sicily, in the province of

Trapani. In its vicinity are found curious remains
of troglodyte habitations. Population, 5,827.

GIBSON CITY, a village of Ford county, 111., rail-

road junction, 22 miles southeast of Fairbury.
GIDDINGS, the capital of Lee county, Texas,

situated on a railroad, 58 miles east of Austin.
GIDDINGS, Joshua Reed (1795-1864), an Ameri-

can statesman. He was admitted to the Ohio bar
in 1820, and in 1826 was elected to the legislature,

serving one term. In 1838 he was chosen as a Whig
to Congress, and for 20 years was a member of that
body. From 1861 to his death he was United States
consul-general in Canada. Mr. Giddings published
a volume of his speeches (1853), and wrote The Re-
bellion: Its Authors and Causes, issued posthumous-
ly (1864).

GIERS, Nicholas Caelovitch, a Russian states-
man, liorn May 9, 1820, and educated in the Impe-
rial Lyceum of Czarskoe-Selo. Entering the service
of the ministry of foreign affairs in 1838, he filled

various diplomatic missions; was ambassador to

Persia 1863-69, Berne 1869-72, and Sweden 1872-75,

and in 1882 became minister of foreign affairs.

GIFFORD, Robert Swain, an American artist,

born in 1840. In 1867 he was elected an associate
of the National Academy, and in 1878 an academi-
cian. In 1869 he made an extensive sketching tour
in Oregon and California; went to Europe in 1870;

spent 1874 in Algiers and the Great Desert; and in

1875 made a sketching tour in Brittany and South-
ern France. He is a member of various art societies

in both England and America. Among his paint-

ings are Scene at Manchester, Cape Ann (1867);

Mount Hood (1S70); Halting for IT nto- (1874) ; The
Rossefti Ciarden (1875); The Mosque of Mohammed
AH (1876); The Borders of the Desert (1877); Salt

Boats at Dartmouth (1878); Deserted ^Vhaler (1867);

Day on the Sea Shore (1869) ; Block House at Eastport

(1874); Venetian Companions (1876); Nonquitt Cliff

(1882) ; New Zaandaam (1883); The Shores of Buzzard
Bay, and Near the Coast (1885): and Ardumn in

New England (1886).

GIFFORD, Sandford Robinson (1823-80), an
American artist. In 1851 he was chosen an associ-

ate and in 18.54 a member of the National Academy.
In 18.5.5-57 he studied in Europe, and later visited

Colorado, California. Utah, Oregon, British Colum-
bia and the Rocky Mountains. Among his most
successful works are: Baltimore in 1862 (1862);

Morning in the Adirondacks (1867); Mount Mansfield

(1869); San Giorgio, Venice (1870); Tiroli (1871);
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Fishing Boats (1873); Pallanza, Sunset on the Sweet
Water, ]yiiomhi(j, and Venetian .'?n?7s (1874) ; At Beni-
Hassa II, 'cind Xcir Palermo (\87(i); Leniuler's Tower,
Sunset on the Hmhon, and Fire Island Beach (1877)

;

and Sunset, Bai/ of Neu- York (1878).

GIGNOUX, Fran(,'ois Regis (1816-82), a French
landscape painter. From 1844 to 1870 he was in

Brooklyn, N. Y., and in 1851 became a member of

the Academy of Design, and was first president of

the Brooklyn .irt Academy. He returned to France
in 1870, and there resided until his death. Among
his best known works are : Niaijara Falls; Virginia
in Indian Summer; 'Jlie First Snow; Four Seasons in

America; The Dismal S^ramj^; Moonlight on the Sague-
nay; Mount Washington, and SiiriiKj.

GIGOUX, Je.\n FR.iXfois, a French jiainter, ,born

at Besanfon in 1806. After studying at the Ecole
des Beaux-Arts, Paris, he exhibited his first picture
in 1831. His subjects are chiefly historical; as. The
Death of Cleopatra and the Taking of Ghenl. and reli-

gious, as The Baptism of Christ, and the Last 7->-

stacg of St. Marg Magdalene. He also painted por-

traits, and was especially successful in his decora-
tion of churches.
GILA RIVER rises in the western part of Xew

Mexico, in the Sierra Madre, flows generally west-
ward, and joins the Colorado River in Yuma
county, Arizona, at the southeastern extremity of

California. Its total length is variously estimated
at from 500 to 600 miles. Gold and silver are found
near this river in Arizona, and the ruins of an an-
cient civilization abound in its lower valley. Its

chief tributaries are the Rio Verde, Rio Santa
Cruz, and the Rio San Pedro.
GILBERT, John Thomas, Irish historian, born in

Dublin in 1829. He was secretary of the public
record office of Ireland in 1867-75 ; is a member of

the Royal Irish Academy, its professor of archseol-

ogy, and its librarian. He has published History of
the City of Dublin (3 vols., 1854-59) ; History of the

Viceroys of Ireland (1865); Histoni of Affairs in Ire-

land, 1641-52 (6 parts, 1879-81); History of the Irish
Confederation and the War in Ireland, IG4I-43 (2yo\s.,

1882); and Xational Manuscripts of Ireland. The
latter work has giveii a strong impulse to the study
of the Celtic language.
GILBERT, Joseph Henry, an English chemist,

born at Hull in 1817, studied at Glasgow Univer-
sity, at University College, London, and at Gies-
sen, Germany—at the last-mentioned place under
the celebrated Liebig. After taking his doctorate
at Giessen he was appointed instructor in Univer-
sity College, London, in 1840. He conducted a
course of experiments and researches in agricult-
ural chemistry and the physiology of farm animals,
the results of which have been published in a se-

ries of valuable papers.
GILBERT, AViLi.iAM Schwenck, an English dra-

matist, l)orn in London in 1836. He was educated
at Great Ealing School, and received the degree of

B. A. from the London University in 1857. From
that time to 1862 he was a clerk in the Privy Coun-
cil office, and in 1864 he was admitted to the bar.
For many years afterward he was on the editorial
staff of " Fun," in whose columns his Bah Ballads
first appeared. His stage work began witli a Christ-
mas burlesque. Dulcamara (1866), which was fol-

lowed by a succession of dramas. burlesi)ues. come-
dies, and operas. Among his fairy comedies are
The Palace of Truth, Pygmalion and Galatea, The
Wicked World, smd Broken Hearts. Among his come-
dies are Sweethearts, and Engaged. His other plays
include Charity, flretchen. Comedy and Tragedy, etc.

In 1876 appeared his comic opera. Trial by .Tnry, in

which he was associated with Arthur Sullivan. In
conjunction w ith the latter he also produced T7ie

Sorcerer, H. M. S. Pinafore, The Pirates of Penzance,.
Patience, lolanthe. Princess Ida, The Mikado, Rnddi-
gore. The Yeomen of the Guard, and The Gondoliers.
In most of his works Gilbert displays a fantastic
humor that is often subtle, and at other times
slightly flavored with cynicism. He has quaint
and grotesque conceits, which are worked out with
an absurd earnestness. In The Yeomen of the Guard
he presents some pathetic characters. Gilbert's
operas have been eminently popular in New York
and other places in this country, where some of the
barriers between the church and the stage fell be-
fore the harmless guns of H. M. S. Pinafore.
GILDER, Jeannette Leonard, journalist, born

in 1849 at Flushing, L.I. Since 1881 Miss Gilder
has been associated with her brother, Joseph B., in

the editorship and management of "The Critic,"
which they established in New York city in that
year.
GILDER, RicHARn AVatson, an American jour-

nalist, son of AA'illiani Henry, Sr., born in 1844. In
1865 he became an editor of. the Newark, N. J.,

"Advertiser," and three years later, with Newton
Crane, established the Newark " ilorning Regis-
ter." In 1869 he was made an editor of " Hours at
Home" (now "The Century"), and in 1881 became
its editor-in-chief. He has published four volumes
of poems: The Xew Day (1875); The Poet and His
Master (1S7S); Lyrics m»5'i; and The Celestial Pas-
sion (1887). He is a founder of the New York
Author's Club.
GILDER, \ViLi.iAM Henry (1812-64), an Ameri-

can clergyman. In 1834 he became a preacher in
the Methodist church, and shortly afterward was
ordained. In 1840 he began the x)ublication of the
" Philadelphia Repository," and subsequently pub-
lished the Philadelphia " Literary Register." At
the beginning of the civil war he became chaplain
of the 40th regiment of New York volunteers, and
remained in active service until his death. He
was the author of a Kew Rhetorical Reader. »

GILDER, AViLLiAM Henry, an American ex-
plorer, son of the preceding, born in 1838. At the
i)eginning of the civil war he enlisted in the 5th
New York volunteers, and afterward was trans-
ferred to the 40th. In 1878 he went on an expedi-
tion to King AVilliam's Land in search of the relics

of Sir John Franklin, and in 1881 accompanied the
Rodgers expedition in search of the Jeamiette.

He has published Schvalka's Searcli (1881); and
Ice-Pack and Tundra (lS8:i).

GILDER SLEEA'E, Basil Lanneav, an Ameri-
can educator, born in 1831. He graduated at
Princeton College in 1849, and studied in Ger-
many for four years. In 1856 he was chosen pro-
fessor of Greek in the University of Virginia, where
he remained till 1876. Since the establishment of

Johns Hopkins University he has been professor of

Greek there. Prof. Gildersleeve for a time edited
the Baltimore "American Journal of Philology,"
and has published six Latin text books, and also
editions of Persius (1875); Justin Martyr (1877);
and the Olympian and Pythian Odes of Pindar
(1885).

GILES, Henry (1809-82), an American Unita-
rian minister. He preached for a time in Greenock,
Scotland, and then three years in Liverpool, Eng-
land. In 1840 he came to the United States, and
soon became eminent as a lecturer. He contrili-

uted to many periodicals, and published numerous
essays. Among them being Lectures and Fssaya
(1845); Chrhftian Thought on Life (1850); Tllustra-

tions of Genius in Some of Its Applications to Societif

and Culture (ISoi); Human Life in Shakespeare
ilH(i8) ; and Lectures and Essai/s on Irish and Other
Subjects (1869).
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GILES, William Branch (1762-1.S30), an Ameri-
can statesman. He was admitted to the bar, and
practiced for several years in Petersburg, Va. In
1791 he was elected to Congress, arjd served con-
tinuously till 1803, except from \7'.h. to 1801, when
he was in the Virginia legislature. From 1804 to

1815 he was a member of the U. S. Senate, and in

1826 was again chosen to the State legislature.

The same year he was elected governor, and held
that office until 1829. He published many speeches
and political letters.

GILL (Low Lat., gillo, gello, a drinking-glass), a
measure of capacity, containing the fourth part of

a pint, or the thirty-second part of a gallon.
• GILL, Theodohe Niciiola.s, an American natu-
ralist, born in 1837. In 1863, he became an assist-

ant in the Smithsonian Institution, and fov some
years was senior assistant librarian of Congress.
From 1884 to 1887 he was professor of zoology in

the Columbian University, Washington, D. C. Be-
sides numerous papers on scientific subjects he has
published Arrangement of the Families of MoUusks
(1871); Arrangement of the Families of Mam-mals
(1872) ; Arrangement of the Families of Fishes (1872)

;

Catalogue of the Fishes of the East Coast of North
America (1875); Bibliography of the Fishes of the Pa-
cific of the United States to the End of 1879 (1S82)

;

and since 1879 the annual Reports on Zoology, for

the Smithsonian institution.

GILLE:M, Alvan Culleji (1830-75), an American
soldier. In 1851-52 he served against the Semi-
noles ; was made captain in 1861 ; brevetted major;
was chief quartermaster ofthe Army of the Ohio in

the Tennessee campaign ; was apppointed colonel
10th Tennessee volunteers in 1862; commanded a
brigade in 1863; was promoted brigadier-general of

volunteers ; and from 1863 to the end of the war
served as adjntant-general^of Tennessee. He was
a member of the first Tennessee legislature that
was elected, and afterward commanded the cavalry
in East Tennessee. In 1866 lie was promoted col-

onel in the U. S. Army ; commanded the district of
Mississippi in 1867-68, and then^ served on the
Texas frontier and in California.
GILLENIA, a North American perennial genus

of Rosaceas, closely allied to Spirwa, and similarly
suitable for shrubberies. The roots are often
called Indian physic, sometimes wild ipecac, In-
dian hippo, dropwort, and Bowman's root.

GILLETT, Ezra Hall (1823-75), an American
author. In 1844 he was ordained pastor of the
Presbyterian church in Harlem, N. Y., and in 1868
was appointed professor of political economy,
ethics and history in the University of N'ew York.
He wrote much for various periodicals, and pul>
lished Life and Times of John Hnss (1864) ; History
of the Presbyterian Church in the United States (1864)

;

God in Human Thought (\f>ii i ;and The Moral System
(1875) ; besides Life Lessons, Ancient Cities and Em-
pires, and England Tiro Hundred Years Ago.
GILLIIORE, QuiNCV Adams, an American sol-

dier, born in 1825. He graduated at the U. S.

Military Academy in 1849 ; was assigned to the
engineers; served three years at Hampton Roads;
appointed instructor at "West Point, and later
treasurer and quartermaster at the Academy. In
18.56 he was promoted first-lieutenant in the en-
gineering corps; was appointed captain in 1861;
engineer-in-chief of the Port Royal expedition
under Gen. Sherman ; brevetted lieutenant-col-
onel. U. S. Army, in 1862 ; was assigned to im-
portant commands in Kentucky the same year;
brevetted colonel in 1863; in June was given com-
mand of the Department of the Soutli ; a month
later of the 10th army corps ; was brevetted briga-
dier-general ; and tiien made major-general of

volunteers. In 1864 lie commanded the 10th army
corps on the James River ; later commanded two di-
visions ofthe 19th army corps in I lie defense of
Washington

; and in 1865 was again in command of
the Department of the South. Subsequently he
was appointed engineer-in-chief of the fortifica-
tions and harbor and river improvements nn the
Atlantic coast south of New York. In 1S63 he
was promoted major, in 1874 lieutenant-colonel,
and in 1883 colonel. He is the author of Siege and
Reduction of Fort Pulaski (1862); Limes, Hydraulic
Cements, and Mortars '1863); Engineering and Ar-
tillery Operations Against Charleston in ISfiS (1865);
Beton, Coignet, and Other Artificial Stones (1871);
The Strength of the Building Stone of the Unilid
States (1874); and Roads, Streets and Pavements
(1876). lie died in isss.

GILLIAN, a town of Iroquois county. 111., on the
Illinois Central Railroad, where it crosses the To-
ledo and Warsaw Railroad, 81 miles southwest of

Chicago. It is the northeast terminus of the Gil-

man, Clinton and Springfield Itailroad. There are
numerous fruit farms and fine pasturage in the
vicinity, and the town does considerable l)usiiiess

in small fruit, corn and cattle.

GILMAN. Cakoli.ne Hhward, an An;erioan
authoress, wife of Samuel Gilman, horn in 1794.

At the age of sixteen she wrote her first poem, en-
titled JephtJtah's Rash T'oic. and this was followed by
dent of the University of California, and three
years later was elected tlie first president of

Johns Hopkins University, which office he has since
held. He has printed many addresses, and con-
tributed extensively to current literature. Dr.
Gilman is a member of several scientific and his-

GILMAN, S.\MrEL (1791-1858), an American
clergyman and author. In 1817 he became mathe-
matical tutor at Harvard, and in 181!) was or-
dained pastor of the Unitarian church in Charles-
ton, S. C, which relation was only terminated by
his death. He wrote extensively for current liter-

ature, and published Contribulions- to Literature,
Descriptirr, Critical, and Humorous, Biograjihical,

Pliiloso])hical, and Poetical (1856); Memoirs of a
Netv England Village Choir (1829) ; and Pleasures
and Pains of a Student's Life (1852).
(ilL^IAN, Caroline Howard, an American

authoress, wife of Samuel Gilman, born in 1794.

At tlie age of sixteen she wrote her first poem, en-
titled Jepldhah's Rash T oi(,',and this was followed by
Jairus's Daughter. From 1819 to 1870 she resided
in Charleston, S. C, and then went to Cambridge,
Mass. From 1830 to 1839 she edited " The Rose,"
a magazine for children. Among her works are
Recollections of a New England Housekeeper (ISSo);

Recollections of a Southern Matron (1836) ; Poetry of
Traveling in the United States (1838); Ladies'. An-
nual Register (1838-39); Ruth Raymond (1840);

Oracles from the Poets (1845); Sibyl, or New Oracles

from the Poets (1849); Verses of a Lifetime (1849);
Oracles for Youlji (1852); Jl/rs. Gilman's Gift-Book

(1859) ; 'Poems and Stories by a Mother and Daughter

(1872); and Letters of Eliza Wilkinson During the

Inrasion of Charleston.
GILMAN, Daniel Coit, an American educator,

born in 1823. He became a partner in a counting-

room before he was of age, and in 1848 became the

head of a cotton and shipping firm in New York
city, from which he retired before the beginning of

the civil war. In 1862 he founded the " Continental
Monthly," but discontinued his connection with it

soon afterward. In 1873 lie again engaged in busi-

ness, but retired in 1883, and devoted himself to

literature. He is the author of Among the Pines

(1862); My Southern Friends (1862); Down in Tc7i-
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neuec (1863); On the Bnrdi'r (1864); Life of Gar-
Held (1880) ; The Rear-Guard of the Revolution (1886)

;

and Jiihn Servier as a Commonwealth Builder (1887).
GILROY, a city of Santa Clara county, Cal., on

the Southern Pacific railroad, 30 miles southeast of

San Jose, the county-seat. The city is lighted with
gas, supplied with good water, and has manufacto-
ries of flour and tobacco. It is surrounded by fer-

tile land, and farming and dairying are quite
extensively carried on in tlie vicinity.

GILTHEAD ( Chri/suphri/s ) , a genus of "seabreams"
or Sparid.'c, represented Ijy aliout a score of species
from the warmer seas, best known by the Medi-
terranean species. It is also found ofT the
Cape of Good Hope and on East Indian and Chi-
nese coasts. The gilthead has an oblong com-
pressed body, a single dorsal (in with spines which
can be received into a groove, scaly cheeks and
gill-cover, and teeth sharp like canines in front
and rounded like molars behind. The length is

about a foot ; the back is silvery gray, shaded with
blue; the belly like polished steel; the sides have
golden bands and there is a half-moon shaped spot
of gold between the eyes. They feed chiefly on
mollusks, in search of which they are said to stir

up the sand with their tails. The tish is generally
found near the shore in small shoals , and its pres-
ence is sometimes betrayed to fishermen by the
noise which its teeth make in crasliing shells. It
was often kept in the rivaria by the Romans, be-
ing much valued and easily fattened.

GI^IBALS (Lat., (jemeUus, "a twin"), two circular
brass hoops used for suspending the compass-box
on board ship, so that it may always rest horizon-
tally, unaffected by the ship's motion. The outer
hoop is attached to a box or other fixed object,
while the inner is constructed so as to allow of its

moving freely within the outer, to which it is at-
tached by two pivots, at the extremities of a diam-
eter. The compass-box is attached to the inner
hoop by two similar pivots at right angles to the
former. Thus the compass moves freely in two di-
rections at right angles to each other, and can al-
ways retain its horizontal position, however the
vessel may roll or pitch.
GIMP, or CiYJip, a kind of trimming for dress,

curtains, furniture, etc., made either of silk, wool,
or cotton. Its peculiarity is that fine wire is

twisted into the thin cord of which it is made.
Gold and silver are used in the manufacture of
military gimps.
GINGAL, a large clumsy musket used by Asiatic

armies in the defense of fortresses, and sometimes
mounted on carriages as a light field-gun.
GINGILIE OIL, a name often given to the bland

fixed oil obtained by expression from the seeds of
Sesanium indicum. See Oils, Britanniea,Vol. XVII,
p. 746.

G1N(5K0, a large tree of the natural order Tax-
acese. with straight erect trunk and conical hetid,
and leaves somewhat cloven and notched at the
uiii)er extremity, shortly stalked, leathery, smooth,
shining, yellowish-green, with numerous minute
parallel ribs and somewhat thickened margins.
The fruit is a sort of drupe, of which the fleshy
jiart is formed by the persistent calyx, about an
inch in diameter. The nut or endocarp white, a
thin shell with a farinaceous kernel, which is sold for
food in China; resembles an almond in flavor, with
a little mixture of austerity, which is removed by
boiling or roasting. It is called the maiden-hair
tree from tlie shape of its leaves, and is very com-
monly cultivated for ornament. The other mem-
bers of this family are fossil, and tliis would
probably have become extinct but for its cultiva-
tion in China and Japan.

GINSENG, a root highly esteemed in China as a
medicine, being regarded as possessing the most
extraordinary virtues as a remedy for almost all
diseases. It is sometimes solu for exorbitant
prices. See Britahnica, Vol. X, p. 605.

GIOJA DEL COLLE, a commercial town of It-

aly, in the province of Bari,38 miles by rail, north-
west of Taranto. It is lielieved to have been
founded in the sixth century, and very valuable
Gr;eco-Roman cuius and ancient vases have been
found in its neighljorhood. Population, 13,094.
GIOVANNI A TEDUCCIO, S.\.v, a town three

miles east of Naples, situated near the seashore in
a fertile plain. Its neighl)orhood is well culti-
vated, and embellished with beautiful villas. Popu-
lation, 11,116.

GIRARD, a city and county-seat of Crawford
county, Kan., whose chief trade is with stock-rais-
ers and farmers.
GIRARD, a borough of Erie county, Pa., on the

Erie and Pittsburgh and Lake Shore railroads, 15
miles southwest of Erie city. It has excellent
graded schools, and some manufactories.
GIRARD COLLEGE. See Colleges, in these

Revisions and Additions.

GIRARDIN, Emile de (1806^81), a French
journalist and politician, the illegitimate son of

General Alexandre de Girardin and Madame Dupuy.
He was born in Switzerland in 1806, and educated
in Paris. Until 1827 he bore the name of Dela-
mothe. After 1827 he assumed the name of his

father, who acknowledged him in 1847. His first

attempt in literature w-as a novel, Emile, in which
he pleaded the cause of illegitimate children.
After the July revolution in 1880 he published the
Journal dcs Coniiaiasances Utiles, which soon at-

tained a sale of 120,000 copies. In 1836 he founded
the half-penny newspaper " La Presse," an Orleanist
journal with a conservative tendency. As his

rivals accused him of receiving subsidies from the
government he got into quarrel with Armand Car-
rel, editor of the " National," which culminated in

a duel. Carrel was fatally wounded and died.
After this Girardin occupied himself ardently with
politics, both as a journalist and a deputy, and
gradually became a decided Republican. When
Louis Napoleon was elected to the presidency, Gi-
rardin promoted his cause; but he was strongly
against the coup d'etat, and was rewarded with a
short period of exile.

In 1856 Girardin sold his share in the "Presse,"
but became its editor again in 1862. Soon after-

wards he became the editor of "Libert^," and man-
aged this paper till 1870. He excelled all his

fellows in braggadocio on the outbreak of the Fran-
co-Prussian war. In 1874 he founded " La France,"
and both in its pages and the " Petit Journal " sup-
ported the Repulilic. His political ideas were given
to the world in a number of brochures. Girardin
died April 27, 1881.

GIRNAR, a sacred mountain in India, stands in

tlie peninsula of Kathiawar, Bombay province, 10

miles east of Junagahr. It is a bare and black rock
of granite rising to the height of 3,500 feet above
the sea ; and, as a holy place of Jainism, is covered
with ruined temples. One group contains sixteen
temples, nearly 3.000 feet above the sea.

GIUDICI-EJIILIANI, P.\OLo, an Italian author,

born at JIussonieli, in Sicily, in 1819, died at Hast-
ings, England, in 1872. At the age of sixteen he
unwillingly entered a convent, where he devoted
himself to the study of literature. He subse-
quently quitted tlie. convent and fled into Tuscany,
where he began his principal work. La Storia delta

Letleratiira Italiana. About this time he received
a legacy which enabled him to pursue his studies

1^
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at leisure. He became professor in llie University
of Pisa in 1849, and in lutil was made secretary to
the Academy of Fine Arts in Florence. In 1867 he
was elected to the Italian ParliaK'^-'nt. Other of

his writings are Stnria dei Municipi! ItaUani (1851),
a.id Storiti delle Bi'Ue Artiinjlalia.

GIULIANI, GiAMBATTisTA, !ui Italian writer,
born at Canelli, in Piedmont, in 18] 8, died in

1S83. He made a profound study of Dante while
holding various professorships in different schools
of learning, and in 1845 published his celebrated
Saggio tli un Xuoro Commealo Jellii Comraedia di

Dante AUighierl. He was for a time censor of the
Press, and performed the duties of the office

with much liberality . He published Sal Vivenle

Lmmiaggio dclhi Toscnna; Le Xorme di Commenta re

la Divina Cuminedia, Teatle daJV EpiUole di Dante a
Cangrande (1856); and Mctmlo di Commeiilare hi

Divina Commedia. He also published a critical and
annotated edition of all the works of Dante.

GLACIER {see Britannica, Vol. X, pp. 218-20;
626-.31), a river of ice in the valley of a mountain
through which it descends very slowly and steadily.

Glaciers are found in the Alps, in Alaska, Green-
land, etc. In the winter season snow gathers in

tne valleys of mountain chains in large inur-i'-
;

is compacted by the pressure and partial melting
of the topmost layers, and gradually changes intO'

ice, more or less viscous, and yielding to the push-
ing mass above and behind it. This causes the
glacial motion downhill. The thickness of these
ice and snow masses varies from a few feet to
thousands of feet.

The surface of glaciers Is often cracked aud fi>;sured.aud the
waters [iroduced by the meltin.? of the top layers percolates
throueh the cracks and hspures, and serves "to conii>act the
mass. The lower end of a glacier is all ice; while theuiiperend
is mostly snow aud is called «^j'^ in French, >r/i in German.
The n^t't is often a very extensive basin—a collecting reser-
voir for feeding the glacier; while the other portion is nar-
rower, resembling the bed of a river, having more or less
parallel sides A row of stones, called the "lateral moraine,"
marks each side of this Ice river. These stones are the drop-
pings and rendiugs from the sides of the rocky channel. Where
two glaciers combine, we find a row of stones in the middle;
this stone line, called the '* median moraine," marks the lim-
its of the two conliuent ice rivers. Other stones are home-
along bv the bottom of the glacier. They scratch, polish and
channel the rocky bed as they move onward with an irresisti-
ble force, and jrrind the abraded materials into small peb-
bles, sand and impalpable mud. This material is borne on-
ward both by the ice aud the stream of water which flows
beneath the ice.
At the lo\ver end of the glacier a heap of stones, pebbles

and mud is deposited, called the terminal moraine. If this
moraine is cut or broken through, the ice front presents a
cavernous, ari.'hed vault over a stream of water. This water
is III niM\ , tin 11- III ; I'll with tile line atjraded jiarticles from

valleys, ana excenaing over thousands of square mi
Humboldt glacier is one of the largest. It has a sea
60 miles. Where the ice is pushed out into deep wa
lifted up by reason of its being lighter than water. '

above. In Greenland the foot of the glaciers extends to the
sea-shore and pushes out over the sea-bottom. There the
glaciers cover large tracts oi country, including hills aud
valleys, and extending over thousands of square miles. The'*'^" '

* ' sea-front of— r' water, it is
. ,.. , ,

- ^ing lighter than water. This lift-
ing action breaks off huge masses, which float on the ocean,
and are known as ice-bergs. In Switzerland and the Hima-
layas the foot of the glacier is always on levels much
higher than that of the sea. because the sun's heat issuflicient
to melt the ice before it reaches the lower mountain valleys
In the AIjis there are about l.uou glaciers, some large others

small. lu the Himalayas they are usually larger, some 30 to
4U miles in length. In. the southernniost'parts of the Andes
there are also some large glaciers, which extend into the
fiords of the west coast. Northward the Andean glaciers de-
crease in size, and cease near the equator. A few glaciers
occur in the Cascade range of Oregon and Washington, one
upou Mount Eainer being described as 4 to ."> miles wide and
10 miles long. In British America aud Alaska the glacial ice
reaches to the sea level at Mount St. Ellas, whicir is on the
boundary line between British America and Alaska. East
and west of this mountain there are numerous glaciers of
considerable length. There are the Gmiof. TuiulaU and Agas-
"i: Glaciers immediately around this mountain : east of it are
the Uu-ard, Mariine, Haiidni, Liiciti. Linllon and Hnhhard Gla-
I urs. All of these connect with a large sea of ice, called
the 3Ialaspiiie Glncier, which fronts the Pacific Ocean between
the iakutat Bay and the Ice Bav. Besides the ones here
named, there are many other extensive glaciers in Alaska.

The downward movement of a glacier is too slow
to be perceptible to the eye, yet it is none the less

present, and generally continuous. .T. D. Forbes
found (from measurements made in the Mer de
Glace, Jlont Blanc, near Chamouni) and tirst

proved that the whole sheet does not possess the

same rate of motion, the center advancing more
rapidly than the sides. He discovered that in sum-
mer and in the fall of the year the middle of

that glacier drew forward at a rate of from 1 foot

8 inches to 2 feet 3 inches, and at the sides from 1

foot 1 inch to 1 foot 7,k inches per diem. Agassiz

at about the same time carried on a series of inde-

pendent experiments on the glacier of the Aar, and
arrived at similar conclusions. Helland later on

demonstrated that in Greenland a more rapid

motion was to be found, and that the .Tacobshafn

glacier advanced at the rate of from 48.2 feet to li4.S

feet in the twenty-four hours; This result has

lately been generally confirmed, although some-

what modified, bv Dr". Rink, who, from a consider-

able collection of data, concludes that the quickest

rate of progress of the centers of the glaciers of that

reffion averages 21 feet in twenty-four hours. In

many areas in Greenland, however, the limits of the

ice sheets were found to be almost stationary, and
prolonged and careful observations became neces-

sarv before any i>rogress could be noted. In these

cases the configuration of the ground was the prin-
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cipal cause of the more gentle motion. The varia-

tion in the rate of movement in different parts of

the mass is analogous to that of rivers, and there
are many other points of similarity between glaciers

and streams of water which will call for notice
below.
The above remarks broadly point out the general

movements of glaciers, but various modifying
agencies are frequently present, which change for

a time the regularity of the motion. Thus, when
«lipping down a steep incline, the rate of progress

is much more rapid than when level tracts or rising

ground are being traversed. The surface of the ice-

sheet, too. travels with somewhat greater velocity

than the lower strata, and the nature of the glacier's

bed here again produces modifications. When the
path is smooth and sloping, the rates of speed at
which the upper and under portions advance are
much more equal than when obstacles intervene,
preventing the lower strata from keeping up an
equal ratio of motion with the portions nearer to

•and at the surface.
The glaciers which now exist are the remnants

of the vast ice -sheets which covered Northern
Europe and America during the glacial period.

Tliat of Europe extended south from Scandinavia
over Northern Germany and a great part of the
British Islands; while the Alps sent out their ice

rivers hundreds of miles in advance of their present
limits. In America the ice-sheet was of still greater
proportions. It extended over all the Northern
hemisphere as far south as the terminal moraine,
which it left behind it. This southern limit is well
marked. It passes through Long Island, Perth,
Amboy, N. J., and Easton and Pittsburgh, Pa.

;

thence it runs through Ohio, touching the river

east of Cincinnati, and extending for a few miles
into Kentucky. From this point it passes onward
through Middle Indiana and Illinois, and the
States farther west as far as Dakota. Beyond this

point the moraine disappears. This immense At-
lantic glacier was paralleled by two smaller ones,
which extended along the Pacific coast and the
high ridges of the Rocky Mountains. As to the
thickness of the Atlantic glacier, we find glacial

markings 5,500 feet high in the White Mountains,
3,000 feet high in Southern Massachusetts and the
'Catskill region, and 1,000 feet high in Southern
Connecticut. These indications point to a depth
•of 6,000 feet or more. In many other places in

North America the surface of the rocks has been
scraped, furrowed and scoured by the motion of

this stupendous mass of ice in a southerly direc-

tion. These parallel scratchings and furrowings of

the rocks, wherever they were hard enough to re-

sist weathering, can only be explained by glacial

•action. The ice, over a mile in thickness, had nu-
merous sharp stones frozen into its bottom, and
abraded the rocks by its scouring action. Where
the rocks were soft or fissile they were broken
into fragments and swept forward, thus forming
•or deepening valleys and lake bottoms. This ac-

counts for the numerous lakes and rivers over the
whole drainage area of the St. Lawrence River,
Hudson's Bay and the Arctic Ocean, as well as
around the Great Lakes in the United States.
They owe their existence to excavations made by
ice, or are dammed back l)y ridges of glacial de-

• posits.

Other indications of glacial action are certain
;geological deposits all over tliis region. The low-
est of these deposits is the " unstratified bowlder
clay." This "drift" or "till" is a lieterogenous
mixture of gravel, sand and clay, mixed with stones
of all sizes. It is strewed alike over hill and dale
lio depths of 30 feet up to .".00 feet, and rests often

on polished and striated rocks. Then there are
numerous erratic bowlders found scattered over the
surface, and often over the tops and slopes of
ridges. Some of these are small, but others are 40
feet long by 20 feet wide and high. Research into
the localities of their origin shows that these
bowlders have often Iieen transported, embedded
in the ice, from 20 to 200 miles, and nearly always
in a southerly direction.
When the intense cold of the Glacial period grad-

ually ceased, the ice-sheet began a slow retreat
northward, and dropped its accumulated matter
all along its southern limits. These limits were
not regular. High mountains, hills and other local

causes produced an irregular retreat. Local
glaciers have therefore existed in the valleys of

the White Mountains, those of the Rocky Moun-
tains and of the Sierra Nevada. Terminal moraines
mark the sites of these glaciers. One of them filled

the Yosemite Valley, and passed down Merced
Caiion. Others extended into the basin of Lake
Tahoe. These local glaciers produced glacier
strire differing from the regular southerly mark-
ings, and also transported bowlders in other than
southerly directions.

The great Atlantic glacier existing during the
Glacial period is partially paralleled by the ice-sheet
which now covers Greenland. This great island,

1,200 miles long and 400 to 500 miles wide, is cov-
ered with ice to a depth of 3,000 feet. This shows
that conditions favorable to the production and
maintenance of such ice-sheets may exist. As to

the causes of the great cold during the Glacial
period, various theories have been advanced, but
the theory of ^Mr. CroU seems to be the most prob-
able. He ascribes the phenomenon to the varia-
tion in eccentricity or ellipticity of the earth's
orbit, and the cyclical change through which the
earth is at one time nearest to the sun in winter, and
at another time farthest from it. According to this

theory the latest ice period began 240,000 years ago
and ended about 80,000 years ago. This was t!ie

last glacial epoch. It lasted about 160,000 years.
Geologists are now generally in favor of CroU's
theory.
GLADSTONE, W^iLLr.\M Ew.\.kt, statesman, ora-

tor and author, born in Liverpool, Dec. 29, 180©. He
was the fourth son of Sir .lohn Gladstone, a well-
known Liverpool merchant and member of Parlia-
ment. j\Ir. Gladstone is of Scotch descent on both
sides. He was educated at Eton, and at Christ
Church, Oxford. In 1831 he graduated as a double
first class. As a speaker in the Oxford Union De-
bating Society and a writer for the Eton " Miscel-
lany," he showed himself a strong opponent of aP
advanced measures of political reform—a pro-

nounced conservative. The Conservative party
were then looking out for a promising young man
who could stiffen their ranks in Parliament. Glad-
stone stood for the burgh of Newark, and was
elected. In the House of Commons in 1833, the
young orator made a decided impression. His
manner, his voice, his diction, his fluency, were
alike the subject of praise. He showed great par-
liamentary capacity.
In December, 1834, Sir Robert Peel appointed

Gladstone to the office of junior lord of the treas-

ury. In the year following he gave him the more
important post of under-secretary for the colo-

nies. Very soon Peel was defeated in an election

and resigned as premier. Gladstone went with
liim. In 1841 Peel came ))ack again to office, and
Mr. Gladstone was made vice-president of the

board of trade and master of the mint. He was
at the same time sworn in as a member of the
I'rivy Council. In 1843 he became president of
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'the board of trade, but he resigned after two
years.

In 1847 Gladstone was elected M. P. for the Uni-
versity of Oxford, which he continue " to represent
for 18 years. He advocated the cause of Italian
independence in many eloquent speeches. In 1858

he accepted a special mission to the Ionian Islands.

At that time he published a three volume work on
Jfninir (iiiii the IIiDiifric A(/f. In 1859 he became
chancellor of the exchequer, and in 18(50 he carried
through Parliament a commercial treaty with
France. In 18()5 he was returned for South Lanca-
shire, and succeeded Earl Russell as leader of the
House of Commons. Mr. Gladstone became prime
minister in 18o9. The Irish church was disestab-

lished, the Elementary Education act was carried,

and the Irish Land bill, but the government was
beaten on the Irish University bill in 1873. In 187-1

Gladstone resigned the leadership of the Liberal
party. In 1880 he became again premier, after the
defeat of the Disraeli administration at the polls.

In 1885 he again resigned. After the short-lived
administration of Lord Salisbury, Gladstone again
came into power, and signalized his return to of-

fice by presenting his Irish Land and Home Rule
bill. It was rejected on June 7, 1886. In conse-
quence of this. Parliament was dissolved. Gladstone
and his colleagues appealed to the country, but
were defeated. For the time the ministerial ca-

reer of Mr. Gladstone was closed, but as member
for Midlothian he continues to lead his party in

the House of Commons.
Gladstone has written numerous essays on polit-

ical, literary, and even theological subjects. He
shows a marvelous mental activity. His work as a
statesman has been unique. He has a long and
most successful record of practical legislation; as
a parliamentary debater he never had a superior,
if he ever had an equal.
GLAGOLITIC ALPHABET, one of the ancient

Slavonic alphabets, apparently derived from the
cursive Greek of the 9th century, and somewhat
older than the Cyrillic alphabet, by which it was
superseded. It is only used in the liturgical books
of the Dalmatian Slavs.

GLASGOW, the county-seat of Barren county,
Ky. It contains a male and female college, several
mills, and is situated only three miles from the
flowing oil-wells of the State.
GLASGOW, a city of Howard county. Mo., on the

Missouri River. It has a great tobacco trade, con-
tains tobacco factories, flour mills, two colleges and
a public school for colored pupils.

GLASS (see Britannica, Vol. X pp. 647-7.3) is

now manufactured in the United States as follows:
The annual production of all kinds is about $23,-

000,000. In hollow-ware articles there is very little

foreign competition.Thecoarse greenish bottles are
all made in this country. Only the fancy cologne
and cut-glass castor bottles, decanters, etc., are im-
ported, cliietly from France. Of common druggist's
ware, as prescription bottles, stoppered bottles,
and graduated bottles, we export largely to Eng-
land, and to some extent also to France.
Of table-glass the United States produces articles

fully equal to the English and French, except in a
few styles. Our best grades of pressed glass-ware
vary so little from the finest foreign cut glass that
only experts in the trade can distinguish between
them.
In window-glass (not plate) the American manu-

facturers command the market, except in those
places where the English crown-glass and the
cheapest styles of German window-glass are yet
preferred. In fine plate-glass, glass for optical in-

struments, and Bohemian glassware, the French,

English, and German manufacturers are consider-
al)ly ahead of the Americans. Yet there is some-
thing like $l',50lt,U0O worth of tliese kinds of glass
produced yearly in this country.
The chief centers of the manufacture of glass in

the United States are Pennsylvania, New Jersey,
and New York. Of the Pennsylvania glass about
65 per cent, comes from Allegheny county, chiefly
from Pittsburgli. There are also glass factories at
Lenox, Mass., New Albany, Louisville, and Jeffer-
sonville, Ind., and at Crystal City and St. Charles,
Mo.
Pressed glass made by means of a lever-press is

an American invention. It has enabled manufac-
turers to ofifer for common use glassware of grace-
ful forms and beautiful designs, which formerly
could only be afforded by the most wealthy.
The sandblast is now much used in carving, edg-

ing, and drilling glass. The invention of this pro-
cess has added greatly to the economical uses of

glass. By its means glass can be cut in any form,
holes drilled in it, figures edged or carved on it in

low or high relief, etc. As a consequence, plate-
glass is largely introduced into our modern furni-
ture, as for small shelves at bank-teller's desks,
cashier's desks in stores, in ticket oflSces, in liand
mirrors, as dial plates in clocks, for door panels,
etc. These various new applications cause a steady
increase in the manufacture of the finer qualities
of plate glass in America.
GLASS-CK ABS, the larval forms of rock lobsters,

etc., but formerly regarded as adults, and made into
a genus or even family. The body consists of two
transparent leaf -like discs; there are beautiful
eyes on long stalks, twenty pairs of appendages,
and a small abdomen.
GLASS PAPER, or Cloth, is made by sprinkling

powdered glass over paper or calico, which is wet
with a coat of glue, and to which the powdered
glass adheres. Glass paper is extensively em-
ployed in polishing wood-work.
GLASS SPONGE, a name given to various sili-

cious sponges, but particularly applied to Hijalo-
nema Sieholdi, found in Japan. It is shaped like a
cup, and is supported by a flexible, loosely-twisted
cable of glass-like threads, which is sunk in the
mud of the sea-bottom.
GLASSWORT, a genus of Chenopodiaf^ese, of which

one species is common in salt-marshes in Britain.
Several species grow abundantly on the shores of the
Mediterranean, and as they contain a large quan-
tity of soda were formerly of importance in making
barilla, along with the species of saltwort.
GLAUX, a genus of primulaceous plants, repre-

sented by a single species, G. marithna. It is a
little fleshy perennial, growing in saline localities

in Europe, Asia, and North America.
GLEANING, the act of gathering that portion of

a harvest which the reaper leaves behind. In Eng-
land the custom of allowing the poor the gleanings
had very nearly passed into a legal right, but the
court of common pleas has decided that the public

cannot claim the privilege as a right. The custom,
however, still exists in England, though it is

often restricted to the wives and children of the har-

vesters. In the United States the poor possess no
right to glean, and the farmer may exclude them
from his fields.

GLEDITSCHIA, a genus of leguminous trees, of

which there are five or six species of North Amer-
ica, Northern Asia, and Africa. It is represented
in the United States by the honey-locust, or three-

thorned acacia (G'. (/i«oaH//io.'i ', and liy tne water-
locust, G. monosperma. The former is a large tree

having compound leaves, large flat pods filled with
a sweet pulp between the seeds, and inconspicuous
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flowers. It is widely cultivated for shade and as a
hedge-plant. The timber is hard and duralile.

The other North American species is a smaller
tree growing in swamps in the Eastern United
States.
GLEIG, George Robert, a British clergyman

and author, born at Stirling, Scotland, in 179(i,

died in 1S,S8. After being educated at Glasgow,
and Balliol College, Oxford, he served under the
Duke of Wellington in Spain. In 1814 he also

served in America, but was wounded at the cap-

ture of Washington. Returned to England, he
graduated at Oxford, and took ecclesiastical orders.

He became curate of Ash in 1822, and after-

wards rector of Ivy church. In 184(5 he was ap-
pointed chaplain-general of the army, which office

he resigned in 1875. As he interested himself very
much in the education of the soldiers, he was also

made inspector-general of the military schools.

Gleig tells his early adventures in an amusing book,
The Subaltern (1825). He also wrote Campaigns at

Washington and New Orleans, a Famili/ History of
England, and a MiVttarii History of Great Britain.

His Life of the Duke of Wellington (1S59> has been
much read. From his contributions to the "Edin-
burgh'' and "Quarterly Reviews" two volumes of
Essags were collected in 1858.

GLENCOE, the county-seat of McLeod county,
Minn., situated on Buffalo River. It has a semi-
nary, grain elevators, and plenty of water and
timber.
GLENS FALLS, a village of AVarren county,

K. Y., 9 miles south of Lake George. It has a
famous cave, lime, black marble, water-power,
water works, gas works, soldier's monument, two
opera houses, and a ladies' seminary. Large quan-
tities of plaster are made here annually. There
are saw mills, plaster mills, lath mills, a machine
shop, stone-sawing mills, and iron foundrv.
GLENLIVET, the valley, in Banffshire, Scotland,

of Livet AVater, which runs 14 miles northwest,
till at a point 5 miles south of Ballindalloch station,

it falls after a total descent of 1,600 feet into the
Avon, itself an affluent of tlie Spey. Its popula-
tion is still largely Roman Catholic. Since 1824 its

200 whisky bothies have given place to one cele-

brated distillery. In 1504 Glenlivpt was the scene
of a battle', in which 10,000 Protestants under the
Earl of Argyll were routed by the insurgents under
the Earl of Huntly.
GLENROY, P.\RALi.EL Roads of. The Roy is a

small stream in the district of Lochaber, Inver-
ness-shire. Scotland, having a course of about fifteen

miles, and falling into the Spean at Inverroy, oppo-
site to Ben Chlinaig. The valley through which the
Roy runs has its slopes indented witli three shelves,
which are everywhere perfectly horizontal and
parallel to each other. The granilie and meta-
morphic rocks, of which the mountains are com-
posed, are covered with a greater or less thickness
of angular fragments and earth, and an examin-
ation of the shelves shows that tliey are worn
out of this soft alluvial coating. Tliey almost in-

variably form a gentle slope from the hillside, and
are from three to thirty feet wide. Tlie highest,
1,139^'^feet above sea-level, is easily followed along
both sides of the valley to the point at which the
valley narrows above Glen Glaster. The second
shelf, eiglity feet lower, is continued farther down
until it includes Gflen Glaster. The third line

is 212 feet lower than the second ; it may be traced
round the mouth of the glen into the valley of tlie

Spean.
(tI.ENTILT, in North Perthshire, Scotland, the

deep, narrow glen of the Tilt, whi<'h issues from
Locli Tilt, runs sixteen miles southwest, and at

Blair-Athole falls into the Garry. It is traversed
by the foot-path from Blair-Athole to Braemar.
Glentilt is classic ground to the geologist, having
furnished evidence for the Huttonian or denuda-
tion theory.
GLENWOOD, a city and the county-seat of Mills

county, Iowa,, 20 miles south of Council Bluffs.
GLENWOOD, a manufacturing and shipping

town of Schuyler county, .Mo.

GLIDDON, George Rourxs (1809-57), an Amer-
ican arclueologist. At an early age he went to
Alexandria, and for twenty-three years resided ii\

Egypt, for the most part of the time serving as
X,'. S. vice-consul. He then visited the L^nited
States, and lectured in the principal cities of the
Union on Egyptian antiquities. He wrote A Me-
moir on tlie ('niton of Egijpt (1841 ) ; An appeal to thi

Antiquaries of Europe on the Destruction of the Monu-
ments of Eggpt (1841); Discourses on Egyptian At
chieologg (1841) ; Ancient Egypt (1850) ; Types ofMan-
kind (1854), and Indigenous Eacis of tlie Earth (18.57).

GLOBE-FLOAVER (r/oHn(s), a'small palwarctic
genus of Eanuiiculaccsf, with a globe of large
showy sepals inclosing the small inconspicuous
linear petals. The common yellow globe-flower
(T. Europ.rns) is one of th>_ finest orna.nents of

moist grounds in elevated districts of Northern
Europe and in the Alps. It is cultivated in flower-
gardens. The orange globe-flower {T. Asiaticus) is

also common in gardens.
GLOBl'LINS, a group of proteid substances

closely allied to albumen, but differing from it in

that they are not soluble in water unless it con-
tains a small proportion of a neutral salt, and that
they are precipitated by carbonic acid, and (except
vitfellin) by a saturated solution of common salt.

The most important globulins which occur in ani-

mal tissue are: globulin (proper) or crystallin, in

the crystalline lens of the eyj; fibrino-plastin, or
paragjobulin and fibrinogen in Mood, serous fluids,

etc.; myosin, in muscle; vitellin, in the yolk of

egg. Precisely similar bodies occur also in the
vegetable kingdom.
GLOBUS HYSTERICUS, or Ball in theThroat,

the name applied to a peculiar sensation sometimes
accompanying hysteria.

GLORIOSA. a genus of Liliaceir, of which the
best-known species, G. svpertia, a native of India,

is a herbaceous perennial with a weak stem, alter-

nate simple leaves terminating in tendrils, and
very beautiful flowers finely colored with red and
yellow. The root-stock is poisonous but is washed
for its starch-like manioc.
GLOSSITIS, inflammation of the tongue.
GLOUCESTER, a city and port of entry of Essex

county, Mass., 28 miles northeast of Boston, situat-

ed on "the south side of the peninsula of Cape Ann,
and connected by railroad with the principal cities

and towns of the seaboard and interior. Its in-

terests are almost entirely commercial. It has a
greater amount of tonnage employed in the domes-
tic fisheries than any other town in the United
States. Eighty per cent, of the vessels of all classes

are emplovedin the fisheries, whose total value in

1876 w.as $4,000,000. Of the ports of Mass.ichnsetts,

only Boston surpasses Gloucester in foreign im-
ports. Tlie harbor is one of the best on the coast,

and is accessible at all seasons for vessels of the
largest class. Gloucester was occupied as a fish-

ing station as early as 1624, being the first settle-

ment made on tlie" north shore of Alassachusetts,

Bay. It was incorporated as a town in 163!', and
became a city in 1874. Population in 18.50, 7,786;

1860, 10,904: ISSO, 19.329; 1890, 21,262.

OiLOUCESTER CITY, a post-town of Camden
county, N. J., on the Delaware River, and on the
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Camden, Gloucester and Mount Ephraim Railroad,

and tlieWest Jersey Railroad, 3 miles south of Cam-
den. It is connected by steam ferry with Phila-

delphia. Ginghams, print-cloths and calicoes are

made here. Population in 1870, 3,682 ^ 880, 5,347

;

1890, 6,563.

GLOVERSVILLE, a city of Fulton county, N.
Y., situated on the Cayadutta River. It was incor-

porated a city in 1890. A board of trade was or-

ganized in 1889. There are 60 miles of streets,

mostly broad and paved with cedar blocks, the
principal ones being traversed hv horse-cars. The
Fonda, Johnstown and Gloversville Railroad passes
through the city, and connects with the New York
Central and West Shore roads, and with the Erie
Canal at Fonda. The water supply is abundant,
brought by gravity from reservoirs 3 miles above
the city. The fire and police departments are excel-

lent. The assessed valuation of the city in 1890 was
.$4,000,000, and no city debt. There is one national
and one private bank, and a building and loan asso-

ciation. Two electric plants furnish lights tor the
streets and business houses, and power for manu-
facturing purposes. Kasson's opera house is a
fine brick building. The public schools are excel-
lent. The Union free school building, erected in

1888, is a substantial three-story edifice. There is

a free library containing 9,000 volumes, and a read-
ing room with daily and weekly papers and maga-
zines. There is a great variety of manufacturing
carried on, and the city is particularly noted for

the manufacture of buckskin and other gloves and
mittens. Population in 1880, 7,133 ; 1890, 13,796.

GLUCOSE, Starch or GRAPE-Suo.iR. The term
" grape-sugar " is often restricted to the solid varie-
ties of the sugar made from corn-starch, while the
liquid varieties alone are designated " starch-su-
gar," or " glucose." The manufacture of glucose
has long flourished in Europe. In 1882 there were
39 factories in Germany producing 18,000 tons of
solid grape-sugar and 19,000 tons of liquid glucose
per annum.
In America this industry has only recently been

introduced; and, in spite of the prejudice as to the
healthfulness of glucose, its manufacture has
spread so rapidly that there are at present over 30
factories in this country, using about 50,000 bushels
of corn per day when they are running. When
corn is low in price, and cane-sugar, molasses and
barley are high, all the factories are in full operation.
When the opposite conditions prevail all the glu-
cose factories are idle. The McKinley tariff has
lately crippled the glucose interest in our country,
because it allows the low grades of sugar to be im-
ported without duty.
Glucose is chiefly used in the manufacture of

table syrups and confectionery, in the brewing of
beer and ale, and the manufacture of artificial

honey. Sometimes it is also used as food for bees.
Brewers conceal the fact of its employment, and
confectioners do not like to speak of their use of

glucose. For making artificial honey, the combs
are manufactured of paraflBne and their cells filled

with pure glucose by machinery. It looks white
and inviting, but is less sweet than genuine honey.
As it can be sold at less than half the price of the
genuine article, and sweetened by the addition of

cane sugar, a good deal of artificial honey has been
manufactured. In the form of bleached grape su-

gar, glucose was largely mixed with table sugar be-
fore the adoption of the McKinley tariff.

In 1884 a committee of the National Academy of

Sciences submitted a report on glucose, in response
to a request made by the Commissioner of Internal
Revenue. Their report declared that the sweeten-
ing power of grape sugar is about two-thirdg that

of cane sugar. Many experiments were made by
the committee with referencJe to the healthfulnesa
of glucose, it being taken internally in various con-
ditions. In all cases it was found to be harmless
and unoVtjectionable. The committee's report con-
cludes that the manufacture of sugar from starch
is a long-established industry, "scientifically valua-
ble and commercially important ; that the processes
employe'd in the United States are unobjectionable
and leave the product uncontaniinated ; that the
starch sugar thus made and sent into commerce is

of exceptional purity and uniformity of composi-
tion, and that, although it has less sweetening
power than cane sugar, yet starch sugar is in no
way inferior to cane sugar in healthfulness, there
being no evidence before the committee that it has
any deleterious effect upon the human system, even
when taken in large quantities."
GLUCOSURIA, a modern name for diabetes mel-

litus, and indicative of its characteristic symptom,
the presence of sugar in the urine.
GLUE, Marine, a cementing composition used

in ship-building, for covering seams in ships' decks
after being calked. In hot climates it is preferred
to tar for this and other purposes, where the mate-
rials are exposed to the influence of the wet. It
consists of India-rubber cut very small, and di-

gested at a gentle heat in a closed vessel with coal-
tar naphtha until it is dissolved, when powdered
shellac is added, and the digestion continued until
it is also dissolved.
GLUME, a term applied to certain bracts in

grasses and sedges (which are sometimes conjoined
as Glumiferse).

GLYCOSMIS, a genus of the natural order Au-
rantiacese, trees of the East Indies. The fruit of O.
citrifolia is delicious.
GMELINA, a genus of verbenaceous trees. The

timber of G. arborea (Koombar orGoombarof Italy)
resembles teak, but is closer in grain, and lighter.
GMUNDEN, a town of Upper Austria, 159 miles

west of Vienna by rail. It lies 1,439 feet above sea
level, amid the grandest scenery of the Salzkam-
mergut, at the lower end of the Traunsee, or Lake
Gmunden, above which towers the Traunstein.
With numerous hotels and villas it is a favorite
summer bathing-place. Salt mines employ many
of the inhabitants. Population, 6,631.

GNEIST, Rudolf, a German jurist, born at Ber-
lin in 1816. He studied jurisprudence at Berlin.
In 1841 he was made assessor in the superior court
(Kammergericht), and was successively assistant
judge of the same court and of the supreme trib-

unal, until in 1850 he resigned these positions in

order to devote himself exclusively to teaching
law. In the Prussian chamber of deputies, acting
with the National Liberals, and in the Imperial
Parliament, he has advocated a greater amount of

self-government of the people, more attention to
the welfare of the working classes, and reform of

the judicial and penal systems. In his speeches he
pressed the adoption of more liberal usages like

those in England, and for this end he wrote Das
heutige Englische Ve.rumltungsrecht; Englische Ver-

fassungs-geschichte; Das Englische Parliament, and
several other works.
GOAT, Angora. See Angoka Goat, in these Re-

visions and Additions.
GOAT ISLAND, an island 70 acres in area, which

divides the current of Niagara River just above
its falls. It is 900 feet from the American shore,

with which it is connected by a bridge.
GOAT-MOIH {Cossus ligniperda). a large moth

common throughout Europe and Asia. It meas-
ures three inches across the wings, and has a thick

heavy body. The general color is yellowish-gray

;
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the upper wings mottled with white and marked
with black lines, the lower of a more uniform ash-

color. The caterpillar when full grown is about
three inches long and has a yellowish color. It in-

habits and feeds on the wood of willows, poplars
and elms, often destroying the tree. It takes two
or three years to attain maturity. The pupa is in-

closed in a cocoon of cliips cut by the jaws of the

creature. The caterpillar lias been regarded'by some
as the Cossiis of Roman epicures, but this was more
likely the larva of some large beetle.

GOAT'S BEARD (Tragopogon), a genus of plants

of the natural order Compositse. The common
Goat's Beard (T.pratense), also known by the name
Go-to-bed-al-)ioon, is an erect biennial plant, an
abundant native of Britain. The roots, if tak-

en before the flower stems shoot up and boiled,

resemble asparagus in flavor, and are said to be
nutritious. In some parts of France the fresh

juice of the young stems and leaves is believed by
the common people to be an excellent solvent of

bile. Salsify (T. porrifuUum), also a native of Bri-

tain, is cultivated in gardens for the sake of its es-

culent roots, which are esteemed by some.
GOAT'S RUE {Galega), a genus of plants of the

natural order Leguminosss, of which one herba-
ceous perennial species (G. officinalis) is sometimes
cultivated like lucerne (especially in Switzerland)

as a forage plant, on account of the great bulk of

produce which it yields. Its peculiar smell is not
relished by cattle unaccustomed to it. It was
formerly employed in medicine.
GOBAT, Samuel, bishop of the Protestant church

at Jerusalem, born at Cremine in Switzerland in

1799, died at Jerusalem, May 12, 1879. In the Mis-
sion-house at Basle he prepared himself for the

work of a missionary from 1821 to 1824. After
studying Arabic and /Ethiopic in Paris he entered
the services of the Church Missionary Society, and
was sent to Abyssinia. But as that country was in

a state of war he stopped at Cairo for three years.

In 1830 he was allowed to enter Abyssinia, and
soon gained the good-will of some of the prominent
inhabitants. 'They gladly received from him an
Amharic translation of the Gospels. On the re-

newal of the war in Abyssinia he returned to Eu-
rope. A second missionary journey, undertaken in

1835, was fruitless on account of his severe ill-

ness. In 1839 Gobat became principal of the Mis-

sionary College at Malta, where he translated the

Bible into several Oriental languages. Pursuant
to an agreement between the governments of Eng-
land and Prussia the missionary bishopric of Jeru-

salem was created, and Dr. Gobat, nominated by
the king of Prussia to be the first bishop, was con-

secrated in London, July 5, 1846, and in the follow-

ing December proceeded to Jerusalem. He assumed
the general superintendence of the Protestant in-

terests in Palestine, and founded schools in con-
nection with many of the congregations. Gobat
did not succeed in uniting the various Christian
bodies in Palestine, although he was highly re-

spected by all sects of Christians for his piety and
zeal.

GOBBE, or Vo.iNDZON ( Foandzff'a siihterranea), a
leguminous annual of tropical Africa (sub-order
Cxsalpineie), of which the young pod is thrust into

the ground in the same manner as that of Arachis
hypogxa (the ground-nut), thus at once protecting

and planting the seeds. The rich oily seeds ("An-
gola peas") are wholesome and agreeable when
boiled. The young pods also are used like French
beans.
GOBINEAU, Josef Arthur, Comte de, a French

diplomatist and author, born at Bordeaux in 1810.

His first diplomatic service was as secretary of the

French legation at Berne, in iSSl. He was next
sent as ambassador to Persia in 1861, to Greece in

1864, to Brazil in 1869, to Sweden in 1872, and in

1877 he resigned and retired. Gobineau was very
much given to study wherever he found himself.
Besides his literary pursuits he was also active in
various philosophic and philanthropic endeavors.
Among his writings we mention Essai sur L'ine-
galile des Races Ilumaines (4 vols.); Trois Ang en
Asie; Leg Religions el les Philosophes dans L'Aiie
CentraU; Hisloire des Perses; La Renaissance, and
Souvenirs de Voyage. He also published some
poems. Among these we mention Les Cousins de
Isis, an epic poem; Ainadis; and Typhaines Abbey,
a historical novel, translated into English by Dr.
C. D. Meigs. He died in 1882.
GODESBERG, a village of Rhenish Prussia, on

the Rhine, four miles south of Bonn. It has a min-
eral spring, and a picturesque ruined castle (1213).
Population, 2,901.

GODERICH, a port of entry and chief town of

the county of Huron, Ont., Can., situated on Lake
Huron, at the terminus of the Buffalo and Goderich
division of the Grand Trunk Railway, 78 miles
northwest of London. It has a good harbor, and
communicates by steamer with the various lake-
ports. It has eight valuable salt-wells, extensive
lake fisheries, and manufactories of woolens, ma-
chinery, boots and shoes, etc. Population, 4,564.

GODFREY, Thomas, born in Bristol, Pa., in

1704, died in Philadelphia in December, 1749. He
worked as a glazier, and studied mathematics, ac-

quiring Latin in order that he might read mathe-
matical works in that language. In 1730 he made
an improvement in Davis's quadrant, which, after

considerable delay, was laid before the Royal So-
ciety of London. A similar invention was about
the same time presented by John Hadley, the vice-

president of the society, and both claimants being
declared entitled to the honor of invention, each
received a prize of £200. The instrument is called
Godfrey's or Hadley's quadrant, and is still in gen-
eral use.

GODKIN, Edwin Lawrence, an American jour-
nalist, born in 1831. He was a correspondent of the
London " News " in Turkey and Russia in 1854-56,

and then came to the United States. He was ad-
mitted to the New York bar in 1859, and from 1862
to 1865 was correspondent of the "News" and an
editorial writer for the New York " Times." In
the latter year he became editor of " The Nation,"
and in 1881, when it was made the weekly issue of

the " Evening Post," Mr. Godkin became an editor

and proprietor of the joint publication. He wrote
& History of Hungary,_ A. D. 300-1S60 (1856); and a
work on Government in the American Science Series

(1871).

GODMAN, John D. (1794-1830), an American
physician. In 1818 he graduated in medicine at

the University of Maryland, and then practiced in

Philadelphia. In 1821 became professor of surgery
in the Medical College of Ohio, and began the publi-

cation of the Cincinnati "Western Quarterly Re-
view." In 1822 he returned to Philadelphia, and two
years later became an editor of the " Philadelphia
Journal of Medical Sciences." In 1826 he was made
professor of anatomy and physiology in Rutgers
Medical College, New Jersey, but resigned the fol-

lowing year on account of failing health. He
wrote many articles for various periodicals, and
published Aincrican Natural History; Rambles of a
Naturalist; Account of Irregularities of Structure atid

Morbid Anatomy; Contributions to Physiological and
Pathological Anatomy; Bell's Anatomy; a translation

of Levasseur's Account of Lafayette's Progress Through
the United Slates, and Anatomical Investigations.
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GODOLLO, a market-town of Hungary, fifteen
miles northeast of I'esth, with a royal castle and
park presented by the Hungarians in 1867 to their
king, the emperor of Austria-Hungary. Here, April
7, 1849, the Austrian forces were defeated by the
Hungarians. Population, 3,940.

GODON, Sylv.\.\us William (1809-79), a United
States naval officer. He was appointed midship-
man in 1819, was promoted lieutenant in 1836, com-
mander in 1855. and captain in ISfil. He took part
in the attack on Port Royal under Admiral Du-
Pont ; in 18B3 was promoted commodore, and com-
manded the 4th division of Admiral Porter's fleet

at both bombardments of Fort Fisher. At the
close of the war he was made rear-admiral. He
commanded the South Atlantic Squadron in 1866-67,

and was commandant of the Brooklyn navy-yard
in 1868-70. In 1871 he was retired on account of

age.
GOD'S TRUCE. In the 9th and 10th centuries,

when the empire of Charlemagne had begun to

break into small fragments, the right of private
war and private vengeance threatened to cause an-
archy and dissolution instead of being a rough and
ready method of enforcing equity between man and
man. Accordingly, the church stepped in, and at the
end of the 10th century formulated stern penalties
against all who, while waging feudal war, should
violate the peace. Tlie God's Truce, technically
speaking, was a mutual agreement, sanctioned by
the church, on the part of the barons and nobles
of a particular district, to abstain altogether from
private war at certain fixed times, and to respect
permanently the rights of those who followed
purely pacific callings. This movement was first

set on foot at a synod held at Tuluges, in Roussil-
lon, in 1027. Fourteen years later it spread from
the whole of France into Germany, Italy, Spain and
England. About 1041 the main provisions of the
Peace of God (Trenga Dei) were these: Peace was
to last from Wednesday evening to Monday morn-
in each week, also during Advent and Lent, and on
certain of the principal saint's days and holy days
of the church; the punishments for disobedience
were money fines, banishment for a long term of

years, and excommunication. The Peace of God
was confirmed by several councils of the church,
more especially by that of Clermont (1095), when
Urban II proclaimed its universal extension
throughout Christendom. During the course of the
131 h century this institution fell into desuetude, its

place being taken by the stronger executive of

the kings.
GODWIN, Parke, an American editor, born in

1816. He was admitted to the bar, but never prac-
ticed. From 1837 to 1853, excepting om year, he
was connected with the New York " Evening Post,"
and in 1843 issued the " Weekly Pathfinder." He
contributed largely to the " Democratic Review,"
and was also an editor of " Putnam's Monthly." In
1865 he again became connected with the " Evening
Post." He wrote Popular View of the Doctrines oj
Charles Fourier (1844) ; Construction Democracy

;

Vala, a Mythological Tale (1851); A Handbook of
Universal Biography (1851) ; History ofFrai^ce (1861)

;

Out of the Past 0871), and an edition of Bryant's
writings, with a life (1883-84).

GOETTLING, Karl Wilhelm, German philolo-
gist and historian, born at Jena in 1793, died Jan. 20,

1869. He was educated at Jena and at Berlin ; in
1815 became professor in the gymnasium at Rudol-
stadt, in 1819 director of the gymnasium at Neu-
wied; in 1822 professor extraordinary, and in 1832
professor in the University of Jena. He visited
Italy, Sicily, and Greece in connection with his

ofchseological and historical studies. He published

Das Geschiclitliche im Niehelungenliede ("The His-
torical in the Niebelungenlied," 1814) ; Niebelungen
u. GhibeUinen (1817) ; Lehre von Griech Accent,
translated as Elements of Greek Accentuation (Lon-
don, 1831) ; Geschichte der Romischen Staatsierfassung
(a history of the Roman Constitution from the
founding of the city to Csesar's death, 1840); and
Gesauimelle Abhandlungen aus dem Classischen Al-
terthum (1851).

GOFFE, William (1605-79), an English regi-
cide. In 1647 he joined the army, and in 16.55 be-
came a major-general. In 16.54 and 1656 he was
sent to Parliament, and Cromwell appointed him
to a seat in his House of Lords. He was one of the
judges who signed the death-warrant of King
Charles I. Before the restoration of Charles II,

Gen. Goffe and Gen. Edward Whalen arrived in
Boston, and when the king offered a liberal reward
for their arrest they were compelled to conceal
themselves. In 1675 Goffe s'uddenly put himself
at the head of the citizens of New Haven who were
attacked by Indians. He led them to victory, and
disappeared as quickly as he had come.
GOFFSTOWN, a manufacturing village of Hills-

borough, N. H., 8 miles northwest of Manchester.
GOHANUH, a town of India, in the Bengal presi-

dency, on the Rohtuk Branch Canal, 50 miles north-
west of Delhi. Population, 6,668.

GOLCONDA, the county-seat of Pope county,
111., on the Ohio River. Farming, mining, and
manufacturing are the chief occupations of the vi-

cinity. There are several mills and a lead and a
kaolin mine.
GOLD (see Britannica. Vol. X, pp. 740-53) is the

most ductile and malleable metal, almost as soft

as lead, and on account of its brightness, scarcity,

beautiful yellow color, and the facility with which it

can be wrought into ornaments, hasalways been held
in the highest estimation by mankind. In its na-
tive state we find it mostly in small grains, fibers

and scales, seldom in irregular lumps, called nug-
gets. It is sparsely disseminated through various
rooks, as granite, shale, etc. ; but is most abund-
antly found in quartz veins, which penetrate these
rocks, and in beds of quartz sand and quartz peb-
bles. Solid gold veins are never met with. The
grains of gold are embedded in the quartz rocks, ex-
cept where the latter have been disintegrated.
We find it most abundantly where iron pyrites pre-
vail. It is well-known that the waters of the ocean
contain also gold ; but the quantity is too insigni-

ficant to pay for its separation. It amounts to

about one grain of gold to every ton of water, or a
dollar's worth of gold for 25 tons.

Gold can only be mined where it has accumulated
in fissure veins, or at the bottom of placer deposits
near the bedrocks. On account of its great specific

gravity, which is 19, it settles to the bottoms of the
gravel beds, and is most concentrated upon their

bedrocks. 'There its yellow^ glistening luster has
early attracted the attention of man. Until about
40 years ago, all the gold in circulation was ex-

tracted by washing the gravel, sand, and earth of

placers. Quartz-mining, crushing and stamping
the gold quartz and amalgamating the gold out
of the quartz powder, is a recent invention. It

began in California about 1860.

Placer-mining is principally carried on in Cali-

fornia, Australia, on the Siberian slope of the Ural
Mountains, in Georgia and North Carolina, and in

some of the South American States. Hydraulic-

mining is a Californian invention. In this mode of

mining, streams of water issuing from nozzles are
thrown against banks of earth containing gold,

and the earth thus disintegrated is washed into

sluices, where the gold particles are caught. Noa-
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zles have been used as large as six to eight inches
in diameter; and water under heads of 200 to 300

feet has been thrown by these nozzles. Such
streams have an incredible power. If we try to

strike a crowbar or an ax through the stream a few
feet from the nozzle, we tind it impossible to do so,

as the stream behaves like a solid bar of iron. If a

man is hit by such a stream, even at 20 or more
feet from the nozzle, he will be instantly pounded
into a shapeless mass. It will throw bowlders of

1,000 pounds weight to a distance of 200 feet, as boys
throw balls. With such streams directed against

a bank of dirt and gravel, the bank is very soon
hollowed out by the water and made to cave in.

Whole hills have been washed down in this way.
In Nevada, where water is very scarce, people

are anxious to find a way of extracting the gold par-

ticles contained in the loose dirt on the hills with-

out the use of water. It has often been tried by a
winnowing process. Blasts of air have been driven
through the dry dirt, and the heavier gold made to

settle down, while the sand and dirt particles were
blown away. Although gold was obtained by this

method, yet it could never be made to pay.
Quartz-mining is carried on in the same countries

where placer mining is done. In some cases, as,

for instance, in the mines of the Forbes Reef Min-
ing Company, in Transvaal, South Africa, the dril-

ling of the blast holes is accomplished by drills

worked with electric motors. Dynamos are driven
by a water-fall situated Ave miles away, and the
electric current is brought to the mines by wires
stretched on posts. In the Comstock and other
mines around the Sutro Tunnel, Virginia City, Nev.,

the stamps used for crushing the ore containing
gold and silver are also worked by several electric

motors. A great fall of water at the end of the
Sutro Tunnel drives a number of water wheels

;

and these, in their turn, drive several dynamos,
the currents from which are conducted by wires to

the electric motors at the stamp mills.

For amalgamating the ground ore an apparatus
similar to the Hungarian mill is used. But recently
the " hydrogen amalgam process " of extracting
gold from ground ore. and tailings has been intro-

duced. It consists in placing the mercury in a pan
having a flat disk floating on the mercury. This sur-

rounds a porous pot. The ground ore, with water, is

fed in between the porous pot and the disk. A circu-

lar motion is given to the disk, so as to spread the
ore through the mercury. In the porous pot there
is a solution of sodium sulphate. An electric cur-

rent is passed into the apparatus, the quicksilver
being made the cathode. This current develops
hydrogen over the quicksilver, and this hydrogen
cures its tendency to " sicken ;" that is, to oxidize

and become ineffective. It is claimed that 40 per
cent, more gold can be extracted from the ore by
this process than by the ordinary way of amalga-
mating, and that the waste of quicksilver is pre-

vented.
The yearly product of the gold mines in the

United States averages about $40,000,000 ; and that

of the entire world is not far from .$100,000,000 at

this time.
GOLDAU, formerly a small town of Switzerland,

in the canton of Schwyz, memorable for its de-

struction by a stupendous landslip, Sept. 2, 1806. In
a few minutes not only Goldau, but trie neighbor-
ing villages of Busingen, Rothen and Lowerz were
overwhelmed, and a part of the Lake of Lowerz was
filled up, by the fall of the upper slope of Mount
Rossberg. The valley is now a wild, rocky waste,
overgrown with grass and moss. The village of

Kew Goldau, on the line of the Kigi railway, con-

sists of but a few houses.

GOLD-BEATER'S SKIN, a very thin but tough
membrane placed between the layers of gold dur-
ing the process of beating. It is prepared from the
great intestine of the ox (see Britannica, Vol. X, p.

753), and besides its application in gold-beating is

used in the dressing of slight wounds.
GOLDEN, the county-seat of Jefferson county.

Col., containing a college. State school of mines,
flour and paper mills, smelting-works, foundry and
coal mines.
GOLDEN BEETLE, the name popularly given

to many members of a genus of coleopterous insects,
Chrysomela, a.nd of a sub-family, Chrysomdidse, be-
longing to the tetramerous section of the order.
The body is generally short and convex, the anten-
ux simple and wide apart at the base. None of
the species are of large size, but many are distin-
guished by their metallic splendor of color. The
finest species are tropical. See Britannica, Vol.
VI, p. 134; and Vol. XIII, pp. 149-50.

GOLDENDALE, the capital of Klikitat county,
Wash., about 12 miles northeast of Celilo, Oreg.
GOLDEN-EYE FLY (Chrysopa perla), also

called lacewing fly, a neuropterous insect of a pale
green color, with long thread-like antennae, long
gauze-like wings, and brilliant golden eyes. Its

flight is feeble. The length, from the tip of the an-
tennae to the tip of the wings, is almost an inch and
a half, but the insect without wings and antennae
is not more than one-third of this. The eggs have
been mistaken for fungi. The larvae, called aphis-

lions, are useful in destroying aphides. The pupa
is inclosed in a white silken cocoon, from which the
fly is liberated by a lid. See Neuropter.*, under
Insects, Britannica, Vol. XII, p. 151.

GOLDEN-ROD {Solidago), a genus of plants of

the natural order Composite, closely allied to
Aster. Only the .S'. Virga-aiirea is British, but more
than 100 species belong to North America, where
their bright coloring lightens up the beautiful au-
tumnal scenery. S. Virga-aurea had at one time a
great reputation as a vulnerary, whence probably
the name (fromLat. soZ/f/air," to unite"). The leaves
of this and a fragrant North America species, S.

odora, have been used as a substitute for tea. They
are mildly astringent and tonic.

GOLD-EYE, or Moon-Eye (Hyodon tergisus), a
peculiar fish, abundant in the Western rivers and
lakes of North America. It has manj technically
interesting peculiarities of structure, and forms a
family by itself in the Physostomi order of bony
fishes. It measures about a foot in length. See
Britannica, Vol. XII, p. 693.

GOLD OF PLEASURE, or False Flax, the
Camelina saliva, an annual plant of the order
Cruciferse, growing in Europe, and sparingly in the
United States. Its fibers can be used for the
manufacture of coarse fabrics, and it is sometimes
cultivated for the oil of its seeds.

GOLDSBORO, a city and county-seat of Wayne
county, N. 0. It is a railroad center, is on the

great Southern thoroughfare of travel, has a fe-

male college, and various manufactories.
GOLDSBOROUGH, Louis Malesherbes (1805-

77), a U. S. naval officer. He entered the navy as

midshipman at seven years of age, and at twenty
was appointed lieutenant. In 1827 he received the

thanks of the English government for the rescue

of the brig Co7)wt, which had been captured by
Greek pirates. During the Seminole war he com-
manded a company of volunteer cavalry, and in

1847 was executive officer of the frigate O/f/n, which
bombarded Vera Cruz. In 1849 he was senior mem-
ber of the commission to explore California and
Oregon, and in 1853-57 was superintendent of the

U. S. IS aval Academy. In 1861 he became flag-offi-
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cer, and was placed in command of the Minnesota.

He was made rear-admiral in 1862, and in 1865 com-
manded the European^ -quadron. In 1873 he was
placed on the retired li^t, after a career of longer
service and more active duty than -any other
naval officer tlien living.

GOLDSCHMIDT, Madame Jenny Maria Lind, a
celebrated Swedish singer, born at Stockholm,
Oct. 6, 1820, died near Malvern, England, Nov. 2,

1887. Her father was a teacher of languages.
When only three years old, she could sing any
piece she had ever heard. At nine she was ad-

mitted to the singing school attached to the court
theater. Soon afterwards she played juvenile
parts on the stage, showing considerable dramatic
ability. At eighteen she appeared in the role of

Agatha in Der Freischiil:, Alice in Robert le DiabU,
etc., and soon became the prima donna of the
Royal Theater, Stockholm. In 1841 she went to

Paris to receive lessons from Garcia, who did not
encourage her at first. But Meyerbeer, who
heard her once, prophesied a brilliant future for

the young singer. Jenny's voice was thought to be
wanting in volume, and when she appeared at the
Grand Opera two years later, her failure dis-

couraged her so that she resolved never again to
sing in France.
In 1844 she went to Berlin, where she studied

German. Returning to her native city, Jenny was
heard with enthusiasm in Robert le Diable. Upon
Meyerbeer's recommendation she was engaged at
Berlin in October, appearing in .Vormu, and Meyer-
beer's operas. In 1^6 she visited Vienna ; in 1847
London. Prices at her Majesty's theater rose to a
fabulous height, and " the town," says Chorley,
" sacred and profane went mad about the Swedish
Nightingale." She selected the part of Alice, which
had first shown the sweetness of her voice. Her
soprano voice was at that time very thrilling and
sympathetic. She warbled like a bird. On May 18,

1849, she sang on the London stage for the last time
in Roberto. After that her appearances were con-
fined to the concert-halls.

In September, 1850, she came to America under
the auspices of P. T. Barnum. Her share of the
profits of a brilliant tour in this country amount-
ing to $300,000, she afterwards spent in founding
and endowing musical scholarships and charities
in Sweden and England. Her first concert in New
York was accompanied by scenes of the wildest en-
thusiasm. The seats were sold at auction, and
hundreds of dollars bid for the best choice. After
giving about one hundred concerts in the principal
American cities, she married, at Boston, Mass.,
Otto Goldschmidt, who had accompanied her as
pianist. Returning to Europe she continued to
sing at concerts and in oratorios, as in London
(1856), and for the last time at Diisseldorf in 1870.

Her English charities included the gift of a hos-
pital to Liverpool, and of a wing of another to
London. Her voice retained its sweetness to the
last, but she only sang occasionally in London draw-
ing-rooms, except at the Royal College of Music,
where she was professor of singing from 1883 till

1886. Jenny Lind's moral character was pure and
elevated, and her feelings deeply religious.

GOLD STICK, a title given in England to the
captain of the Gentlemen-at-Arms, and to the col-

onel of the Life Guards, who bear gilded rods on
occasions of state.

GOLD-THREAD, the popular name in America
for Coptis trifolia, a ranunculaeeous plant, found
from Denmark to Siberia, and over the North
American continent through Canada into the
United States. It is a small creeping plant, the
leaves somewhat like those of the strawberry, but

smaller, and evergreen under the snow. The
flowers are small and white. The name " gold-
thread " is given to the abundant silk-like root-
stocks which the plant produces. It was a popu-
lar remedy with the Indians of the Northern
United States and Canada for sore mouths and
ulcerated throats. The French Canadians use it

often for these maladies, little bundles of the roots
being often sold in the French markets of Mon-
treal under the name of Tissa voyanne jaune. The
Indians made a dye from the stems and. leaves, by
which they colored skins of animals a saffron yellow.
GOLFO LULCE, a lake of Central America, in

Guatemala, forming the principal water-way of
that State to the Atlantic. It is 25 miles long, 10
miles broad, and communicates with the Gulf of
Honduras by a small stream. The entrance into
the river is impeded by a bar, but the river itself

and the lake have considerable depth.
GOLIAD, the capital of Goliad county, Texas,

situated on the north bank of the San Antonio
River, about 90 miles southeast of the city of San
Antonio. It is the seat of Aranama College. It
has a salubrious climate, and is surrounded by
rich lands.
GOLIATH BEETLE, an immense cetonian la-

mellicorn beetle of the genus Goliaihxis. G. gigan-
teus, one of the largest of known coleopters, is about
tour inches long and two inches broad. Some of
these insects are very handsome. The species are
African, but some related genera occurring in
tropical Asia are also called goliath beetles. See
Britannica, Vol. VI, p. 132.

GOLOMYNKA (Comephorus, or CalUonymus
baihajensis), a remarkable fish, found only in Lake
Baikal, the only known species of its genus, which
comes near the gobies, but is the type of a dis-

tinct family. It is about a foot long, is destitute
of scales, and is very soft, its whole substance
abounding in oil, which is obtained from it by pres-
sure. It may be almost said to melt into oil on
the application of fire. It is never eaten.
GOMARISTS, the name by which the opponents

of the doctrines of Arminius, the founder of the
Dutch Remonstrants, were designated. They
were followers of Francis Gomarus (1563-1641), a
Dutch disciple of Calvin. They were also known
as Supralapsariatis and Anti-Remonstrants.
GONAIVES, a seaport of Hayti, on a beautiful

bay on the West Coast, with an excellent harbor,
65 miles north-northwest of Port-au-Prince. It ex-
ports coffee, cotton, log-wood and hides. Popula-
tion (1887), 18,000.

GONIATITES, a genus of fossil cephalopodous
mollusca, belonging to the same family as the Am-
monites. The septa are lobed, but without lateral

denticulations, as in ammonites. The siphonal
portion is shorter than the sides, forming a sinus
at the back, as in the jyautilns. The last chamber,
tenanted by the animal occupies a whole whorl,
and has a lateral expansion. The shells are smaU.
This genus is confined to the Palfeozoic strata;

nearly two hundred species have been described
from "the Devonian, Carboniferous and Triassie

systems.
GONFALON (Jta.l.,gonfa1one), or Gonfanon, an

ensign or standard, in virtue of bearing which the
chief magistrates in many of the Italian cities were
known as gonfatoniere, standard - bearers of the
church.
GONZALES, the county-seat of Gonzales county,

Texas, on Guadalupe River, and one of the oldest

towns of the State. It is the seat of Guadalupe
College.
GOODE, George Brown, an American ichthyolo-

gist, born in 1851. In 1873 he became a member of
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the staff of the Smithsonian Institution, and from
1874 to 1SS7 was chief of the division of fisheries.

He has been a member of many important com-
missions, and in 1887 became fish commissioner.
Besides numerous papers on ichthyology, Mr.
Goode is the autlior of Catalogue of the Fisheries of
the. Bermudas (1876); Annual Resources of the United
States (1876); A Catalogue of the Fishes of Essex
County (1879); Game Fishes of the United States
(1879); Amiririin Fisheries—^1 History of the Men-
haden {ISSO) ; .Materials for a History of the Ameri-
can Mackerel Fixhrriea (1882) ; Materials for a His-
tory of the Sword Fishes (1882) ; TJte Natural History
of the Bermuda Islan<ls (1882); A Review of the
Fishing Industries of the United States (1883) ; The
Fisheries of the United States (1884); Status of the
United States Fish Commission in 1884(1884); Be-
ginnings of Natural History in America (1886);
Britons, Saxons, and Virginians (1887); and Virginia
Cousins (1888).

GOODELL, William (1792-1867), an American
missionary. He graduated at Andover theological
seminary in 1820, and two years later sailed for the
island of Malta. In 1823 he went to Beirut, and in
1831 to Constantinople. He endured many hard-
ships, and during his twenty-nine years of mission-
ary life, was compelled to change his residence
thirty-three times. He returned to the United
States in 1865. In 1843 he completed a translation
of the Scriptures from the original Greek and
Hebrew into Armeno-Turkish,andlatercontributed
papers to the New York "Observer," entitled Remi-
niscences of the Missionary's Early Life.
GOODE'NIACE.<E, an order of coroUifloral dicoty-

ledons, closely allied to Campamdacea: and Lobilia-
cese. The 200 species, the greater part herbs, are
mostly natives of the Australian and South Afri-
can regions. Goodenia ovata is a pretty yellow-
flowered shrub of Australia. Scsevola taccada is a
shrub from the pith of which the Malays make a
kind of rice-paper. The young leaves are eaten as
a salad.

GOODRICH, Chauncey Allen, an American
lexicographer, born in New Haven, Conn., Oct. 23,
1790, died there Feb. 25, 1860. He was a tutor in
Yale College from 1812 to 1814; was pastor of the
Middletown, Conn., Congregational church in
1816-17; professor of rhetoric and oratory in Yale
from 1817 to 18.39; and professor of pastoral theol-
ogy until his death. He contributed extensively
to various periodicals, and in 1829 established the
"Christian Quarterly Spectator," being its sole
editor from 1836 to 1839. He published a Greek
grammar (1814); Greek and Latin Lessons (18.32);
an aliridged edition of the American Dictionary
(1847) ; the Uvirersal edition of the same work
(1856); the supplement (1859) ; and Select British
Eloquence (1852).

GOODWIN SANDS, famous sandbanks stretch-
ing about ten miles in a northeast and south-
west direction at an average distancs of five
and a half miles from the east coast of Kent, Eng-
land. Large level patches of sand are left dry
when the tide recedes, and afford a firm foot-hold,
but when covered the sands are shifting, and may
be moved by the prevailing tide to such an extent
aa to considerably change the form of the shoal.
These sands have always been dangerous to vessels
passing through the Strait of Dover, though an
admirable system of lightships and buoys has
robbed them of much of their danger.
GOODWIN, AVii.LiAM Watson, an American

scholar, horn in 1S31. lie was a tutor at Harvard
from 1856 to 1860, when he became professor of
Greek literature. He is a member of several sci-
entific and historical societies, and has contributed

to various literary and philological journals. He
is the author of Syntax of the Moods and Tenses of
the Greek ]'erb (1869); Elementanj Greek Grammar
(1870) ; Greek Reader (1871), and au edition of Xeno-
phon's Anabasis (1877).

GOODYEAR,Charles (1800-60), an American in-
ventor. At the age of twenty-one he became a mem-
ber of the firm of A. Goodyear & Sons, manufactur-
ers of steel hay-forks ; but in 1830, through the
failure of Southern houses, the firm was compelled
to suspend. From that time until his death Mr.
Goodyear was engaged in experimenting with In-
dia rubber. In 1844 he obtained his patent for vul-
canized rubber, and he lived to see his material
applied to nearly 500 uses, and to give employment
to more than 60,000 persons.
GOOKIN, Daniel (1612-87), an American soldier.

He came to Virginia in 1821, and in 1844 removed
to Cambridge, Mass. He was appointed a captain
of the militia and a member of the house of depu-
ties ; was speaker of the house in 1651 ; was chosen
magistrate in 1652; and in 1656 was appointed su-
perintendent of all the Indians acknowledging the
government of Jlassachusetts, retaining the office
until his death. In 16S1 he became major-general
of the colony. He wrote Historical Collections of
the Indians ofMassachusetts (published posthumous-
ly) ; and a i/iXor// o/AVw £)!jr/and, which was lost
and never published.
GOOSE. See Britannica, Vol. X, pp. 777-79.
GOOSEBERRY. See Britannica, Vol. X, pp.

779-80.

GOOSE LAKE lies partly in Jackson county,Oreg.,
and partly in Siskiyou county, Cal. It is 30 miles
long and 10 miles wide, and at the southern end
has an outlet called Pitt River.
GOPHER WOOD. The probable identity of the

gopher wood of Scripture with the cypress is main-
tained partly on account of the qualities of the
wood and partly on account of the agreement of
the radical consonants of the names.
GORAL, a kind of goat antelope, Nemorhsedus go-

rnl, inhabiting the rocky heights and lofty table-
lands of India. It is of a grayish-brown color,
dotted with black, the cheeks and throat white

;

the horns are short, inclined, recurved, and
pointed. It is a wild and fleet animal, hunted for
its excellent flesh.

GORDON, Charles George, a British general,
best known as "Gordon Pasha," born at Woolwich
in 1833, died in 1885. In 1847 he entered the mili-
tary academy at Woolwich, and in 1852 the Royal
Engineers. At Sebastopol, where he fought in the
trenches, he was slightly wounded. Subsequently
he was engaged in surveying the new frontier be-
tween Turkey and Russia in Europe and Asia. In
1860 Gordon went to China, and took part in the
capture of Peking and the destruction of the sum-
mer palace there. In 1863 he was appointed to the
command of a Chinese force officered by Europe-
ans and Americans, and was for two years engaged
against the Taiping reliels. He fought 33 actions
in two campaigns, took numerous walled towns,
and crushed the formidable rebellion which had so
long wasted the fairest provinces of China.
Returning from China in 1865, " as poor as when

he had entered it," he performed engineer duties
at Gravesend till 1872, when he went to Bulgaria as
commissioner. In 1873 Khedive Ismail of Egypt em-
ployed him to open up the regions of the equatorial
Nile and the lakes which recent explorations had
discovered, a work formerly begun by Sir Samuel
Baker. Gordon was appointed governor of the
equatorial provinces, and in February, 1874, he
marched with 2,000 Egyptian and negro troops to
Gondokoro, on the White Nile. Here he established
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a chain of fortified posts as far as the great equa-
torial lakes. He aimed at the suppression of the
Blave-trade which had K^rmerly been the one great
object of Soudanese commerce. The Khedive sup-
ported his efforts, raised him to the raiili of pasha,
and made him governor of all Soudan in 1877.

In 1879, when the new Khedive, Tewtik, failed to
support him, Gordon resigned his position and re-

turned to England, where he was greeted with
great enthusiasm. After a brief holiday in

Switzerland he was sent to Mauritius as command-
ing royal engineer. Afterwards he was appointed
major-general, and had command of the British
troops in Cape Colony till 1882. Early in 1884 the
British government asked him to precede once
more to the Soudan, where the Moslem populations
had risen in revolt, and defeated the Egyptian
armies and isolated the Egyptian garrisons. A
month after Gordon reached Khartum, this place
was invested by the troops of the Mahdi. the leader
of the Soudanese revolt. A relief expedition was
organized in England, but reached the Soudan too
late. The town of Khartum had been taken by the
Mahdi two days liefore the expedition arrived.
Gordon had fallen after a brave resistance of many
months. The journal he left behind reveals won-
derful courage, faith, resolution, and humility—

a

true Christian hero. He was treacherously slain
by an Arab.
GORDON, John B., United States Senator from

Georgia, a lawyer, born in Upson county, Ga., Feb.
6, 1832. He was educated at the University of Vir-
ginia, served in the Confederate army, being pro-
moted from captain up to major-general, and was
eight times wounded in battle. In politics a Dem-
ocrat, he was a Presidential elector in 1868 and
1872, and a delegate to the National Democratic
conventions of those years. In 1872 was elected by
the State legislature to the United States Senate
to succeed Joshua Hill. He resigned in 1880, be-
came State railroad commissioner, and was gov-
ernor of Georgia from 1886 to 1890. In 1890 was
again elected to the United States Senate to suc-
ceed Joseph E. Brown.
GORDON, Sir Arthur Hamilton, a British colo-

nial governor, born at Aberdeen in 1829. After
graduating at Cambridge University, he served as
private secretary to his father, the fourth earl of
Aberdeen, who was minister 1852 to 1855. In 1854
Sir Arthur became a member of Parliament for
Beverly. In 1858 he was attached to Mr. Glad-
stone's mission to the Ionian Islands. Since 1861
Sir Arthur has been governor of New Brunswick,
Trinidad, Mauritius, and of the Fiji Islands (1875),
then just made into a British colony. In 1880 he
was made governor of New Zealand. He displayed
great administrative abilities in all these posi-
tions.

GORDONIA, a genus of plants of the natural or-
der Tenistrcemiacese. G. Lasianthus, the Loblolly
Bay, which cover considerable tracts of swampy
coast in the Gulf of Mexico, is a handsome tree
(fifty to sixty feet), with evergreen leaves, and
large white fragrant flowers. The bark is used in
tanning.
GORDONSVILLE, a village of Orange county,

Va., on the Chesapeake and Ohio Railroad, at its

junction with the Virginia Midland and Great
Southern Railroad, 87 miles southwest of Washing-
ton, D. C.

GORGEI, Arthur, the commander-in-chief of
the Hungarian forces during the revolt oi 1849,
born in 1818. In 1848 he distinguished himself by
jompelling Jellachich's Croatian reserve of 10,000
men to capitulate to him. In March, 1849, he was
made commander-in-chief. In August he was nomi-

nated dictator in Kossuth's stead, and shortly after-
ward surrendered his army of 24,000 men, the last
of the Hungarian forces in the field, to the Rus-
sian commander. Gorgei himself was imprisoned
for some time at Klagenfurt, in Carinthia, but
eventually set at liberty. In 1868 he returned to
Hungary, and in 1884 was presented with an ad-
dress by 260 of his old companions in arms.
GORGES, Sir Ferdinando (1565-1647), a proprie-

tor of Maine. During the war with Spain he
served in the English army, and in 1604 became
governor of Plymouth. He then became interested
in the colonization of the New World, and formed
a company for that purpose. After several un.
successful attempts at settlement the council re-
signed its charter, and in 1839 Gorges obtained a
new charter, which constituted him lord-proprie-
tary of the province of Maine. He divided it into
two counties, and these were further divided into
hundreds and parishes. In 1840 he sent his
nephew, Thomas Gorges, to Maine as deputy-gov-
ernor. Sir Ferdinando died at an advanced age,
and his territorial rights had been more a source
of expense than of profit.

GORGONIA,a genus of corals of the Alcyonarian
type, in which the colony of polypes forms a
branched but flattened growth, supported by an
internal axis of horn (cornfi)!), originally derived
from the bases of the polypes. The genus, which
includes over a score of widely distributed
species, is nearly allied to the black coral (Plex-
aura antipathes of the Red Sea and Indian Ocean),
from whose black horny axis ornaments are often
made; and to the sea-fan (Rliipidogorgia fiabellum),
whose much-branched fan-like skeleton is often
brought as acuriosity from the West Indies.
GORHAM, a village of Coos county, N. H.,

situated on the Androscoggin River and on the
Grand Trunk Railroad, 91 miles northwest of Port-
land, and about ten miles northeast of Mount
Washington. It has fine scenery, and is a favorite
place of summer resort.

GORY DEW, a dark-red slimy film, sometimes
seen on damp walls and in shady places. Its ap-
pearance on the whitewashed walls of damp cellars,
etc., is apt to occasion alarm from its resemblance to
blood. It is one of the lowest forms of vegetable
life—an alga of the group Palmelhiceie, and allied
to the plant to which the phenomenon of red snow is

due. Its botanical name is Porphyridium cruentum
(PalmeUa criienta).

GORTON, Samuel, founder of the sect of Gor-
tonians or Nothingarians, born at Gorton, England,
about 1600, died in Rhode Island in 1677. He was
for a time employed by a linen-draper of London,
but in 1636 sought religious freedom in Boston,
Mass. Becoming involved in disputes, he removed
to Plymouth, was accused of heresy and e:cpelled

from the colony; went with a few followers to
Aquidneck (now Newport), R. I., and was there
publicly whipped for treating the magistrates with
contempt. He then settled at Pawtuxet, R. I.,

but again became involved in disputes with the
colonists, and in 1642 removed to Shawomet (now
Warwick), R. I., where he purchased land of the
Indians. H is claim to the property was contested

;

he and his ten followers were taken to Boston, tried

as heretics, and sentenced to imprisonment and
hard labor, but the sentence was afterwards com-
muted to banishment. Gorton then went to Eng-
land, procured an order giving him possession of

the lands at Shawomet, returned there, and subse-
quently became a preacher and magistrate of
much consideration. His sect survived him for

nearly one hundred years. He published several
religious works-



768 GORTSCHAKOFF— GOUGH
GORTSCHAKOFF.Prin-ce Alexander Michael-

oviTCH (1798-1883), a Russian statesman. In 1854-

6t) he was ambassador at Vienna, and then became
minister of foreign affairs. In 1863 he was ap-

pointed chancellor of the empire, and from this

time until the ascendency of Bismarck he was the
most powerful minister in Europe. In 1882 he re-

tired from public life and went to Baden-Baden,
where he died.
GOSCHEN, George Joachin, an English states-

man, born in 1831. In 1863 he entered Parliament,
as a Liberal, for the city of London, and in

1866 he entered the cabinet ; in 1868 he became
president of the poor-law board, and in 1871

Lead of the admiralty, holding the latter post

until 1874. In 1878 he represented Great Britain

at the international monetary conference held at

Paris. In 1887 he took his seat as a Liberal-Union-
ist and accepted the chancellorship of the ex-
chequer. In 1890 his budget proposals in connection
with licensing were warmly opposed by the
Liberals.
GOSHEN, a city and county-seat of Elkhart

county, Ind., midway between Chicago and Toledo.
Elkhart Kiver furnishes abundant water-power,
and great quantities of lumber are manufactured
here. There are flour mills, a woolen mill, oil mill,

and plow factories.

GOSHEN, a railroad junction and one of the
county-seats of Orange county, N. Y. Dairying is

the chief business.
GOSNOLD, Bartholomew, an English navigator,

who first became known as an associate of Raleigh
in his unsuccessful attempt to found a colony in

Virginia. In 1002 he sailed from England with
one ship and twenty colonists; steered directly
across the Atlantic ; entered Massachusetts Bay

;

discovered and named Cape Cod; stopped at an
island now known as No Man's Land, and planted
his colony on Cuttyhunk; but the colonists soon
became discouraged and returned to England. Gos-
nold then organized a company, which settled at
Jamestown, Va., in April, 1607. He died there
Aug. 22, 1607.

-

GOSPELS. See Britannica, Vol. X, pp. 789-843.

GOSSAMER, a light filamentous substance,
which often fills the atmosphere during fine

weather in the latter part of autumn, or is spread
over the whole face of the ground, loaded with dew-
drops. This has been ascertained to be produced
by small spiders, although it is not yet well known
if the gossamer spread over the ground is pro-
duced by the same species of spider which pro-
duces that seen floating in the air, or falling as if

from the clouds. The eagerness which some of
the small spiders known to produce these webs
show for water to drink, has led to the supposition
that dew may be one of the objects of the forma-
tion of those on the ground, also that they may
afford a rapid mode of transit from place to place.
As to the gossamers in the air, conjecture is more
at a loss; although the supposition that the spider
forms them in order to shift from place to place is

more probable. The spiders which produce these
threads eject with great force from their spinner-
ets, a viscid fluid which presently becomes a
thread ; sometimes several such threads are pro-
duced at once in a radiating form, and these, being
caught by the ascending current of heated air, are
borne upwards, the spider along with them. It has
been said that the spider has power of guiding in

the air the web by which it is wafted up.
GOSSE, Edmund AVilliam, an English poet and

critic, born in Londbn, Sept. 21, 1849, and educated
privately. He was appointed assistant librarian

at the British Museum in 1867 ; translator to the

board of trade in 1875, and is Clark lecturer in
English literature at Trinity College, Cambridge.
He has published Madrigals, Songs, and Sonnets
(1870) ; On Viol and Flute (1873) ; New Poems (1879)

;

From Shakespeare to Pope (1885); The History of
ISth Century Literature, 1660-1780 (1889) ; and the
dramas King Eric (1876); Tlie Unknown Lover (.1878)

;

and The Masque of Painters. He has edited a new
series of translated foreign novels, commencing in
1890 with Jn God's Way, by Bjornson.
GOSSE, Philip Henry, a British zoologist, born

at Worcester, April 10, 1810, died Aug. 23, 1888. He
was reared at Poole ^ in 1827 went to Newfoundland
as a clerk, and was afterwards in turn farmer in

Canada, schoolmaster in Alabama, and professional
naturalist in Jamaica. Returning to England
he published in 1840 the " Canadian Natural-
ist," and after another stay in the West Indies set-
tled in England to a busy life of letters. He was
elected a fellow of the Royal Society in 1856. His
best-known work is Romance of Natural History
(1860-62). Actinologia Britannica (1860), and the
Prehensile Armature of the Papilionidx ('1885), are
later and more strictly scientific works. He also

Eublished a number of works on American natural
istory.

GOTHA ALMANAC (Almanach de Gotha), a
universal political register, published annually at
Gotha, in Germany. It was issued in the German
language from 1764 to 1804, and from the latter
date till the present has been published both in
French and German. The Gctha Almanac is a
small volume, containing nearly 1,000 pages, and
recording the sovereigns and royal families of
every civilized country, the civil, diplomatic, mili-
tary, and naval officers, a great amount of statisti-

cal information, a compact summary of historical
events, and other matters oi political interest.

GOTHAM, a parish of Notts, England, whose
people were long famed for their stupidity, being
termed in derision " the wise men of Gotham.
The name was by Irving humorously applied to

the city of New York, and the appellation is still a
familiar one in the United States.
GOTTSCHALK, Louis Moreau, an American

pianist and composer, born in New Orleans, La.,

May 8, 1829, died at Tijuca, Brazil, Dec. 18, 1869.

He early showed marked musical ability, and at
the age of twelve was sent to Paris, where he
studied the piano with Hall^ and Camille Stamatz,
and harmony with Jlaleden. His first appearance
was made in Paris in 1845. He afterwards traveled
in Switzerland and Spain, and achieved a high repu-
tation before returning to the United States. His
first appearance in this country was made in Bos-
ton. He was subsequently heard in other cities of

the Union, in Mexico, and South America. Gott-
schalk was popular as a man and admired as an
artist. Among other decorations he received the
cross of the Legion of Honor and the Order of Isa-

bella the Catholic. His numerous pieces are chiefly

illustrative of Southern life.

GOUGH, John Bartholomew, a temperance lec-

turer, born at Sandgate, Kent, England, Aug. 22,

1817, died at Philadelphia Pa., Feb. 18, 1886. At
the death of his father, n 1829, he came to the
United States, and was or a time employed on a
farm in Oneida county, New York; in 1831 he went
to New York city, whe e he became a bookbinder.
After some years of poverty, caused by dissipated

habits, which finally reduced him to the utmost
misery, he reformed and devoted himself to th*
temperance cause, laboring with great zeal and
success. He visited England in 1853, by invit.Ttion

of the London Temperance League, and lectured
for two years in the United Kingdom. He was
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